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LARYNGOSCOPY  AND  RHINOSCOPY. 

By  GAEL  SEILER,  M.  D. 


The  laryngoscope  is  a  combination  of  instruments  designed  for  the  exami- 
nation of  the  interior  of  the  larynx  and  upper  part  of  the  trachea,  while  the 
rhinoscope  is  a  similar  combination  of  instruments  designed  to  explore  the 
posterior  nasal  cavity;  and  both  are  comparatively  recent  inventions. 

History  of  the  Laryngoscope. — In  medical  literature  before  the  mid- 
dle of  the  eighteenth  century  no  mention  is  made  of  an  instrument  or  appar 
ratus  resembling  the  laryngoscope,  but  recent  excavations  at  Pompeii  have 
brought  to  light  small  polished  metal  mirrors  attached  to  slender  handles 
which  are  supposed  to  have  been  used  to  inspect  the  cavities  of  the  human 
body.  The  first  authenticated  attempt  at  laryngoscopy  and  rhinoscopy  was 
made  by  the  distinguished  French  accoucheur  M.  Levret  in  the  year  1743, 
who  invented,  among  other  surgical  instruments,  an  apparatus  by  means 
of  which  polypoid  growths  in  the  cavities  of  the  nose,  throat,  ear,  etc.  could 
be  seen,  and  a  ligature  be  passed  around  them  for  their  removal.*  This 
apparatus  consisted  mainly  of  a  polished  metal  mirror  which  "reflected 
the  luminous  rays  in  the  direction  of  the  tumor,"  and  on  whose  surface  the 
image  of  the  growth  was  seen  to  be  reflected.  The  great  value  of  this  appa- 
ratus for  the  diagnosis  and  treatment  of  nasal  and  laryngeal  diseases  was, 
however,  not  recognized,  and  it  shared  the  fate  of  many  other  valuable  dis- 
coveries which  were  made  before  the  world  was  ready  to  receive  them :  it  was 
forgotten. 

In  1807  a  certain  Dr.  Bozzini,  living  in  Frankfort-on-the-Main,  published 
a  work  describing  an  apparatus  which  he  had  invented  for  the  illumination 
and  examination  of  the  cavities  of  the  human  body.'^  This  apparatus  con- 
sif?ted  of  a  peculiarly-shaped  lamp  and  of  a  number  of  metal  tubes,  polished 
on  their  inner  surface,  of  various  shapes  and  sizes  adapted  for  the  different 
cavities  of  the  body.  The  one  intended  for  the  examination  of  the  larynx 
was  bent  near  its  end  at  a  right  angle,  and  had  a  mirror  placed  at  the  bend, 
which  served  to  throw  the  light  downward  toward  the  opening  of  the  larynx 
when  the  tube  was  inserted  into  the  mouth.  When  reflected  light  was  to  be 
used,  the  interior  of  the  tube  or  speculum  was  divided  into  two  portions  by 
a  longitudinal  septum,  and  two  mirrors  were  inserted  at  the  bend — one  for 
the  reflection  of  the  light  downward,  and  the  other  for  receiving  the  reflected 
image.  This  invention  of  Bozzini  was  treated,  however,  with  derision  by  the 
medical  profession,  probably  on  account  of  the  extravagant  descriptions  given 
of  it  in  the  papers,  which  were  not  verified  by  its  performances. 

In  1825,  Cagniard  de  Latour,  an  investigator  of  the  physiology  of  the 
voice,  made  some  unsuccessful  attempts  to  examine  the  living  larynx.' 

*  Mercure  de  France,  1793,  p.  2434. 

^  **Der  Lichtleiter,"  Philipp  Bozzini,  Med.  und  Chir.  Dr.,  Weimar,  1807. 

'  Physiologie  de  la  Voix,  par  Ed.  Tourni^,  Paris,  1865. 
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Senn  of  Geneva  in  1827  endeavored  to  examine  the  larynx  of  a  little  girl 
suffering  from  an  affection  of  the  throat  by  means  of  a  small  mirror  which  he 
had  made  and  which  he  inserted  into  the  pharynx,  but  he  failed  to  see  the 
glottis,  because,  as  he  says,  the  mirror  was  too  small,  and  because  he  used 
neither  direct  nor  reflected  light  to  illuminate  the  cavity  below  the  mirror.' 

In  the  year  1829,  Benjamin  Guy  Babington  published''  an  account  of  what 
he  called  the  glottiscope,  an  apparatus  which  consisted  mainly  of  two  mirrors. 
One  of  these  was  small  and  attached  to  a  slender  stem,  and  was  used  to  receive 
the  image,  while  the  other,  an  ordinary  hand-glass,  was  used  to  reflect  the  rays 
of  the  sun  or  ordinary  daylight  upon  the  smaller  mirror  in  the  fauces.  This 
combination  was  essentially  the  same  as  is  used  at  the  present  day  in  the 
Ig^ryngoscope,  with  the  difference  that  we  now  use  artificial  light  in  most 
instances,  and  a  concave  mirror  instead  of  a  plane  one  for  reflecting  the 
light. 

While  Babington  was  still  engaged  in  perfecting  his  instruments,  a  mechanic 
named  Selligue,  who  suffered  from  an  affection  of  the  throat,  in  1832  invented 
a  speculum  for  his  physician,  Bennati  of  Paris,  with  which  the  latter  was  able, 
as  ne  asserted,'  to  see  the  vocal  cords.  This  instrument  was  similar  to  the  one 
invented  by  Bozzini,  and  consisted  of  a  double  speculum  bent  at  right  angles 
and  carrying  two  mirrors — one  for  illuminating  the  cuvity,  and  the  other  for 
reflecting  the  image.  Selligue  was  rewarded  for  his  efforts  by  a  complete  cure 
of  his  affection. 

A  number  of  others  worked  in  the  same  direction,  and  endeavored  to  see 
the  interior  of  the  larynx  in  the  living  subject  by  employing  different  appa- 
ratus and  methods  of  illumination.  Thus,  in  1838,  Baum^  of  Lyons 
described  a  mirror  the  size  of  a  two-franc  piece  (li  inches  in  diameter)  as 
useiul  in  examining  the  larynx  and  posterior  nares.*  Then  Liston  in  1840 
used  a  dentist's  mirror,*  and  Warden  of  Edinburgh  employed  a  prism  of  flint 
glass  attached  to  a  long  stem  as  a  laryngeal  mirror.*  In  the  latter  part  of  the 
same  year  Avery  of  JLondon  employed  a  speculum  with  a  mirror  in  its 
end  for  examining  the  larynx,  using  as  an  illuminator  a  concave  reflector 
with  a  central  opening,  which  was  supported  by  a  frame  to  be  worn  on  the 
head  of  the  operator.^ 

Up  to  this  time  all  efforts  at  laryngoscopy  had  been  made  with  a  view  to 
diagnose  diseases  of  the  larynx,  with  the  exception  of  those  made  by  Latour. 
In  the  year  1854,  however,  Signor  Manuel  Garcia  of  London,  without  any 
knowledge  of  previous  efforts,  conceived  the  idea  of  studying  the  changes  in 
the  larynx  during  phonation  in  his  own  throat.  For  this  purpose  he  placed 
a  small  dentist's  mirror  gainst  the  uvula  and  reflected  the  rays  of  tne  sun 
into  his  mouth  and  upon  the  small  mirror  by  means  of  a  hand-glass  held  in 
the  other  hand.  By  arranging  his  position  in  relation  to  the  sun  in  such  a 
manner  that  he  could  see  the  reflected  image  of  the  small  mirror  in  his  throat 
in  the  hand-glass,  and  in  it  the  illuminated  image  of  his  larynx,  after  a  few 
ineffectual  attempts  his  efforts  at  auto-laryngoscopy  were  crowned  with  such 
success  that  he  was  enabled  to  study  the  movements  of  the  vocal  cords  during 
phonation,  and  accurately  describe  the  registers  of  the  voice  in  a  paper  read 
before  the  Royal  Society  of  London  in  1855.'  Although  Garcia  was  the  first 
who  practised  laryngoscopy  successfully,  his  communication  to  the  Royal  Soci- 
ety attracted  little  attention,  and  woula  have  been  forgotten  if  it  had  not  been 
that,  in  1857,  Tuerk  of  Vienna,  having  heard  of  Garcia's  paper,  began  to  use 
the  laryngeal  mirror  on  the  patients  in  the  K.  K.  Algem.  Krankenhaus  for 

^  JoumaL  dc  Proar^  des  ScienceSf  ete.,  1829.  *  Lond,  Med.  Gazcttej  1829,  vol.  iii. 

'  Recheixhes  mr  U  MSeanisme  de  la  Voix  humane. 

*  Oompte  Rendu  des  Travaux  de  la  SocilU  de  Midecine  de  Lyons,  1836-38. 

*  Practical  Surgery^  1840.  •  Lond.  hfed.  Gazette,  vol.  xxiv.  p.  266. 
^  Med.  Cire.,  June,  1862.             •  Proc.  Royal  Society  of  Ixmd(m,  vol.  vii.  No.  13.  1R/»^ 
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diagnostic  purposes.*  At  first  he  was  not  very  successful  in  his  attempts,  and 
began  to  experiment  with  lar^Tigeal  mirrors  of  different  sizes  and  shapes. 
While  thus  engaged  Czermak  borrowed  Tuerk's  mirrors,  and  modified  them 
until  he  succeeded  in  the  greater  number  of  cases  in  seeing  the  vocal  cords,' 
using  artificial  light  for  illuminating  the  larynx.  Meanwhile,  Tuerk  con- 
tinued his  experiments,  and  also  succeeded  in  almost  all  cases  of  throat  dis- 
ease which  came  to  his  department  of  the  hospital  in  seeing  the  interior  of 
the  larynx  and  in  treating  the  lesions.  Both  Tuerk  and  Czermak  improved 
their  apparatus,  and  especially  the  latter,  who  by  substituting  artificial  light 
for  sunlight,  and  by  inventing  a  number  of  different  illuminating  apparatuses, 
has  given  us  the  laryngoscope  in  the  form  in  which  it  is  used  at  tne  present 
day.  It  is  but  natural  that  Tuerk  should  have  claimed  priority  in  the  suc- 
ceasfiil  use  of  this  instrument,  and  in  consequence  of  this  claim  a  controversy 
was  carried  on  for  a  number  of  years  in  the  medical  press  between  him  and 
Czermak,  which  at  times  became  quite  spirited,  but  which  left  Czermak  mas- 
ter of  the  field.  In  the  winter  of  1858-59,  Madam  E.  Seller,  having  heard  of 
Czermak's  experiments,  had  a  laryngeal  mirror  constructed  from  his  descrip- 
tion, practised  laryngoscopy  successmlly  on  herself  and  others,  among  them 
the  writer,  with  a  view  to  study  the  physiology  of  the  voice.  Her  efforts 
being  crowned  with  success,  she  was  able  not  only  to  verify  Garcia^s  observa- 
tions in  regard  to  the  registers,  but  also  discovered  the  so-called  head  register 
of  the  female  voice,  as  well  as  two  small  cartilages  in  the  vocal  cords.'* 

History  of  the  Rhinoscope. — Rhinoscopy,  or  the  art  of  viewing  the 
naso-pharyngeal  space  by  placing  a  small  mirror  behind  the  velum  palati, 
naturally  suggested  itself  almost  as  soon  aa  any  attempts  at  laryngoscopy 
were  made,  but  in  the  literature  we  find  that  Bozzini  was  the  first  to  clearly 
express  the  idea.* 

A  number  of  years  later  Wilde  endeavored  to  see  the  opening  of  the 
Eustachian  tubes  by  means  of  a  small  mirror :  an  account  of  these  experi- 
ments he  published  in  his  famous  work  on  the  diseases  of  the  ear. 

In  1836,  Baumds  used  the  rhinoscope,  and  claimed  to  have  seen  ulcerations 
in  the  naso-pharyngeal  cavity.*  It  remained,  however,  for  modern  times  to 
develop  this  field  of  research,  and  it  is  again  Czermak  whom  we  have  to  thank 
for  the  perfection  of  this  valuable  means  of  diagnosis. 

The  Laryncj.scope. — The  lar}nigoscope  as  it  is  used  at  the  present  day, 
both  by  the  specialist  and  the  general  practitioner  of  medicine,  consists  of  a 
so-called  laryngeal  mirror  and  of  an  illuminating  apparatus  more  or  less  com- 
plicated. The  larynjrcal  mirror  is  a  small  circular  glass  mirror  mounted  in  a 
metal  frame  varying  in  size  from  i  inch  to  1}  inches  in  diameter,  and  attached 
to  a  wire  stem  at  an  angle  of  120°.  This  stem,  about  4  inches  in  length  and 
about  -^Q  inch  in  thickness,  should  be  soldered  to  the  back  of  the  mirror  in 
such  a  manner  that  the  rim  of  the  frame  forms  the  angle  with  the  stem,  and 
should  not  be  below  it,  as  this  would  increase  the  diameter  of  the  instrument 
without  increasing  its  reflecting  surface.  The  stem  is  made  to  slide  into  a 
hollow  handle  of  wood,  ivory,  or  ebonite,  and  is  clamped  at  any  desired  length 
by  a  set-screw.  This  arrangement  is  preferable  to  having  the  stem  perma- 
nently fixed  in  the  handle,  masmuch  as  the  stem  can  be  pushed  entirely  into 
it,  thus  economizing  space  and  rendering  the  instrument  more  portable,  and 
also  allowing  an  adjustment  of  the  length  of  the  stem  when  in  use.  The 
handle  should  be  4  inches  in  length,  and  of  the  thickness  of  an  ordinary  lead- 
pencil  (Fig.  1). 

Mirrors  of  various  shapes  have  been  used,  but  it  has  been  found  that  the 
circular  form  is  the  one  most  easily  borne  by  the  patient,  and  can  be  used  in 

*  ZeitMihrifl  der  Oes.  d£i'  Aerzte  zu  Wieji^  April,  1858. 

*  Wien,  Medicin.  Woe.heriMhriftj  March,  1858. 

*  AUes  und  NeueSy  Leipzig,  1861.  *  Loc.  cit  ^  hoc.  ciL 
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a  greater  number  of  cases  than  any  other  shape,  at  the  same  time  giving  the 
largest  reflecting  surface  for  its  size.  However,  in  cases  where  an  hypertrophy 
of  the  tonsils  is  present  an  oval  mirror  can  be  introduced,  between  the  pro- 
truding glands  more  easily  than  a  round  one. 

This  lajyngeal  mirror,  however,  would  be  of  little  or  no  value  as  an  instru- 
ment of  diagnosis  if  used  by  itself,  for  in  order  to  see  the  cavity  of  the  larynx 
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it  must  be  illuminated,  lying  as  it  does  far  below  the  level  of  the  back  of  the 
tongue ;  and  this  cannot  be  done  satisfactorily  by  merely  allowing  ordinary 
daylight  to  fall  into  the  oral  cavity.  It  becomes,  therefore,  necessary  to  use 
a  stronger  light  to  illuminate  the  larynx,  and  for  this  purpose  either  direct 
or  reflected  artificial  or  sunlight  may  be  used. 

Direct  illumination,  by  allowing  a  strong  artificial  light  or  sunlight  to  fall 
into  the  patient's  mouth,  although  it  is  used  oy  several  of  the  eminent  laryngol- 
ogists  of  Europe,  is  both  inconvenient  and  unsatisfactory,  because  the  observer 
must  either  place  his  head  in  the  path  of  the  light  in  order  to  be  able  to  see  the 
surface  of  the  laryngeal  mirror,  as  in  the  case  when  sunlight  is  used,  or  he 
must  place  the  lamp,  candle,  or  other  source  of  light  between  himself  and 
the  patient,  which  materially  interferes  with  the  freedom  of  his  motions. 
For  these  reasons  reflected  light  is  now  almost  universally  employed  in 
laryngoscopy. 

Keflected  light  may  be  obtained  by  throwing  the  light  of  a  lamp,  candle, 
gas-jet,  or  light  from  any  other  source  into  the  mouth  of  the  patient  by 
means  of  a  round  concave  reflector.  This  concave  mirror — ^which,  when 
made  of  glass,  should  be  silvered  and  not  backed  with  amalgam — is  from  3 
to  4  inches  in  diameter,  and  should  have  a  focus  of  from  12  to  14  inches. 
The  metal  frame  in  which  it  is  mounted  is  attached  by  means  of  a  ball-and- 
socket  joint  to  some  contrivance  by  which  it  can  be  supported  on  the  observ- 
er's head  or  be  attached  to  the  source  of  illumination  if  a  stationary  artificial 
light,  such  as  a  gas-lamp,  is  used  at  the  physician's  office. 

A  variety  of  devices  for  fastening  the  reflector  on  the  head  of  the  observer 
is  in  use,  among  which  the  head  band,  introduced  by  Cramer,  will  be  found 
the  most  serviceable.  It  consists  of  a  broad  strap  of  some  strong  material 
which  passes  around  the  head  and  is  fastened  at  the  back  by  a  buckle.  To  the 
part  01  the  band  or  strap  resting  on  the  forehead  is  attached  a  padded  plate, 
to  which  the  reflector  is  fastened  with  its  ball-and-socket  joint  (Fig.  2).  The 
reflector  usually  either  has  a  small  hole  in  the  centre  or  a  small  space  in  the 
centre  is  left  unsilvered.  This  opening  is  intended  to  be  brought  before  the 
pupil  of  one  or  the  other  eye  of  the  observer  in  such  a  manner  that  the  line 
of  vision  and  that  of  light  have  exactly  the  same  direction.  Using  the  reflec- 
tor in  this  way  like  the  reflector  of  the  ophthalmoscope,  it  is  easier  to  obtain 
the  image  of  the  larynx  well  illuminated,  out  with  the  great  disadvantage  of 
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on,  which  makes  all  objects  appear  on  the  mime  plane  and  pre- 
VeillB  a  correct  interpretation  of  distances — a  very  important  point  in  laryn- 
goecopy.  It  will  therefore  be  ftjuod  more  advantageous  to  pUice  the  reflector 
on   the  forehead,   and    from 

thence  reflect  the  liglit  into  PiOt  % 

the  patient's  lai7nx.  Both 
eyes  may  thus  be  employed 
in  viewing  the  lai^^ngeal  im- 
age, and  a  correct  idea  of  the 
relations  of  parte  in  regard  to 
distance  may  be  formed. 

The  line  of  vision  aod  the 
path  of  the  beam  of  light  m 
order  to  obtain  the  best  resulU 
should  be  in  the  same  plane 
us  though  the  light  em  an » ted 
irom  the  pupil  of  the  observer; 
but  pmctically  the  poi*ition  of 
the  reflector  upon  the  forehead 
i*  nearly  as  good  m  when  the 
hole  in  it  is  brought  before  the 
evc%  because  a  line  drawn  from 
^iiie  pupil  of  the  eye  to  the  lar- 
/ngeal  mirror,  and  a  line  from 
the  reflector  u^jon  the  forehead 
to  the  mirror,  do  not  form  an 

angle  sufflcient  to  make  any  umd.  Refloctor. 

very  great  difference  in  the 

reflection  of  the  light  downward,  and  very  little  difficulty  will  be  experienced 
In  obtaining  tlie  desired  image. 

The  head  reflector  should  be  concave  when  artiiicial  light  or  ordinary  day- 
light is  used,  but  be  plane  when  direct  sunlight  is  employed,  for  the  concen- 
tration of  the  sun's  rays  by  a  concave  reflector  produces  so  much  heat  as  to 
become  painful  to  the  patient. 

The  Source  of  Light.^Ajs  an  artificial  source  of  light  a  candle,  coal  oil 
lump,  gas-flame,  or  incandescent  electric  lamp  suffices  for  ordinary  purposes. 
But  frequently  it  is  desirable  to  have  a  much  i^tronger  light  than  can  be 
obtained  without  concentration,  and  several  forms  of  apparatus  for  concen- 
Ptrating  artificial  light  have  been  constructed  and  are  in  use.  Among  these, 
Tobold'e  hiujp  and  Mackenzie's  light  concentrator  are  the  most  convenient 
and  moj-it  universally  used, 

Tobold*8  lamp  consists  of  a  braes  tube  containing  several  lenses,  which  are 
placed,  one  before  the  other,  at  such  distances  as  to  give  the  greatest  possible 
amount  of  concentration  of  light.  The  back  part  of  the  tube  is  closed,  while 
l/near  the  end  two  large  holes  are  cut  in  its  sides  opposite  to  each  other,  through 
_  rhich  the  chimney  of  the  lamp  projects.  The  wnole  is  fastened  by  means  of 
ckmps  to  a  stand,  to  which  Is  als<j  attached  a  jointed  arm  bearing  the  reflec- 
tor* This  apparatus  is  used  either  in  connection  with  a  student's  Tamp  or  with 
an  argand  gas-lamp,  and  it  will  be  found  very  convenient  to  have  it  mounted 
upon  a  gasr bracket  which  can  be  raised  and  lowered  and  swung  from  side  to 
sade, 

Mackenzie's  light  concentrator  consists  of  a  cylinder  of  sheet  iron  about  6 
Qches  long  by  21  in  diameter.  Near  one  end  a  hole  is  cut  in  the  side  of  the 
jrlinder,  and  a  short  pjecc  of  tube  holding  a  condensing  lens  is  attached  to 

\  ed^  of  the  hole.  This  lens,  which  is  plano-convex  with  a  spherical  curve, 
lAd  01  2i  inches  diameteri  is  placed  with  the  plane  side  toward  the  light. 
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This  concentrator  is  intended  to  be  slipped  over  the  chimney  of  an  argand 
burner,  and  should  be  so  adjusted  that  the  centre  of  the  flame  corresponds 
with  the  centre  of  the  lens.  It  may,  however,  be  used  in  connection  with  a 
student's  lamp,  incandescent  electric  lamp,  or  even  a  candle,  giving  in  all  cases 
a  very  satisfactory  light,  which,  however,  must  be  reflected  from  the  head 
mirror  into  the  patient's  mouth. 

The  best  light,  however,  when  the  examinations  are  conducted  in  the  oflSce 
of  the  physician,  is  the  electric  incandescent  light,  which  presents  numerous 
advantages  over  the  gas  or  oil  lamp.  It  is  more  brilliant  and  whiter  than  any 
other  suitable  artificial  light,  giving  off*  neither  gases  nor  heat,  nor  does  it 
consume  the  oxygen  in  the  room ;  and  since  the  introduction  and  perfection 
of  storage  batteries  it  has  become  available  and  convenient  for  use  m  private 
houses.  Numerous  experiments  which  the  author  has  carried  on  for  some 
time  have  resulted  in  the  application  of  this  form  of  light  for  laryngoscopv 
in  two  ways  which  are  both  very  satisfactory.  The  incandescent  lamp  is 
mounted  upon  the  universal  gas-bracket  in  place  of  the  argand  burner, 
and  either  the  Tobold  lamp  or  Mackenzie's  light  concentrator  is  slipped 
over  it,  so  that  it  comes  opposite  the  centre  of  the  lens.  In  fact,  the  electric 
lamp  is  substituted  for  the  gas-burner,  and  the  whole  apparatus  is  used  as 
described  above.  The  arc  light  may  also  be  used  in  the  same  manner,  but 
does  not  give  as  satisfactory  results  on  account  of  its  unsteadiness. 

The  second  method  is  to  mount  the  electric  lamp  on  the  head  mirror  in 
such  a  way  that  it  projects  a  little  from  the  surface  and  is  a  little  to  one  side 

Fig.  3. 


The  Author's  Electric  Illuminator  for  the  Laryngoscope. 

of  the  centre  of  the  reflector  (Fig.  3).  The  light  is  then  thrown  forward  in  a 
cone,  and  can  be  directed  with  great  ease  into  the  mouth  of  the  patient.  Since 
thus  the  source  of  the  light  moves  with  the  mirror,  the  observer  can  follow 
the  motions  of  the  patient  more  easily ;  and  if,  in  the  first  place,  an  easy 
position  of  the  head  has  been  assumed  when  adjusting  the  light,  much  less 
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&tigue  is  experienced  by  the  examiner  with  this  apparatus  than  when  the 
light  is  reflected  from  a  stationary  source.  Still  another  mode  of  using  the 
incandescent  lamp,  which  was  suggested  by  Trouv6,  is  to  mount  the  Tamp 
within  a  tube  one  end  of  which  is  closed  by  a  plano-convex  lense,  while  the 
other  end  is  covered  by  a  metal  cap  carrying  in  its  centre  a  ball-and-socket 
joint,  by  means  of  which  it  is  fastened  to  the  frontal  plate  of  the  head  band. 
In  this  way  the  light  with  its  condensing  apparatus  is  carried  on  the  forehead 
like  the  head  mirror. 

Sunlight  is  certainly  the  best  source  of  light  for  the  illumination  of  the 
interior  of  thje  larynx  and  nasal  cavities,  but,  unfortunately,  it  is  not  avail- 
able at  all  times  and  in  all  localities.  Wlien  it  can  be  obtamed,  however,  the 
student  should  not  neglect  the  opportunity,  and  should  not  be  deterred  from 
using  it  for  examination  by  the  little  extra  apparatus  and  trouble  necessary. 

The  most  convenient  plan  is  to  place  a  small  plane  mirror  mounted  upon 
a  stand  in  such  a  manner  that  it  can  be  turned  in  any  direction,  such  as  a 
small  toilet-glass,  in  the  direct  rays  of  the  sun  coming  through  a  southern 
window.  Then  turn  the  mirror  until  the  reflection  falls  upon  a  second  plane 
mirror  supported  by  a  jointed  arm  and  placed  in  a  distant  corner  of  the  room, 
and  in  front  of  the  chair  upon  which  the  patient  is  seated,  with  his  back  to 
the  first  mirror.  The  light  from  the  second  mirror  is  then  thrown  into  the 
patient's  mouth  in  the  same  manner  as  when  a  light  concentrator  is  used. 
The  second  mirror  may  also  be  mounted  on  the  head  band  and  used  as  a 
head  reflector,  but  this  latter  plan  is  not  as  satisfactory,  because  the  reflected 
liffht  from  the  first  mirror  is  apt  to  strike  the  observer's  eye  and  temporarily 
bund  him. 

Sunlight,  as  well  as  the  light  from  the  oxyhydrogen  and  electric-arc  lamps, 
is  white,  and  therefore  shows  us  the  parts  in  their  natural  coloring,  which  is 
claimed  as  a  great  advantage  over  all  other  sources  of  light.  It  is  true  that 
the  yellow  rays  which  are  predominant  in  all  other  artificial  lights  make  the 
mucous  membrane  appear  redder  than  it  really  is,  and  the  observer  may  be 
led  to  believe  that  a  congestion  exists  if  the  patient  be  examined  by  white  light 
first,  and  then  by  yellow  light  on  different  occasions.  But  as  all  our  know- 
ledge and  appreciation  of  shades  of  color  depend  upon  a  comparison  with  a 
standard,  it  makes  no  difference  whether  this  standard,  as  in  the  case  before 
us,  is  a  little  redder  when  viewed  by  yellow  light  or  not  so  red  when  seen  by 
white  light.  This  advantage  of  the  white  light  is,  therefore,  not  of  much 
practical  value,  and  the  expense  and  difficulties  connected  with  the  use  of  the 
oxyhydrogen  or  electric  arc-light  for  laryngoscopy  fully  outweigh  any  advan- 
tage which  can  be  claimed  for  it. 

l^HE  Art  of  Laryngoscopy. — Before  entering  upon  a  description  of  the 
details  of  the  art  it  will  be  necessary  to  clearly  understand  the  optical  prin- 
ciple upon  which  the  use  of  the  laryngoscope  is  based,  and,  further,  to  remem- 
ber that  the  object  to  be  viewed  is  situated  below  the  straight  path  of  light 
and  vision.  The  optical  law  referred  to  is,  that  "  The  angle  of  incidence  is 
equal  to  the  angle  of  reflection,"  and  consequently,  in  order  to  illuminate  the 
cavity  of  the  larynx  and  to  see  its  details,  the  laryngeal  mirror  must  be 
placed  in  such  a  position  in  the  fauces  that  the  light  Ls  reflected  downward. 
The  light  rays  forming  the  laryngeal  image  will  then  be  reflected  from  the 
surface  of  the  laryngeal  mirror  into  the  eye  of  the  observer.  It  should 
always  be  borne  in  mind  that  the  image  seen  in  the  mirror  is  a  reflected 
one,  like  the  image  of  one's  self  seen  in  a  looking-glass,  so  that  what  appears 
to  be  right  is  left,  and  vice  vers4.  On  account  of  the  difference  in  height  of 
the  parts  forming  the  image,  and  because  the  mirror  must  be  placed  above 
and  slightly  behind  the  opening  of  the  larynx,  the  picture  appears  reversed 
in  an  antero-posterior  direction.  The  same  holds  good  when  viewing  a  draw- 
ing of  a  laryngeal  image. 
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Position  of  Patient  and  Observer. — ^The  relative  positions  of  the 
patient,  observer,  and  the  source  of  light  are  of  very  great  importance, 
especially  to  the  beginner,  and  a  want  of  proper  adjustment  will  often 
make  it  extremely  difficult,  if  not  impossible,  to  obtain  the  desired  view  of 
the  larjrnx.  The  patient  having  been  seated  upon  a  chair,  or  better  still 
upon  a  piano-stool,  the  source  of  light  is  placed  upon  a  table  at  his  right,  at 
such  a  height  that  the  centre  of  the  flame  is  on  a  level  with  his  eyes  and  a 
few  inches  behind.  The  observer  then  takes  a  seat  directly  in  front  of  the 
patient,  and,  separating  his  knees,  places  his  feet  on  either  side  of  those  of 
the  patient,  thus  being  able  to  grasp  the  patient's  knees  with  his  own  should 
occasion  require  him  to  do  so.  This  position  is  preferable  to  the  one  in  which 
the  knees  oi  the  observer  are  either  on  one  side  or  the  other  of  the  patient's 
knees,  because  then  the  observer,  in  order  to  throw  the  light  from  tne  head 
mirror  into  the  mouth  of  the  patient,  has  to  assume  a  constrained  position 
which  very  soon  becomes  fatiguing.  Under  no  circumstances  should  the 
patient  be  allowed  to  grasp  the  observer's  knees,  for  then  the  latter  is  power- 
less to  restrain  the  struggles  of  his  patient,  and  cannot  quickly  leave  his  seat 
should  vomiting  occur.  When  the  examination  is  made  at  the  physician's 
office  or  wherever  it  is  practicable,  it  is  of  advantage  to  have  a  head-rest, 
such  as  photographers  use,  for  the  patient's  head. 

The  positions  having  been  taken,  the  observer  places  the  head  reflector 
upon  his  forehead  a  little  above  the  left  eye,  and  by  rotating  it  upon  its  ball- 
and-socket  joint  reflects  the  light  from  the  lamp-  or  gas-flame  upon  the 
patient's  face  so  that  the  circle  of  light  is  bounded  above  by  the  tip  of  the 
nose  and  below  by  the  tip  of  the  chin.  It  is  of  great  importance  that  the 
adjustment  of  the  reflector  should  be  made  by  means  of  its  joint,  and  not  by 
rotating  or  inclining  the  head,  for  it  is  necessary  that  the  head  should  have 
an  easy  position  which  can  quickly  be  resumed  should  it  become  necessarv  to 
move  the  head.  It  requires  considerable  practice  to  quickly  reflect  the  hght 
from  the  head  mirror  in  any  desired  direction,  and  it  is  therefore  well  for  the 
beginner  to  practise  this  by  throwing  the  light  upon  a  spot  on  the  wall  before 
he  attempts  to  examine  a  patient,  as  he  will  thus  save  himself,  as  well  as  the 
patient,  unnecessary  annoyance.  If  a  light  concentrator  be  used  which  sup- 
ports the  reflector  on  the  jointed  arm,  this  of  course  is  not  necessary,  but  the 
practice  with  the  head  mirror  will  even  then  be  found  advantageous,  because 
when  a  patient  is  to  be  examined  in  the  sick  room  a  light  concentrator  can- 
not usually  be  emploved,  and  the  physician  has  to  fall  back  upon  the  head 
mirror  for  illuminatmg  the  laryngeal  cavity. 

When  the  reflector  has  thus  been  properly  adjusted  the  patient  is  required 
to  incline  his  head  backward  and  open  his  mouth  as  wide  as  possible,  when  it 
will  be  found  that  the  centre  of  the  circle  of  light  falls  upon  the  root  of  the 
uvula.     A  carefiil  examination  of  the  oral  cavity,  the  anterior  and  posterior 

Eillars,  the  tonsils,  and  the  wall  of  the  pharynx  should  be  made  before  the 
iryngeal  mirror  is  introduced,  not  only  because  the  condition  of  these  parts 
often  imparts  valuable  information,  but  also  in  order  to  be  sure  that  no  infec- 
tious sores  be  present  which  might  contaminate  the  instruments  to  be  intro- 
duced. The  laryngologist  cannot  be  too  careftil  to  prevent  the  carrying  of 
infectious  material  from  one  patient  to  another ;  and  if  he  should  by  this  pre- 
liminary examination  discover  a  specific  sore,  he  should  use  only  such  instru- 
ments as  are  reserved  for  this  class  of  cases,  and  which  are  kept  in  a  separate 
box  or  drawer  of  the  instrument-case. 

Everything  being  in  readiness,  the  laryngeal  mirror  is  held  over  the  lamp, 
with  the  glass  side  down,  for  a  few  seconds  until  it  is  warm,  so  as  to  prevent 
the  condensation  of  moisture  on  its  reflecting  surface,  and  is  then  introduced 
in  the  following  maimer:  The  handle  is  held  between  the  thumb  and  fore 
finger  of  the  right  hand  like  a  pen-holder  (Fig.  4) ;  the  hand  is  bent  back- 
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Fig.  4. 


ward  upon  the  wrist  and  held  below  the  chin  of  the  patient.  Meanwhile,  the 
protruded  tongue  is  grasped  between  the  folds  of  a  napkin  or  towel  held  in 
the  left  hand,  and  gently  but  firmly  pulled  out  of  the  mouth.  Great  care 
should  be  exercised  to  prevent  the  frsenum  of 
the  tongue  from  coming  in  contact  with  the 
sharp  edge  of  the  front  teeth,  for  this  soon  be- 
comes very  painful  and  may  prevent  a  suc- 
cessful examination.  Many  laryngologists 
are  in  the  habit  of  letting  the  patient  hold  his 
tongue,  which  becomes  necessary  when  opera- 
tions or  applications  are  tb  be  made  to  the 
larynx ;  but  for  the  purpose  of  examining  only 
it  is  better  for  the  ooserver  to  hold  the  tongue, 
as  he  thus  gains  more  control  over  the  move- 
ments of  the  head  of  the  patient. 

The  mirror  is  now  rapidly  introduced  into 
the  mouth  of  the  patient,  without  touching  the 
ton^e  or  the  palate,  and  carried  backward 
untd  its  rim  touches  the  wall  of  the  pharynx, 
when  it  is  lifted  upward,  carrying  on  its  back  ^^"<>°  ^^  ""^^  Mi'r'J-or"^  *^®  ^'^°' 
the  uvula,  and  the  stem  is  brought  into  the 

angle  of  the  mouth,  so  as  to  be  out  of  the  line  of  vision  (Fig.  5).     In  this 
position  the  light  of  the  reflector  will  fall  upon  the  reflecting  surface  of  the 
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Diagram  of  Section  of  Head,  showing  the  Position  of  Laryngeal  Mirror  in  the  Pharynx. 

laryngeal  mirror,  and  will  be  reflected  downward  .so  as  to  illuminate  the  laryn- 
geal cavity  and  reflect  the  laryngeal  image  into  the  eye  of  the  observer. 
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There  are,  however,  numerous  obstacles  and  difficulties  which  must  be 
overcome  to  successfully  practise  laryngoscopy — obstacles  which  are  partly 
due  to  the  want  of  skill  on  the  part  of  the  operator,  and  partly  to  over- 
sensitiveness  and  want  of  control  of  the  patient,  or,  finally,  to  abnormal  posi- 
tions of  the  parts.  Taking  them  up  one  by  one,  in  the  order  named  above, 
the  reader  will  soon  learn  to  overcome  these  obstacles  by  practice  and  careful 
attention  to  details. 

As  has  already  been  pointed  out,  a  satisfactory  view  of  the  laryngeal  image 
cannot  be  obtained  if  the  position  of  the  light,  of  the  patient's  head,  and  of 
the  observer  is  not  properly  arranged;  further,  if  the  laryngeal  mirror  is 
either  too  cold  or  too  hot.  In  the  former  case  the  moisture  of  the  breath 
will  condense  on  its  reflecting  surface  and  render  it  non-reflecting,  and  in  the 
latter  case  the  patient  will  feel  the  heat  and  will  object  to  the  presence  of  the 
mirror  in  the  muces.  The  examiner  should  therefore  careftilly  test  the  tem- 
perature of  the  mirror  on  the  back  of  his  hand  before  introducing  it.  Many 
laryngologists  are  in  the  habit  of  testing  the  temperature  by  placing  the 
mirror  against  the  cheek,  but  this  is  a  dangerous  practice,  for  a  slight  scratch 
or  abrasion  of  the  skin  from  shaving  may  be  inoculated  with  infectious  mate- 
rial from  a  specific  sore,  and  the  writer  knows  of  more  than  one  instance  in 
which  such  infection  has  occurred;  while  a  scratch  on  the  hand  is  not  so 
likely  to  be  overlooked,  and  therefore  the  danger  is  much  less.  Pulling  too 
hard  upon  the  tongue,  so  that  the  frsenum  becomes  injured  by  the  edge  of 
the  teeth,  is  another  obstacle,  for  the  patient  will  not  bear  the  pain  thus  occa- 
sioned. Touching  the  tongue  or  palate  in  the  act  of  introducing  the  mirror, 
besides  coating  the  reflecting  surface  with  the  secretions  of  the  mouth,  causes 
in  most  patients  gagging,  and  should  therefore  be  avoided.  When  the  mirror 
has  been  introduced  it  should  bu  held  very  still,  and  if  it  becomes  necessary 
to  rotate  it,  this  should  be  done  slowly  and  steadily,  because  the  slightest 
trembling  motion  of  the  rim  of  the  mirror  resting  against  the  wall  of  the 
pharynx  produces  gagging  and  cuts  the  examination  short  at  once.  It  is 
therefore  advisable  to  steady  the  hand  holding  the  mirror  by  placing  the 
third  finger  against  the  cheek  of  the  patient,  or,  better  still,  against  the 
thumb  of  the  band  holding  the"  tongue. 

Undue  irritability  of  the  fauces  is  of  very  rare  occurrence,  and  is  almost 
invariably  produced  by  one  or  the  other  of  the  above-mentioned  mistakes  of 
the  examiner.  When  it  does  exist  independently,  it  can  in  a  measure  be 
overcome  by  letting  the  patient  drink  a  large  draught  of  ice-water  imme- 
diately before  introducing  the  mirror,  and  by  holding  the  mirror  so  that  it 
does  not  touch  either  the  pharyngeal  wall  or  the  palate.  In  this  manner  but 
a  very  unsatisfactory  view  of  the  larynx  can  be  obtained,  and  it  is  better  to 
overcome  the  irritability  by  practice  on  the  part  of  the  patient — i,  e.  by  intro- 
ducing the  mirror  frequently  and  removing  it  before  gagging  sets  in,  and  by 
directmg  the  patient  to  introduce  a  teaspoon  into  the  fauces  before  a  looking- 
glass  several  times  a  day.  Even  the  most  obstinate  cases  can  thus  be  educated 
to  allow  of  a  lengthy  examination.  No  matter  how  tolerant  a  patient  may 
be,  however,  the  mirror  should  never  be  left  in  the  fauces  after  the  first  symp- 
toms of  gagging  show  themselves,  but  should  at  once  be  removed.  It  is  better 
in  all  cases  to  leave  the  mirror  in  the  mouth  but  a  short  time  and  to  introduce 
it  frequently,  thus  studying  the  diflTerent  parts  of  the  image  one  after  the  other, 
than  to  attempt  to  see  everything  at  once.  In  laryngoscopy,  as  in  many  other 
arts,  not  only  the  hand,  but  also  the  eye,  must  be  educated  to  appreciate  all 
the  details  and  the  variations  from  the  normal. 

Among  the  malformations  of  the  parts  which  present  obstacles  to  laryn- 
goscopy are,  in  the  first  place,  hypertrophied  tonsils,  which  by  narrowing  the 
space  in  the  fauces  make  it  impossible  to  introduce  the  ordinary-sized  mirror. 
A  smaller  mirror  or  one  of  oval  shape  can,  however,  usually  be  slipped  past  the 
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enlarged  glands  and  the  desired  image  obtained.  An  elon^ted  uvula  does 
not  exactly  prevent  a  view  of  the  lairnx,  but  it  materially  interferes  with  a 
good  image,  because  its  end  by  hanging  below  the  rim  of  the  mirror  is  seen 
in  the  reflecting  surface  and  obscures  part  of  the  image.  Removal  of  the 
uvula  by  surgical  means  is  of  course  the  best  remedy. 

The  third  and  most  serious  obstacle  presented  by  malformation  or  malposi- 
tion of  parts  is  a  pendent  epiglottis — i,  e,  an  epiglottis  which  by  being  oent 
too  f5ar  over  covers  the  laryngeal  opening  and  prevents  a  view.  This  obstacle 
exists  to  a  certain  extent  in  most  cases  that  come  under  observation,  but  is 
easily  overcome  by  letting  the  patient  sound  the  vowel  sound  of  eA,  which  causes 
a  rismg  of  the  epiglottis  and  opens  the  laryngeal  cavity  to  view.  There  are  some 
cases,  however,  in  which  this  expedient  does  not  sufficiently  raise  the  epiglottis 
to  obtain  a  glimpse  of  the  vocal  cords,  and  only  the  arytenoid  cartilages  are 
seen,  from  the  motion  and  color  of  which  we  can  often  obtain  valuable  infor- 
mation in  regard  to  pathological  processes.  In  these  cases,  when  it  becomes 
absolutely  necessary  to  see  the  whole  extent  of  the  vocal  cords,  we  may  suc- 
ceed by  causing  the  patient  to  laugh  in  a  high  key,  but  when  this  fails  the 
only  resource  left  is  to  lift  the  epiglottis  by  grasping  its  upper  margin  with  a 
pair  of  curved  forceps  especially  designed  for  this  purpose  and  called  epi- 
glottis forceps  (Fig.  6).     If  this  instrument  is  not  at  hand,  the  same  object 

Fig.  6. 


Elsberg'8  Sponge-holder  and  Epiglottis  Forcei^. 

may  be  attained  by  clasping  the  edge  of  the  epiglottis  with  a  bull-nose  forceps, 
to  which  is  fastened  a  string  weighted  at  the  other  end  by  a  small  weight, 
such  as  a  rifle-bullet.  The  string  with  its  weight  hanging  out  of  the  mouth 
of  the  patient  makes  traction  upon  the  forceps,  and  thus  the  epiglottis  is 
raised.  In  cases  of  operation  within  the  laryngeal  cavity  this  method  of 
raising  the  epiglottis  is  even  preferable  to  the  epiglottis  forceps,  because  it 
leaves  the  hands  of  the  operator  free  to  use  the  mirror  and  the  instrument  to 
be  used  in  operating. 

Auto-Laryxooscopy. — There  is  perhaps  no  better  method  for  the  beginner 
to  overcome  the  difficulties  besetting  laryngoscopy  than  to  practise  the  art  on 
himself,  for  then  only  will  he  be  able  to  appreciate  to  its  full  extent  the  neces- 
sity of  observing  all  the  minute  details  described  above,  as  the  pain  and 
inconvenience  wnich  he  inflicts  upon  himself  by  his  false  movements  will 
teach  him  better,  and  enable  him  to  attain  proficiency  in  the  use  of  his  instru- 
ments quicker  than  any  other  method  of  practice.  Nothing  need,  for  auto- 
laryngoscopy,  be  added  to  the  stock  of  instruments  necessary  for  the  exami- 
nation of  others,  except  a  stand  to  which  the  reflector  is  fastened  and  a  small 
toilet-mirror.  The  observer  seats  himself  beside  a  table  upon  which,  at  his 
left,  is  placed  the  lamp  a  little  behind  his  head  and  the  centre  of  the  flame  on 
a  level  with  his  eyes.  The  stand,  an  ordinary  retort-stand,  is  placed  in  front 
of  him,  and  to  it  is  fastened  at  the  proper  height  the  reflector.  On  the  same 
stand,  and  immediately  above  the  reflector,  is  attached  the  plane  mirror  in 
such  a  manner  that  it  ciin  be  inclined  at  an  angle.  Inclining  the  head  slightly 
backward,  the  observer  then  by  watching  his  face  in  the  plane  mirror  directs 
the  light  upon  his  mouth  by  moving  the  reflector  upon  its  ball-and-socket 
joint  until  the  circle  falls  upon  his  mouth.  He  then  opens  his  mouth  as  wide 
as  possible,  grasps  his  protruded  tongue  between  the  f<)lds  of  a  towel  or  nap- 
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kin  held  between  the  thumb  and  fore  finger  of  the  left  hand,  and  introduces 
the  laryngeal  mirror  with  the  right  hand  in  the  manner  described  above. 
The  laryngeal  image  as  it  appears  on  the  surface  of  the  laryngeal  mirror  is 
reflected  by  the  toflet-glass  above  the  reflector,  and  can  be  seen  in  all  its 
details  by  the  person  practising  auto-laryngoscopy.  By  substituting  a  per- 
forated mirror  for  the  toilet-glass  the  student  can  demonstrate  the  miage  to 
others  in  his  own  person  if  the  observers  look  through  the  perforation  in  the 
mirror. 

Before  giving  a  description  of  the  laryngeal  image  it  will  be  well,  for  the 
sake  of  completeness,  to  mention  the  fact  that  of  late  photography  has  been 
employed  to  reproduce  this  image,  both  in  this  country  by  T.  K.  French  of 
Brooklyn^  and  by  Lennox  Browne  of  London,  England,  with  very  gratifying 
results.  The  writer  himself  several  years  ago  made  experiments  in  this  direc- 
tion, which,  however,  were  not  very  satisfactory  in  their  results.  The  method 
employed  by  French  is  a  very  simple  one,  and  it  will  be  best  to  give  his  own 
description  of  the  process :  "  The  camera  consists  of  a  box  4 J  inches  long.  It 
inches  wide,  and  \  of  an  inch  in  thickness.  The  back  opens  upon  hinges,  and 
admits  of  the  introduction  of  either  the  ground  glass  or  the  plate-holder.  On 
the  anterior  face  a  tube  1  i  inches  long  is  attached,  in  the  outer  end  of  which  the 
lens  is  placed.  This  lens  has  a  focus  of  li  inches.  At  the  side  of  the  tube 
a  part  of  the  handle  of  a  throat  mirror  is  fixed,  and  into  that  the  shank  of  the 
throat  mirror  is  passed  and  fastened  by  a  thumb-screw.  The  shank  of  the 
mirror  is  somewhat  curved,  and  is  attached  to  the  side  of  the  frame  holding 
the  mirror.  The  object  of  this  is  to  allow  the  lens  being  held  opposite  any 
part  of  the  opening  of  the  mouth,  and  also  to  prevent  the  possibility  of  a 
shadow  being  cast  upon  the  mirror.  In  the  front  part  of  the  box  is  a  shutter 
made  of  lead  and  perforated  with  a  hole  just  the  size  of  the  lens.  The  shutter 
is  held  in  position  by  a  lever  acting  as  a  key  on  the  anterior  face  of  the 
camera. 

"  The  apparatus  is  used  in  the  following  manner :  A  reflector,  either  plane 
or  concave,  attached  to  a  head  band,  is  arranged  over  the  left  eye  so  that  the 
pencil  of  sunlight  from  the  solar  condenser  is  received  upon  it  and  thrown 
into  the  mouth.  The  patient,  with  the  head  inclined  slightly  backward,  now 
protrudes  the  tongue  and  holds  it  well  out  between  the  fore  finger  and  thumb 
of  the  right  hand.  The  throat  mirror  with  the  camera  attached,  held  in  the 
right  hand  of  the  observer,  is  placed  in  position  in  the  fauces,  and  the  light 
adjusted  so  that  the  larynx  can  be  seen  with  the  observer's  left  eye  to  be  well 
illuminated.  If,  now,  the  tongue  does  not  mount  above  the  level  of  the  lower 
edge  of  the  lens  and  the  lower  edge  of  the  mirror,  it  may  be  taken  for 
granted  that  when  the  plate  is  exposed  the  picture  received  upon  it  will  be 
nearly  the  same  as  that  seen  with  the  left  eye  in  the  throat  mirror.  The 
photograph  is  taken  by  pressing  upon  the  key  with  the  index  finger ;  this 
releases  tne  shutter,  which  in  falling  makes  an  instantaneous  exposure  amount- 
ing to  perhaps  one-seventh  of  a  second. 

"  In  using  condensed  sunlight  with  a  small  camera  it  is  important  to  throw 
the  circle  of  light  from  the  inner  side  of  the  reflector,  that  nearest  the  nose ; 
for  in  this  way  a  part  of  the  larynx  exposed  to  the  lens  of  the  camera  may 
be  illuminated  which  cannot  be  seen  with  the  eye.  To  ensure  this  it  is  best 
to  cover  the  outer  half  of  the  reflector  with  black  silk.  On  account  of  the 
parallax  or  displacement  of  the  image  due  to  the  difference  in  point  of  view 
between  the  eye  and  the  camera,  some  skill  is  necessary  in  managing  the 
illumination  so  that  the  part  which  it  is  desired  to  bring  out  will  be  exposed 
to  the  lens  if  not  to  the  eye." 

The  Laryngeal  Image. — When  the  mirror  is  introduced  and  is  held  in 
the  proper  place,  and  the  light  is  reflected  downward,  the  laryngeal  image 
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will  appear  on  the  surface  of  the  mirror.  As  it  is,  however,  so  different  from 
what  might  be  expected  after  having  examined  a  larynx  removed  from  the 
body,  it  requires  a  detailed  description,  and  the  student  will  do  well  to  refer 
to  the  diagrams  frequently  while  examining  patients,  to  make  himself  familiar 
with  the  details  he  sees,  and  to  recognize  them  when  they  are  altered  by  dis- 
ease or  when  they  are  slightly  different  in  shape  in  different  individuals.  Figs. 
7  and  8  represent  the  image  of  the  larynx  m  the  act  of  respiration  and  of 


Fig.  8. 


Fio.  7. 


Laryngeal  Image  during  Respiration. 


Laryngeal  Image  during  Phunalion. 


phonation  as  it  appears  on  the  surface  of  the  mirror,  while  Figs.  9  and  10 
are  diagrammatic,  and  are  intended  to  represent  the  same. 

The  nrst  detail  to  attract  the  eye  is  the  epiglottis,  which  appears  as  a  yel- 


FiG.  10. 


Fig.  9.— Ijaryngosoopic  Diagram  showing  the  vocal  cords  widely  drawn  apart,  and  the  position  of  \\\v 
various  parts  above'and  below  the  glottis  during  quiet  breathing,  g.  e.  (ilosso-epiglottic  fold  ».  u. 
Upper  surface  of  epiglottis.  /.  Lip  or  arch  of  epiglottis,  c.  Protuoerance  of  epiglottis,  r.  Ventricln 
ot  the  larynx,  a.r.  Ary-epiglottic  fold.  c.  W.  Cartilage  of  Wrisberg.  r.  aS.  Cartilage  of  Santorini. 
com.  Arytenoid  commissure,  v.  c.  Vocal  cord.  r.  h.  Ventricular  band.  p.  v.  Processus  vocalis.  c.  r. 
Cricoid  cartilage,    t.  Rings  of  trachea.    (From  Mackenzie.) 

Fio.  lO.-Larynguscoplc  Diagram  .sliowing  the  approximation  of  the  vocal  cords  and  arytenoid  cartilages, 
and  the  position  of  the  various  parts  during  vocalization.  /.  i.  Foissa  innomiiiata.'  h.f.  Ilyoid  fossa, 
c.  A.  Cornu  of  hyoid  bone.  r.  II.  Cartilage  of  Wrisberg.  c' >',  Cartilage  of  Santorini.  «.  Arytenoid 
cartilages,  com.  Arytenoid  commissure,  p.  v.  Processus  vocalis  and  cartilages  of  Seilcr.  '  (From 
Mackenzie.) 

lowish-red  arch  reaching  from  side  to  side  across  the  image.  It  is  thicker  in 
the  middle  than  at  eitlier  end,  and  a  protuberance  is  usually  seen  in  the  centre 
pointing  forward.  This  arch  is  the  upper  margin  of  the  epiglottis,  and  the 
protuberance  is  the  tubercle,  situated  near  the  insertion  of  the  epiglottis  into 
the  thyroid  cartilage.  The  shape  as  well  as  the  color  of  the  epiglottis  is  very 
variable  in  different  individuals,  being  sometimes  rounded  as  in  the  drawings, 
sometimes  rolled  up  like  a  dried  leaf^  sometimes  notched  in  the  centre,  and 
sometimes  presenting  a  point  at  this  place.  However,  all  these  variations  in 
shape  have  nothing  to  do  with  any  pathological  process,  and  may  therefore 
be  termed  normal.  The  color  of  the  organ  also  varies  from  a  bluish-yellow 
to  a  pink-red,  and  these  variations  are  also  normal,  being  due  to  a  greater  or 
less  thickness  of  the  tissue  covering  the  cartilage,  which  by  shining  through 
imparts  its  bluish  color  to  the  tissue.  The  superficial  blood-vessels  also  arc 
more  prominent  in  some  individuals  than  in  others,  and  may  not  be  notice- 
able in  some  cases. 
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Immediately  behind  the  epiglottis  we  see  two  pit-like  depressions,  separated 
from  each  other  in  the  middle  by  a  fold  of  mucous  membrane  and  bounded 
on  either  side  by  similar  folds  less  prominent.  These  folds  are  the  glosso- 
epiglottic  ligaments,  and  serve  to  connect  the  tongue  with  the  epiglottis,  while 
the  depressions  are  the  glosso-epiglottic  grooves,  in  which  we  usually  find  the 
foreign  bodies  which  have  acciaentally  been  swallowed. 

The  ends  of  the  epiglottic  arch  are  lost  in  folds  of  mucous  membrane,  which 
run  forward  and  inward  to  meet  in  the  median  line  some  distance  in  front  of 
the  epiglottis.  Along  their  course  several  nodules  of  different  size  are  noticed, 
which  are  symmetrically  situated  on  either  side.  The  one  nearest  to  the  epi- 
glottis is  the  cartilage  of  Wrisberg,  a  small  cartilaginous  nodule  imbedded 
in  the  tissue.  The  larger  one,  situated  at  the  end  of  the  fold  of  mucous  mem- 
brane, is  the  arytenoid  cartilage,  and  a  third  small  nodule  is  noticed  close  to 
the  arytenoid  cartilage  between  it  and  the  cartilage  of  Wrisberg,  which  is 
called  the  capitulum  Santorini.  The  folds  of  mucous  membrane  are  termed 
the  aryteno-epiglottidean  or  ary-epiglottic  folds.  Their  color  is  normally  of  a 
pinkisn-red,  and  does  not  vary  nmcn  in  different  individuals. 

The  arytenoid  cartilages  forming  the  ends  of  the  ary-epiglottic  folds  are 
movable,  approaching  and  separating  alternately  during  the  act  of  resr)ira- 
tion,  while  during  phonation  they  are  pressed  against  each  other,  thus  obliter- 
ating the  space  between  them  which  is  seen  when  they  are  separated.  This 
space  is  the  inter-arytenoid  space  or  conmiissure,  and  is  formed  by  the  lateral 
walls  of  the  arytenoid  cartilages  and  the  upper  margin  of  the  posterior  por- 
tion of  the  cricoid  cartilage.  The  mucous  membrane  in  this  commissure  is 
very  loosely  attached  to  the  deeper  structures,  and  is  thrown  into  folds  by  the 
approximation  of  the  arytenoid  cartilages.  Its  color  is  much  lighter  than 
that  of  the  ary-epiglottic  folds,  due  to  the  shining  through  of  the  cricoid  car- 
tilage. Outside  of  the  ary-epiglottic  folds  and  the  inter-arj'tenoid  commissure 
is  the  tissue  forming  the  posterior  and  lateral  walls  of  the  oesophagus  (not 
shown  in  the  diagrams),  and  near  the  epiglottis  a  space  called  the  pyriform 
sinus  is  noticed  between  the  ary-epiglottic  folds  and  the  wall  of  the  oesophagus. 

Running  from  the  epiglottis  to  the  ary-epiglottic  folds  are  two  broad  bands, 
one  on  either  side,  covered  with  mucous  membrane  and  of  a  pinkish-red  color, 
which  are  lost  on  either  side  in  the  tissue  forming  the  walls  of  the  laryngeal 
cavity,  while  toward  the  middle  of  the  image  they  present  concave  and  toler- 
ably sharp  edges.  These  are  the  ventricular  bands,  which  were  formerly 
termed  the  false  vocal  cords,  and  which  form  the  lip  to  the  opening  of  the 
ventricle  of  the  larynx.  Between  the  ventricular  bands  filling  up  the  cen- 
tral portion  of  the  image  are  seen  the  vocal  cords,  two  bands  of  a  pearl-white 
color  which  are  attached  to  a  cartilaginous  process  of  the  arytenoid  cartilages, 
and  run  from  these  parallel  with  each  other  to  the  angle  of  the  thyroid  carti- 
lage immediately  below  the  tubercle  of  the  epiglottis.  These  present  sharp 
edges  toward  each  other,  and  follow  the  motions  of  the  arytenoid  cartilages 
to  which  they  are  attached,  so  that  when  in  inspiration  the  cartilages  are 
separated  the  edges  of  the  vocal  cords  are  also  some  distance  apart,  forming, 
together  with  the  inter-arytenoid  commissure,  a  triangular  openmg  called  the 
glottis.  That  portion  of  the  opening  which  is  bounded  on  either  side  by  the 
edges  of  the  vocal  cords  alone  is  called  the  membranous  portion,  while  the 
base  of  the  triangle  is  termed  the  cartilaginous  portion,  being  bounded  on 
either  side  by  the  vocal  processes  of  the  arytenoid  cartilages.  This  portion 
is  readily  distinguished  from  the  membranous  portion  by  its  slightly  yellow 
color,  and  by  the  fact  that  a  very  obtuse  angle  is  formed  at  the  junction  of 
the  two  portions  when  the  glottis  is  wide  open  during  respiration.  Through 
the  open  glottis  the  lower  edge  of  the  cricoid  cartilage  and  several  of  the 
rings  of  the  trachcii  can  usually  be  seen,  and  there  are  a  few  cases  in  which 
even  the  bifurcation  of  the  trachea  can  be  dimly  illuminated,  showing  in  the 
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laryngeal  image  the  openings  of  the  bronchi.  The  distance  is,  however,  too 
great  for  bright  illumination,  and  nothing  can  be  seen  distinctly,  so  that  it  is 
of  little  value  in  a  dia^ostic  point  of  view.  During  phonation  the  glottis  is 
narrowed  to  a  slit  by  the  approximation  of  the  arytenoid  cartilages  and  inner 
edges  of  the  vocal  cords,  and,  as  has  already  been  stated,  the  inter-arytenoid 
space  becomes  obliterated.  In  the  higher  notes  of  the  female  voice,  the  so- 
called  head  tones,  the  cartilaginous  portion  of  the  glottis  remains  closed 
entirely,  while  the  membranous  portion  appears  as  an  elliptical  opening 
which  is  diminished  in  its  longitudinal  diameter  with  each  rise  in  pitch. 
This  becomes  possible  because  of  the  presence  in  the  vocal  cords  of  a  slender 
rod-like  cartilage  attached  to  the  end  of  the  vocal  process,  which  can  readily 
be  seen  in  the  female  larynx,  but  which  is  only  rudimentary  in  the  male. 

This  description,  intentionally,  has  been  made  without  reference  to  the  ana- 
tomical relation  of  the  parts,  but  to  give  a  clear  idea  of  what  is  seen  in  the 
laryngeal  mirror.  The  reader  should  therefore  always  bear  in  mind  that  the 
laryngeal  image,  being  a  reflected  one,  is  reversed,  and  that,  on  account  of 
giving  a  bird's-eye  view  of  the  larynx  from  a  point  above  and  behind  the 
organ,  distances  are  materially  diminished ;  and  the  image  is  also  reversed  in 
an  antero-posterior  direction,  so  that  the  epiglottis  appears  to  be  posterior 
when  in  reality  it  is  anterior. 

•Rhinoscopy. — Rhinoscopy,  or  the  art  of  inspecting  the  nasal  cavities  and 
the  naso-pharyngeal  space,  is  divided  into  two  portions — viz.  anterior  and 
}X)sterior  rhinoscopy;  and  it  will  be  convenient  to  observe  this  division  in 
the  following  description  of  the  methods  employed.  But  before  proceeding 
with  the  description  it  will  be  well  to  briefly  review  the  topographic  anatomy 
of  the  parts,  because  in  most  works  on  general  anatomy  the  nasal  and  naso- 
pharyngeal cavities  are  discussed  in  a  few  sentences,  and  they  are  rarely  if 
ever  examined  in  the  dissecting-room,  so  that  the  student  has  but  a  very 
imperfect  knowledge  of  the  relation  of  the  parts  belonging  to  these  cavities. 
(See  Fig.  11.)  The  nasal  cavities,  which  are  wedge-shaped,  with  a  narrow 
arched  roof,  extend  from  the  nostrils  to  the  upper  portion  of  the  vault  of  the 
pharynx.  Their  outer  walls  are  formed  by  the  nasal  process  of  the  superior 
maxillary  and  lachrymal  bones  in  front ;  in  the  middle,  by  the  ethmoid  and 
inner  surface  of  the  superior  maxillary  bones ;  behind,  by  the  vertical  plate 
of  the  palate  bone  and  the  internal  pterygoid  process  of  the  sphenoid  and  the 
turbinated  bones.  These  latter  run  before  backward,  three  on  each  side,  and 
are  designated  as  the  inferior,  middle,  and  superior,  the  latter  being  the  small- 
est of  the  three.  The  sinuses  or  spaces  between  these  turbinated  bones  are 
called  meatuses ;  so  that  the  space  between  the  floor  of  the  nose  and  the 
lower  turbinated  bone  is  called  the  inferior  meatus,  the  one  between  the 
lower  and  middle  turbinated  bones  is  the  middle  meatus,  and  the  one  be- 
tween the  middle  and  superior  turbinated  bones  is  the  superior  meatus. 

The  nasal  cavities  are  separated  from  each  other  by  a  septum  or  division 
wall  composed  of  the  perpendicular  plate  of  the  ethmoid  bone  and  the  vomer 
posteriorly  and  the  cartilaginous  septum  anteriorly,  thus  presenting  a  smooth 
surface  as  the  inner  wall  of  each  cavity.  The  floor  is  formed  by  the  palatine 
process  of  the  superior  maxillary  bone  and  by  the  palate  bone,  and  runs  in  a 
slanting,  downward  direction  from  before  backward.  The  roof  is  formed  by 
the  nasal  bones  and  nasal  spine  of  the  frontal  in  front,  in  the  middle  by  the 
cribriform  plate  of  the  ethmoid,  and  posteriorly  by  the  under  surface  of  the 
body  of  the  sphenoid  bone.  Directly  communicating  with  the  nasal  cavities 
are  other  cavities  situated  in  the  bones  of  the  skull,  the  lining  mucous  mem- 
brane of  which  no  doubt  is  largely  affected  by  the  pathological  processes  in 
nasal  diseases :  these  are  the  antra  of  Highmore,  large  triangular  cavities 
situated  in  the  body  of  the  superior  maxillary  bone  and  communicating  with 
the  nasal  cavities  by  an  irregularly-shaped  opening  in  the  middle  meatus ; 
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then  the  frontal  shmBes,  two  irregular  cavities  situiited  between  the  two  tablets 
of  the  frontal  bone.  Tlie  comniunicatiori  between  tlieni  mid  the  nasal  aivities 
18  Ci^tablished  by  the  infundibuhiin,  a  round  openin;r  in  the  middle  meatus,  and 
Huaily  the  s^jlienoidal  eclls  or  sinui^es,  found  in  the  body  of  the  sphenoid  bone, 
eoniiiiumcatmg  with  the  uaaid  eavitit?8  by  Bmull  openings  in  the  huperior  mea- 

Flu.  Ih 


la 


-13 


^^*' 


-46 


i;ffW»?^5l 


^ 


-16 


It::^' 


■^A 


10 


YKHTtCAI*  SlCCnON  or  UEAO,  8L»IIITt.Y  DiAOiUIIM  ATta 
I.  Superior  til rlimatrd  booe.  2.  Middle  UirbliLiU'-d  bone,  8,  Lowrcr  ttirbniivt«d  bone,  4,  Floor  of  no^il 
cavitf.  5.  Vfslibule.  *>.  Section  of  bvoid  lione.  7.  Vcntriculttr  tmnJ.  ti.  Vocal  cord.  tH  and  'J.v 
Section  of  thyroid  curtilage  lf»  »nd  h,  8e<rtlon  of  cricoid  curliloirc  X\,  Setlioo  of  Aral  traehcftl 
rinj;,  12.  Fronlal  Riiiua.  [A,  Sphenoidal  cells.  H.  PhnrjrnL'i'Jil  nt>eufDg  of  EiiaUcbbn  ttiW.  Ii%, 
Ko»enniQller's  k^^"'^^  1<5  Velum  palati.  17  Tonsil  1H,  KpiKloltin.  19.  Adipose  tl6»ue  1)«1iix}d 
long^ue.    2a.  Af)  t^nold  cartilage.    2L  Tubtrclc  of  epiglottis.    22,  Section  of  arytf»Doid  luuaclo, 

tijs.     Thnt  portion  of  the  nasal  cavities  which  projects  beyond  the  end  of  tlie 
nasal  hone  is  surrounded  by  cartila^res  fornniijj  the  ahe  of  the  nose. 

In  the  cartilapnous  septum  of  the  lower  animals?  we  find  a  t^mall  cavity 
lined  wit!i  mucous  membnnie,  called  after  its  discoverer  Jntohi*on's  or^mn. 
the  minute  anatomy  of  which  has  lately  been  described  by  Klein,'     This 

^  Quartcrljf  Journal  </  Mie.  Sctmoe^  J&uuary,  18SL 
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organ  m  man  is,  however,  only  rudimentary.  The  nasal  cavities  are  lined 
with  mucous  membrane,  which  varies  greatly  in  thickness  in  different  locali- 
ties, and  which  materially  decreases  the  size  of  the  cavities  in  the  living  sub- 
ject from  that  seen  in  the  denuded  skull.  This  mucous  membrane  is  covered 
by  ciliated  epithelium  in  man,  with  the  exception  of  that  portion  which  lines 
the  vestibule — i,  e,  that  portion  of  the  cavity  of  the  nose  surrounded  by  car- 
tilage only — ^which  is  covered  by  pavement  epithelium. 

In  the  lower  animals  we  find  that  in  the  olfactory  region  the  ciliated  epi- 
thelium is  either  absent,  or  that  ciliated  and  non-ciliated  epithelium  alternates 
in  patches.'  The  author  has  not  been  able  to  find  a  statement  in  the  litera- 
ture on  the  subject  as  to  the  kind  of  epithelium  found  in  the  accessory  cavities 
in  man,  but  it  is  very  probable  that  the  mucous  membrane  of  the  frontal 
sinuses  and  the  antra  of  Highmore  is  covered  with  ciliated  epithelium ;  oth- 
erwise it  would  be  difficult,  if  not  impossible,  for  the  secretions  of  that 
mucous  membrane  to  pass  through  the  narrow  channels  into  the  nasal  cavi- 
ties. The  color  of  the  normal  nasal  mucous  membrane  is  of  a  light  pink 
shade  in  what  is  termed  the  respiratory  portion,  while  it  is  of  a  yellowish  hue 
in  the  olfactory  region,  that  portion  of  the  mucous  membrane  which  covers 
the  roof  and  the  outer  walls  of  the  nasal  cavities  down  to  the  upper  margin 
of  the  middle  turbinated  bone  and  the  septum  down  to  about  the  same  level. 
It  is  in  this  region  that  the  nerve-ends  of  the  olfactory  nerve  are  distributed. 
Immediately  beneath  the  mucous  membrane,  and  between  it  and  the  perios- 
teum of  the  bony  walls  and  the  perichondrium  of  the  cartilaginous  portion 
of  the  septum,  we  find  a  tissue  which  bears  a  striking  resemblance  to  the 
erectile  tissue  of  the  genital  organs."  It  is  composed  of  a  network  of  fibrous 
tissue,  the  trabeculae  of  which  contain  a  few  organic  muscular  fibres.  Its 
meshes  of  various  sizes  and  shapes  are  occupied  by  venous  sinuses  lined  with 
endothelium.  These  are  supplied  with  blood  by  small  arterioles  and  capil- 
laries, which  are  quite  numerous  in  the  fibrous  tissue  and  can  readily  be  dem- 
onstrated under  the  microscope.  In  this  arrangement  of  elements  of  the  nasal 
mucous  membrane  we  find  a  ready  explanation  of  the  fact  that  liquids  of 
greater  or  less  density  than  the  serum  of  the  blood  when  introduced  into  the 
nasal  cavities  produce  pain,  for  we  have  here  the  most  favorable  conditions 
for  osmosis,  which  will  cause  either  a  contraction  or  a  distension  of  the 
sinuses.  In  the  larger  masses  of  fibrous  tissue  between  the  sinuses  or  caverns 
we  find  imbedded  the  glands,  with  their  ducts  opening  out  between  the  epi- 
thelial cells  of  the  mucous  membrane.  There  are  two  kinds  of  glands  in  this 
re;?ion,  which  have  been  described  by  Klein  ^ — viz.  serous  and  mucous  glands. 

This  cavernous  erectile  tissue  is  most  abundant  at  the  lower  portion  of  the 
septum  and  of  the  lower  turbinated  bones ;  and,  although  it  has  been  recog- 
nized and  described  as  true  erectile  tissue  by  Haenle,  Virchow,  and  others,  yet 
to  Bigelow  of  Boston  belongs  the  honor  of  having  first  called  attention  to  the 
part  which  this  tissue  plays  in  nasal  diseases.  lie  gave  to  it  the  name  tur- 
oinated  corpora  cavernosa.*  The  expansion  of  the  nasal  cavities  formed  by 
the  alae  of  the  nose  Lb  termed  the  vestibule,  which  is  lined  with  pavement  epi- 
thelium and  forms  the  entrance  to  the  cavities  proper.  The  naso-pharyngeal 
cavity  extends  from  the  posterior  ends  of  the  turbinated  bones  and  the  edge 
of  the  vomer  to  the  line  where  the  velum  palati  touches  the  pharyngeal  wall 
during  the  act  of  deglutition  or  phonation.  In  this  cavity  we  find  the  open- 
ings of  the  Eustachian  tubes,  two  crater-like  elevations,  with  a  pit-like 
depression  of  variable  size  and  shape,  one  on  either  side;  and, a  collection 
of  glands  with  a  central  duct-like  opening  disposed  on  the  roof  and  posterior 
wall  of  the  cavity.     This  gland  was  named  by  Luschka^  the  pharyngeal 

*  ITaen!e,  Anatomy  des  Menscfien,  vol.  ii.       *  Ilaenle,  loc,  cU. 

'  />oc.  eit.  *  Boston  Med.  and  Surg.  Joumalj  April,  1875. 

*  Da-  Schlundkopf  des  Menschen, 
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tonsil.    The  openings  between  the  edge  of  the  vomer  and  the  lateral  walls 
of  the  naso-phaiyngeal  cavity  are  termed  the  posterior  nares. 

Anterior  Rhinoscopy. — ^Anterior  rhinoscopy  is  a  very  easy  and  simple 
procedure,  and  is  practised  as  follows :  The  patient  is  placed  in  position  as 
for  laryngoscopy,  and  the  light  directed  upon  his  face  so  that  the  centre  of 
the  circle  of  reflection  from  the  head  mirror  falls  upon  the  tip  of  the  nose. 
The  examiner  then  elevates  the  tip  of  the  nose  with  his  left  hand,  resting  the 
fingers  on  the  forehead  of  the  patient,  and  lifts  the  ala  away  from  the  septum 
with  a  slightly  bent  probe,  when  he  will  be  enabled  to  see  a  considerable  dis- 
tance into  the  nasal  cavity.  It  is,  however, 
better  to  employ  a  speculum  instead  of  the 
bent  probe,  because  the  parts  then  are  seen  in 
their  usual  relation  to  each  other,  and  are  not 
distorted  by  the  forcible  traction  necessary 
when  the  probe  or  a  dilator  is  employed. 
The  nasal  speculum  (Fig.  12)  is  best  made 
of  hard  rubber  and  shaped  like  the  ordinary 
Nwai  Speculum.  ear  speculum,  except  that  the  narrow  end  is 

oval  mstead  of  round.  This  instrument  is  to 
be  introduced  by  a  sort  of  rotatory  motion  until  the  end  has  passed  the  edge 
of  the  vestibule,  when  it  will  remain  in  position,  displaying  the  interior  of 
the  nose.  Great  care  should  be  exercised,  when  introducing  the  speculum, 
not  to  scratch  the  mucous  membrane  of  the  septum,  for  this  will  give  rise  to 
pain  and  start  hemorrhage,  both  of  which  are  to  be  avoided  as  much  as  pos- 
sible. When  applications  are  to  be  made  to  the  mucous  membrane  of  the 
septum  or  turbinated  bones,  or  when  operations  are  to  be  performed  within 
the  cavity,  it  is  best  to  employ  an  instrument  called  a  nasal  dilator,  of  which 
there  are  a  large  number  of  diflferent  forms,  the  most  satisfactory  of  which 
is  shown  in  Fig.  13.     The  dilator  is  introduced  by  compressing  the  blades 

Fig.  13. 


Buswurth's  Nasal  Dilator. 


between  the  thumb  and  fore  finger,  and  pushing  them  into  the  nostril  until 
their  ends  have  passed  the  edge  of  the  vestibule.  The  pressure  is  then 
removed,  and  the  spring  separating  the  blades  holds  the  nostril  open ;  the 
handle  or  stem  of  the  instrument,  hanging  down,  need  not  be  held  or  sup- 
ported, as  the  blades  press  sufficiently  upon  the  tissues  to  retain  the  instru- 
ment in  position.  If  the  pressure  is  too  great,  however,  it  will  soon  produce 
pain,  and  the  patient  will  object  to  the  use  of  the  instrument. 

The  view  obtained  both  by  the  speculum  and  the  dilator  is  rather  limited, 
and  usually  comprises  only  the  anterior  portions  of  the  lower  and  middle 
turbinated  bones,  together  with  the  cartilaginous  portion  of  the  septum.  In 
order  to  get  a  good  view  of  the  lower  and  middle  meatus  and  of  the  floor  of 
the  nose  the  patient's  head  should  be  inclined  forward  or  backward  as  occa- 
sion requires.  The  student  should,  however,  not  be  satisfied  by  simply 
inspecting  the  parts,  but  should  aid  the  eye  by  the  sense  of  toAch,  for  path- 
ological changes  are  of  common  occurrence,  and  their  nature,  whether  soft  and 
fleshy  or  hard  and  bony,  erosions  of  the  mucous  membrane,  or  deep  ulcera- 
tions, can  often  only  be  determined  by  the  aid  of  the  probe.  In  the  same  man- 
ner can  the  permeability  of  the  meatuses  be  determined  better  than  by  inspection 
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Septometer  for  Measur- 
ing Thickness  of  Nasal 
Septum. 


only.     In  C3ses  where  it  bacomes  necessary  to  determine  whether  the  anterior 

portion  of  the  septum  is  of  normal  thicki  less,  or  whether  a  projection  seen  through 

the  speculum  is  due  to  localized  deflection,  an  instrument 

called  the  septometer  is  of  great  assistance  (Fig.  14).    This 

instrument  is  similar  to  the  one  used  by  mechanics  to 

determine  the  diameter  of  a  piece  of  wood  or  iron  being 

turned  on  the  lathe.      In   using  it   the   long  straight 

shanks  are  introduced  one   in  each  nostril,  and,  bemg 

closed  upon  the  septum,  the  rounded  points  are  gently 

moved  up  and  down  and  backward  and  forward  over 

the  bulging  portion  of  the  septum.     The  motion  of  the 

index  attached  to  the  curved  shanks  of  the  instrument 

accurately    indicates    the    relative    thickness    of   tissue 

grasped   between  the   points  in   the   nose.     By   means 

of  this  instrument  we  can  thus  ascertain  whether  we 

have  to  deal  with  a  deviation  or  a  localized  thickening 

of  the  septum ;   for  if  it  is  a  deviation  the  index  will 

move  but  slightly,  while  it  will  travel  a  considerable 

distance  when  the  points  pass  over  a  thickened  portion. 

Although  simple  in  its  details,  anterior  rhinoscopy  is 
often  made  difficult  or  altogether  prevented  by  obstacles 
which  are  mostly  due  to  malformation  of  the  parts,  such 
as  deviation  of  the  cartilaginous  portion  of  the  septum, 
exostoses  from  the  superior  maxillary  bones  reaching  into 
the  nasal  cavity,  adhesion  between  the  anterior  portion  of 
the  lower  turbinated  bone  and  the  septum,  nasal  polypi,  anterior  hypertro- 
phies of  the  mucous  membrane,  and  so  forth ;  or  they  may  be  due  to  faulty 
instruments,  as  too  much  pressure  in  the  spring  of  the  dilator ;  or,  finally, 
they  may  be  caused  by  want  of  care  in  the  handling  of  the  instruments,  as? 
when  the  septum  Ls  scratched  by  the  edge  of  the  speculum  and  hemorrhage 
ensues. 

Posterior  Rhinoscopy. — Posterior  rhinoscopy  is  much  more  difficult  than 
laryngoscopy  or  anterior  rliinoj<copy,  and  requires  more  patience  and  dexterity 
on  the  part  of  the  examiner  than  either  of  the  former,  because  but  very  few 
persons  have  control  over  the  movements  of  the  velum  palati,  and  in  most  of 
these  the  upper  portion  of  the  pharyngeal  wall  is  so  sensitive  that  the  slight- 
est touch  with  an  instrument  gives  rise  to  reflex  cough  and  to  gagging.  In 
many  cases,  however,  with  patie4ice  and  skill  the  niuso-pharyngeal  cavity  and 
the  posterior  portion  of  the  nasal  cavities  can  be  illuminated  and  inspected. 
To  do  this  the  patient  is  placed  in  the  same  position  as  for  laryngoscopy, 
except  that  the  head  is  not  inclined  backward,  and  after  the  mouth  is  opened 
as  wide  as  poasible  the  light  from  the  reflector  is  thrown  into  the  oral  cavity. 
The  tongue  is  then  depressed  with  a  tonirue  depressor.  This  instrument  in 
its  simplest  form  in  which  it  is  daily  used  by  the  practitioner  for  examining 
the  fauces  is  the  handle  of  a  spoon.  For  laryngoscopic  or  rhinoscopic  pur- 
i>ose8,  however,  the  spoon  is  not  to  be  recommended,  because  the  hand  holding 
it  must  be  on  a  level  with  the  mouth,  thus  obstructing  the  view  and  light. 
An  instrument  has  therefore  been  constructed  which  obviates  this  difficulty. 
It  consists  of  a  leaf-shaped  blade  of  silver  or  German  silver  bent  at  right 
angles  and  inserted  into  a  flat  wooden  handle.  The  lower  surface  of  the 
blade  is  slightly  concave,  and  ribbed  so  as  to  take  a  better  hold  of  the  slip- 
pery back  of  the  tongue,  and  from  the  bend  is  about  3  inches  in  length.  It 
LS  introduced  into  the  mouth  as  far  back  as  possible,  and  pressed  upon  the 
back  of  the  tongue  •while  the  hand  of  the  examiner  is  below  the  chin  of  the 
patient.  For  the  sake  of  convenience  in  carrying  the  instrument  the  blade 
has  been  so  hinged  to  the  handle  that  it  will  fold  up  against  the  latter  and  will 
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open  at  a  right  angle  with  it  (Fig.  15).  A  more  elegant  and  lighter  instru- 
ment of  the  same  description  has  lately  been  introduced  in  which  the  handle 
is  also  made  of  metal,  and,  like  the  blade,  is  hea\aly  nickel-plated,  and  which 
when  folded  can  be  carried  in  a  pocket-case.  Soon,  however,  the  metal  tongue 
depressor  becomes  tarnished  by  the  secretions  of  the  mouth  or  by  the  sub- 
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Folding  Tongue  Depressor.  Cohen's  Tongue  Depressor. 

stances  used  for  applications  to  the  throat,  and  then  presents  an  appearance 
disgusting  to  many  patients,  who  will  not  on  that  account  submit  to  its  use. 
For  the  sake  of  greater  cleanliness,  J.  Solis  Cohen  devised  a  tongue  depressor 
made  of  hard  rubber,  which  is  known  as  Cohen's  tongue  depressor  (Fig.  16). 
It  consists  of  a  piece  of  ebonite  bent  upon  itself,  either  end  being  a  little  over 
8  inches  long.  The  bend  being  more  than  at  right  angles,  the  hand  holding 
the  instrument  rests  underneath  the  chin  of  the  patient ;  but  if  a  different 
curve  be  desired  for  any  particular  case  it  can  easily  be  obtained  by  placing 
the  instrument  for  a  little  while  in  hot  water.  When  soft  it  can  be  bent  into 
any  shape,  which  it  will  retain  when  cooled  by  immersion  in  cold  water. 
Great  care  should  be  exercised  not  to  carry  the  blade  of  the  instrument  too 
far  back,  as  then  gagging  will  at  once  set  in.  In  cases  where  the  tongue  resists 
the  pressure  of  the  tongue  depressor,  it  is  better  to  exert  but  a  gentle  pressure 
upon  the  back  of  the  organ,  under  which  it  will  slowly  recede,  than  to  try  to 
subdue  it  by  force,  for  in  the  latter  case  it  will  unavoidably  slip  from  under 
the  blade  of  the  instrument,  and  the  desired  space  in  the  fauces  is  not 
obtained.  With  children  the  writer  has  found  the  fore  finger  of  the  left 
hand  to  be  the  best  means  of  depressing  the  tongue,  for  the  little  patients  as 
a  rule  have  a  horror  of  the  formidable-looking  instrument. 

After  the  ton^e  has  subsided  into  the  floor  of  the  mouth  a  small  laryn- 
goscopic  mirror  is  introduced  into  the  pharyngeal  space  behind  the  velum 
palati,  with  the  reflecting  surface  upward,  and  is  held  there  without  touch- 
ing the  wall  of  the  pharynx.  The  handle  of  the  mirror,  as  in  laryngoscopy, 
is  brought  into  the  angle  of  the  mouth,  so  as  to  be  out  of  the  line  of  vision. 
As  is  usually  the  ciise,  the  velum  palati  at  the  approach  of  the  mirror  will 
rise  and  apply  itself  to  the  posterior  wall  of  the  pharynx,  when  of  course  the 
naso-pharyngeal  space,  being  shut  off*,  cannot  be  illuminated.  Under  these 
circumstances  the  velum  must  be  made  to  hang  down  as  in  the  act  of  nasal 
respiration,  which  is  most  easily  accomplished  by  telling  the  patient  to  breathe 
through  his  nose.  It  is  of  course  impossible  to  do  so  when  the  mouth  is  open, 
but  tlie  patient,  not  being  cognizant  of  the  fact,  will  make  the  attempt,  and 
the  palate  will  come  down,  permitting  illumination  and  inspection  of  the 
naso-pharyngeal  space  and  the  posterior  nares.     In  those  cases  in  which  this 
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expedient  fails  it  becomes  necessary  to  forcibly  pull  down  the  velum  by 
means  of  a  blunt  hook  made  by  bending  a  silver  laryngeal  probe,  or  to 
tie  it  down  by  passing  small  elastic  bands  through  the  anterior  nares  and 
bringing  the  ends  through  the  mouth  and  tying  them  over  the  upper  lip. 
The  smallest  black  rubber  tubing  is  admirably  suited  for  this  purpose,  as 
it  can  be  introduced  without  an  instrument.  When  the  palate  is  pulled 
down  with  the  palate  hook,  or  when  operations  in  the  naso-pharyngeal 
space  are  to  be  performed,  the  patient  must  hold  the  tongue  depressor 
himself,  so  as  to  leave  the  other  hand  of  the  operator  free.  Few  persons 
can  do  this,  however,  satisfactorily,  and  it  will  be  found  more  convenient 
to  use  Jarvis's  tongue  depressor  and  rhinoscope,  as  modified  by  the  writer 
(Fig.  17).  The  instrument  consists  of  a  stout  wire,  which,  after  having 
been  forked  or  divided  at  some  distance  from  its  insertion  into  the  handle, 
forms  the  loop  for  the  tongue  depressor.  The  two  branches  then  cross  each 
other,  and  are  bent  to  form  another  loop  at  an  angle  to  the  larger  one.  The 
ends  of  the  wire  are  somewhat  flattened  and  press  against  each  other,  thus 
closing  the  smaller  loop  and  forming  a  sort  of  pincette,  which  can  be  opened 
by  pressing  the  sides  of  the  larger  loop  toward  each  other.  The  ends  of  the 
pincette  are  perforated  by  a  small  hole,  which  receives  a  pin  attached  at  right 

Fig.  17. 


Jarvis's  RhiDOsoopic  Mirror  and  Tongue  Dcpr^sor. 


angles  to  the  short  shaft  of  a  small  mirror,  thus  forming  a  hinge,  so  that  the 
mirror  can  be  placed  at  any  desired  angle  with  the  handle  or  stem.  The 
spring  of  the  pincette  cannot  be  made  strong  enough  to  prevent  a  change  of 
the  angle  of  the  mirror  by  coming  in  contact  with  the  pliaryngeal  wall,  and 
therefore  a  ratchet  was  placed  at  the  shaft  of  the  mirror  where  it  liinged  to 
the  end  of  the  pihcette,  and  a  small  steel  spring,  coming  from  one  of  the 
branches  of  the  wire  where  they  cross  each  other  to  form  the  small  loop,  by 
en^ging  in  the  teeth  of  the  ratchet  holds  the  mirror  at  the  angle  given  to  it 
before  introducing.  The  large  loop  acts  as  a  tongue  depressor,  so  that  with 
this  admirable  instrument  the  examination  of  the  post-nasal  cavity  can  be 
made  with  one  hand,  leaving  the  other  free  for  the  manipulation  of  other 
instruments.  In  order  to  be  able  to  exert  more  pressure  upon  the  tongue 
and  to  bring  the  hand  out  of  the  line  of  vision,  the  handle  may  be  attached 
to  the  stem  at  an  angle  like  the  one  in  the  folding  tongue  depressor.  Except 
in  cases  of  cleft  palate  the  njiso-pharyngcal  cavity  cannot  be  illuminated  in 
it?  whole  extent,  and  must  be  studied  in  parts,  which  when  placed  together  in 
the  mind  of  the  examiner  form  the  rhinoscopic  image,  a  slightly  diagram- 
matic drawing  of  which  is  seen  in  Fig.  18. 

The  Rhinoscopic  Image. — In  the  middle  of  the  drawing  we  see  a  tri- 
angular plate  with  its  apex  downward ;  this  is  the  posterior  margin  of  the 
vomer  or  nasal  septum.  On  either  side  we  notice  curtain-like  folds  projecting 
against  the  septum ;  these  are  the  posterior  aspects  of  the  turbinated  bones. 
On  either  side  of  these  and  on  the  margin  of  the  drawing  we  notice  pointed 
elevations  projecting  toward  the  interior  of  the  cavity,  with  a  crater-like 
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depression  on  their  apices ;  these  are  the  lateral  pharyngeal  walls  with  the 
orifices  of  the  Eustachian  tubes.  Above  we  see  the  vault  of  the  pharynx, 
and  below  the  posterior  surface  of  the  velum  palati  with  the  uvula. 

Another  method  of  examining  the  laryngeal  and  naso-pharyngeal  cavities, 
which  is  especially  valuable  in  cases  wnere  neoplasms  or  impacted  foreign 
bodies  hide  the  parts  forming  the  laryngoscopic  and  rhinoscopic  images,  is 
by  means  of  digital  palpation.    Even  where  no  obstruction  is  present  the 

Fig.  18. 


Rhtvosoopic  Image. 
1.  Vomer  or  nasal  septum.    2.  Floor  of  nose.    8.  Superior  meatus.    4.  Middle  meatus.    5.  Superior  tur- 
binated bone.     6.  Middle  turbinated  bone.     7.  Inferior  turbinated  l)one.    8.  Pharyngeal  orifice  of 
Eustachian  tube.     9.  Upper  portion  of  KosenmQIIer's  groove.    11.  Glandular  tissue  at  the  auterlor 
portion  of  vault  of  pharynx.    12.  Posterior  surface  of  velum. 

beginner  will  do  well  to  resort  to  this  method  in  all  cases,  for  he  will  thus  be- 
come better  acquainted  with  the  topography  of  the  parts  than  by  inspection 
only.  The  procedure  is  not  as  difficult  nor  as  disagreeable  to  the  patient  as 
might  be  imagined,  and  needs  but  little  description. 

When  the  laryngeal  cavity  is  to  be  examined  by  palpation,  the  head  of  the 
patient  is  thrown  back,  and  steadied  in  that  position  by  the  left  hand  of  the 
examiner  while  he  introduces  the  index  finger  of  the  right  hand  into  the 
mouth  and  slides  it  along  the  back  of  the  tongue  until  the  tip  comes  in  contact 
with  the  upper  margin  of  the  epiglottis.  Passing  downward  along  its  lateral 
margin  on  either  side,  the  ary-epiglottic  folds  and  the  tips  of  the  arytenoid 
cartilages  can  be  felt,  and  likewise  the  upper  surfaces  of  the  ventricular 
bands.  The  vocal  cords  are,  as  a  rule,  too  low  down  to  be  reached  by  the 
tip  of  the  finger.  An  examination  of  this  kind  should  of  course  be  made 
quickly  while  the  patient  is  holding  his  breath,  so  as  not  to  obstruct  respira- 
tion too  long,  whicli  in  cases  of  narrowed  glottis  by  neoplasms  might  give  rise 
to  serious  results.  When  the  naso-pharyngeal  space  is  to  be  explored  by  the 
finger,  the  patient's  head  is  bent  forward,  and  the  index  finger  is  gently 
pushed  upward  between  the  velum  and  the  pharvngeal  wall.  When  this  is 
accomplished,  the  velum  is  drawn  forward  and  the  finger  pushed  along  its 
postenor  aspect  until  the  different  portions  forming  the  minoscopic  image  are 
reached  and  explored  by  the  sense  of  touch. 
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Ooryza. 

CoRYZA  is  an  acute  inflammation  of  the  mucous  membrane  of  the  nasal 
chambers.  The  disease  is  ordinarily  idiopathic,  but  may  be  produced  by 
irritative  vapors,  pollen,  or  dust.  In  the  idiopathic  form  the  symptoms  of 
coryjMi  are  often  preceded  by  malaise,  with  chilly  sensations,  and  in  severe 
attacks  with  headache.  The  attack  itself  is  divided  into  two  stages :  that  of 
determination  or  congestion,  and  that  of  exudation.  In  the  first  stage  the 
excessive  quantity  of  blood  flowing  into  the  arterio-venous  network  and  the 
capillaries  of  the  nasal  mucous  membrane  distend  them  and  obstruct  the 
nasal  chambers. 

The  symptoms  are  referable  either  to  such  obstruction  of  nasal  respiration — 
in  which  group  are  included  oral  respiration,  sensations  of  distension,  and 
throbbing  in  the  nose — or  to  reflexes,  such  as  frontal  headache,  attacks  of 
sneezing,  and  dull  aching  pain  in  the  teeth. 

The  first  stage  lasts  for  a  period  varying  from  a  few  hours  to  several  days, 
and  is  followed  by  the  stage  of  exudation.  This  is  characterized  by  a  fVee 
watery  or  mucoid  discharge  from  the  nasal  chambers,  and  by  the  cessation  of 
the  symptoms  due  directly  or  indirectly  to  pressure  of  the  layers  of  swollen 
mucous  membrane  against  each  other.  The  discharge  at  first  is  watery,  and 
is  doubtless  composed  of  transuded  liquor  sanguinis.  It  is  followed  by  a 
mucoid  fluid,  which  in  severe  or  neglected  cases  may  assume  a  purulent 
character.  In  many  instances,  even  in  mild  cases,  the  discharge  becomes 
muco-purulent  toward  recovery.  The  second  stage  is  associated  in  children 
and  adults  of  delicate  constitution  with  excoriations  of  the  nostrils. 

Suppuration  may  take  place  in  nurslings  and  in  old  people.  It  would 
appear  that  in  coryza,  as  it  exists  in  the  northern  countries  of  Europe,  the 
beginning  of  the  second  stage  is  apt  to  be  marked  by  free  suppuration. 

Acute  coryza  may  involve  the  sinuses  of  the  face,  particularly  the  maxil- 
lary sinus.  The  involvement  of  the  frontal  and  sphenoidal  sinuses,  while 
jK)ssible,  is  infrequent.  Pharyngitis,  laryngitis,  and  occasionally  acute  aural 
catarrh,  often  coexist  with  the  disease. 

The  symptoms  of  cor}'za  are  so  distinctive  that  the  diagnosis  is  easily 
made,  fiut  since  any  obstructive  or  catarrhal  state  of  the  nose  is  described 
by  patients  as  a  cold  in  the  head,  it  is  necessary  for  the  medical  attendant  to 
distinguish  the  various  diseases  so  denominated.  Acute  coryza  may  be  con- 
founded with  angiose  hypertrophy ;  with  the  obstruction  to  ntusal  respiration 
due  to  deflection  of  the  nasal  septum  or  to  an  inflamed  soft  polypus ;  with 
catarrhal  irritation  affecting  surfaces  which  are  already  enlarged  by  hyper- 
plasia or  which  are  undergoing  atrophy ;  or  with  the  effects  of  operative 
mterference  in  the  nose. 

In  angiose  hypertrophy  the  swollen  membranes  will  contract  under  a  mild 
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current  of  electricity  or  by  change  in  the  position  of  the  body.  Both  chambers 
are  rarely  involved  at  the  same  time.  Reflexes  are  of  infrequent  occurrence. 
Obstruction  to  nasal  respiration  due  to  a  deflected  septum  arises  from  causes 
which  are  insignificant  and  do  not  aflTect  the  constitution.  The  genuine 
influenzal  or  catarrhal  element  is  absent.  In  an  inflamed  soft  nasal  polypus 
an  attempt  at  inspiration  will,  as  a  rule,  detect  the  presence  of  the  growth. 
In  diffuse  multiple  polypi  the  case  is  different.  Many  persons  who  are  reputed 
to  take  cold  readily,  or  who  may  be  said  never  to  be  free  from  cold,  are  really 
sufferers  from  neglected  polypi.  Persons  suffering  from  atrophic  catarrh  always 
speak  of  an  exacerbation  of  their  symptoms  as  a  fresh  cold,  and  describe  tne 
disease  itself  as  a  cold.  The  sense  of  fulness,  the  throbbing,  the  heat,  and  the 
characteristic  discharge  of  coryza  are  absent.  A  fresh  cold  in  atrophic  catarrh 
is  an  attack  of  inflammation  (often  catarrhal  in  character,  it  is  true)  which 
aflTects  the  involved  surfaces,  but  is  attended  with  an  increase  of  plastic  exu- 
dation and  accompanying  fetor. 

It  is  a  co'himon  occurrence  for  patients  who  have  had  a  cautery  application 
made  or  a  polypus  removed  to  return  after  a  few  days*  absence  with  the 
report  that  they  have  contracted  a  cold.  While  the  condition  may  be  an 
attack  of  acute  coryza,  the  chances  are  in  favor  of  the  symptoms  being  excited 
by  the  manipulation  or  the  reaction  from  the  operation.  The  symptoms  are 
mild  in  character. 

Treatment. — The  treatment  of  coryza  is  both  local  and  constitutional. 
The  local  treatment  consists  in  applications  of  agents  which  tend  to  constrict 
the  vessels  of  the  nasal  mucous  membrane.  In  the  first  rank  of  such  agents 
may  be  named  cocaine,  which  in  a  2  per  cent,  or  a  4  per  cent,  solution  will 
often  give  notable  relief  by  overcoming  the  sense  of  obstruction.  Individuals 
will  be  found  in  whom  the  eflTect  is  of  short  duration,  and  in  some  persons  I 
found  the  medicine  to  have  no  effect  whatever.  In  more  favorable  subjects 
the  relief  will  be  acknowledged  for  a  period  varying  from  four  to  six  hours. 
Next  in  rank  may  be  named  a  current  of  constant  electricity  (say  from  six 
to  ten  cells)  passed  through  the  cheeks.  Should  neither  of  the  above-named 
agents  be  available,  inhalations  of  iodine  vapor,  a  few  drops  of  chloroform 
rubbed  upon  the  palms  and  inhaled,  or  the  inhalation  of  the  spirits  of  ammo- 
nia may  l)e  recommended.  Toward  the  later  stages  of  the  disease  detergents 
and  mild  astringents  are  well  borne.  The  constitutional  treatment  includes 
the  administration  of  diaphoretics  and  minute  doses  of  opium,  especially  in 
the  early  stages  of  the  disease.  Coryza  is  commonly  self-limited,  and  by  far 
the  larger  number  of  cases  do  not  come  under  the  care  of  the  i)hysician. 


Chronic  Nasal  Catarrh. 

Chronic  nasal  catarrh  embraces  those  more  or  less  persistent  affections  of 
the  nasal  chambers  whose  sjmptoms  resemble  those  of  acute  coryza.  The 
term  catarrh  is  inexact.  It  is  used  to  include  several  diseases  associated  by 
a  single  characteristic — namely,  the  existence  of  an  increased  amount  of 
mucous  secretion  upon  the  affected  membranes. 

In  order  to  understand  the  varieties  of  nasal  catarrh,  it  is  necessary  to  have 
clear  conceptions  of  the  uses  of  the  nasal  chambers.  The  normal  performance 
of  the  function  of  respiration  demands  that  when  the  mouth  is  closed  the  cur- 
rents of  air  should  pass  through  the  nose.  These  currents,  however,  do  not 
sweep  over  the  entire  nasal  surfaces,  but  are  confined  to  those  portions  wliich 
answer  to  the  inferior  meatus  and  the  space  bounded  within  by  the  septum, 
without  by  the  median  surface  of  the  inferior  turbinated  bone,  and  above  by 
the  under  surface  of  the  middle  turbinated  bone.  In  the  lower  mammals 
this  space  is  separated  posteriorly  by  a  transverse  bony  lamina  which  effect- 
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ively  excludes  the  upper  portion  of  the  nasal  chambers  from  the  tract  just 
named.  Anteriorly,  at  the  termination  of  the  inferior  meatus  and  the  middle 
turbinated  bone,  the  tract  is  in  freer  communication  with  the  upper  spaces. 
The  passage  thus  briefly  defined  may  be  called  the  respiratory  tract,  and 
when  it  remains  patulous  no  serious  interference  with  nasal  respiration  can 
occur.  » 

The  transverse  diameters  of  the  tract  are  subject  to  frequent  changes,  owing 
to  the  erectile  character  of  the  mucous  membrane  in  its  walls.  But  as  long 
as  the  surfaces  do  not  touch  one  another  obstruction  cannot  exist.  The 
passage,  even  when  narrowed  to  a  chink  or  line  intervening  between  the 
median  and  lateral  walls  of  the  tract  or  between  the  floor  and  the  roof  of  the 
inferior  meatus,  is  sufficient  evidence  that  there  is  room  for  the  transit  of  the 
currents  of  air.  The  membranes  themselves  are  subject  to  changes  in  form 
which  are  dependent  upon  the  degree  of  development  of  their  erectile  tissue. 
There  is  doubtless  a  disposition  on  the  part  of  the  erectile  tissue  to  grow  in 
the  direction  of  the  least  resistance,  and  thus  to  occupy,  by  a  process  of  com- 
pensative hypertrophy,  the  spaces  left  as  the  result  of  variations  or  defects  in 
development  in  the  bones  composing  the  framework  of  the  nasal  chambers. 
The  greater  development  of  the  erectile  tissue  may  in  this  way  be  found  on 
the  side  answering  to  the  larger  respiratory  tract,  which  may  therefore  be 
more  apt  to  suffer  from  changes  in  the  conditions  of  nasal  breathing  than 
the  chamber  having  the  smaller  tract.  The  erectile  tissue  acts  as  a  monitor  to 
the  throat  and  lungs  by  presenting  warm  surfaces  over  which  the  air  passes, 
thereby  having  the  temperature  raised  before  it  enters  the  throat  and  lungs. 
Tt  also  acts  by  occluding  the  chamber,  and  thus  aids  in  shutting  out  irritant 
vapors  and  dust.  The  lower  animals  possess  a  higher  degree  of  development 
of  the  tissue  at  the  point  where  the  adducted  ala  presses  against  the  septum. 
This  point  answers  to  the  position  of  the  organ  of  Jacobson.  With  man,  the 
locality  of  the  adduction  corresponds  to  the  junction  of  the  premaxillary  with 
the  maxillary  portion  of  the  nasal  chambers,  and  is  often  the  seat  of  a  deli- 
cate band  of  mucus  extending  across  from  the  inferior  turbinated  bone  to  the 
septum. 

That  portion  of  the  nasal  chamber  above  the  respiratory  tract  may  be  called 
the  olfactory  tract.  It  does  not  appear  to  be  involved  in  the  diseases  under 
consideration,  or,  if  it  is,  no  clinical  signs  or  symptoms  are  presented  with 
which  the  author  is  acquainted.  It  will  therefore  receive  no  attention  in  this 
article. 

For  convenience  the  varieties  of  chronic  catarrh  may  be  classified  as  follows  • 
Fiiis<T  Variitty — that  dependent  on  defective  nasal  respiration. 
This  variety  is  caused  by — 

(a)  Os-^eous  obstruction  in  the  nasal  chamber. 

{b)  Membranous  obstruction  in  the  nasal  chambers  from  compensatory 

hypertrophy  of  the  erectile  tissue,  alone  or  with  hyperphusia. 
(c)  Obstruction  arising  from  hypertrophy  of  the  adenoid  tissue  in  the 

pliaryngeal  vault. 
((f)  Contracture  of  the  levator  palati  muscles. 
Secon'd  Variety — that  dependent  on  structural  changes  in  the  compo- 
nent parts  of  the  nasal  chamber. 
This  variety  is  associated  with — 

(a)  Chronic  inflammation  of  the  tiasal  mucous  membrane  without  hyper- 
trophy of  the  erectile  tissue. 
(h)  Atrophy  of  the  turbinals  and  their  associated  mucous  membrane. 
(c)  Necrosis  of  the  bones  which  enter  into  the  framework  of  the  nasal 
chambers. 
FiR-ST  Variety. — Defects  in  nasal  respiration  induce  hypera}niia,  disten- 
sion of  the  erectile  tissue,  hyperplasia  of  the  mucous  membrane,  and  inevita- 
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ble  distress  in  the  nose.  A  sense  of  ftilness  across  the  bridge  of  the  nose  and 
at  its  sides  is  complained  of.     Frontal  headache  may  be  present. 

(a,  b)  When  the  septum  is  deflected  and  the  left  nasal  chamber  is  narrowed, 
the  labor  of  sustaining  nasal  respiration  is  thrown  on  the  right  side.  This 
arrangement  invites  a  flow  of  blood  to  the  already  large  turbinals,  and  creates 
obstruction  which  is  frequently  referred  to  the  right  side,  although  both  are 
alike  affected.  Thus,  subjects  in  which  the  initial  obstacle  is  osseous  complain 
of  distress  caused  by  cavernous-tissue  hypertrophy  of  the  lining  membrane  of 
the  opposite  side.     This  represents  a  very  common  class  of  cases. 

When  the  septum  is  not  deflected,  but  projections  from  it  impede  the  cur- 
rent of  air,  there  may  be  either  unilateral  or  bilateral  obstruction,  dependent 
upon  the  shape  of  the  septum  itself.  Hypertrophy  of  the  cavernous  layer  of 
the  mucous  membrane  usually  coexists.  These  cases  are  numerous,  but  less 
common  than  those  last  described. 

Infrequently,  cases  are  seen  wliere  the  distress  is  occasioned  by  defects  of 
the  osseous  structures  not  accompanied  by  cavernous  hypertrophy. 

Treatment  of  the  above  disoraers  consists  in  restoring  nasal  respiration  by 
removing  obstructions,  whether  they  be  osseous  or  membranous.  The  septal 
projections  may  be  drilled  or  filed  away,  or,  il*  marked  deflection  of  the  ante- 
rior portion  be  present  dependent  upon  a  malposition  of  the  triangular  carti- 
lage, an  operation  simple  iu  character  may  be  performed  for  its  correction. 
This  consists  in  severing  the  connection  of  the  lower  margin  of  the  cartilage 
with  the  maxilla  and  slipping  the  partially  free  cartilage  to  a  new  position. 
The  details  attendant  upon  the  operation  need  not  be  here  given.  The  reduc- 
tion of  the  hypertrophied  membranes  can  be  best  accomplished  by  cauteriza- 
tion. The  most  efficient  method  is  by  means  of  the  electric  cauterj'.  The 
electrode  used  should  be  flexible  and  of  small  size.  The  points  which  most 
frequently  require  cauterization  are  the  premaxillarv  portion  of  the  inferior 
turbinated  bone,  the  under  surface  of  the  same,  and  the  septum  at  the  max- 
illary spur.  Rarely  the  inferior  surface  of  the  inferior  turbinated  bone  at  the 
palatal  region  requires  attention.  The  applications  are  best  made  over  small 
surfaces  at  a  time,  and  should  be  repeated  at  intervals  of  from  two  to  three 
days  until  all  suspected  points  have  been  at  least  once  cauterized.  Not  infre- 
quently, the  effect  of  the  cauterization  at  one  spot  will  cause  constriction  to 
take  place  in  the  vessels  of  the  entire  mucous  surface,  so  that  while  this  con- 
dition lasts  it  is  impossible  to  tell  what  additional  points  of  the  membranous 
obstruction  demand  removal.  At  the  following  visit,  however,  the  vessels 
have  become  relaxed,  the  membranes  are  again  turgescent,  and  if  obstruction 
now  occurs  it  can  easily  be  detected. 

The  galvano-cautery  can  only  be  used  in  the  nasal  chamber  in  patients  who 
are  earnestly  seeking  relief  and  are  willing  to  assist  the  physician  in  all  his 
efforts.  With  the  tractable,  intelligent  suoject  it  can  with  proper  care  be 
limited  exactly  to  the  spot  intended.  It  is  scarcelv  necessary  to  observe  that 
any  erratic  or  unexpected  motion  of  the  head  will  sear  unaffected  and  sensi- 
tive surfaces.  The  interior  of  the  vestibule  is  perhap  the  most  sensitive  of 
these,  and  should  alwaj^s  be  protected  by  the  use  of  the  nasal  si>eculum.  No 
additional  protection  is  needed,  though  in  the  judgment  of  others,  among 
whom  may  be  mentioned  E.  Shurly  of  Detroit,  Michigan,  an  ivory  shield 
pa.ssed  in  the  nose  parallel  to  the  electrode  is  a  necessary  safeguard. 

The  pain  of  the  application  is  generally  slight,  and  can  be  in  part  an- 
nulled by  a  previous  application  of  a  4  per  cent,  solution  of  cocaine.  Some 
annoyance  is  acknowledged  on  the  following  day  from  the  pressure  of  the  eschar. 
Traumatic  congestion  of  the  entire  mucous  surface  of  the  corresponding  cham- 
ber is  at  the  same  time  detected,  and  is  usually  sufficiently  decided  to  produce 
some  of  the  effects  of  acute  coryza.  This  condition  will  spontaneously  ter- 
minate in  from  thirty-six  to  forty-eight  hours.     The  most  annoying  features 
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following  an  application  of  the  galvano-cautery  which  has  been  too  freely  made 
do  not  belong  to  the  group  just  indicated,  but  rather  to  reflex  disturbances. 
Pains  are  occasionally  excited  in  the  teeth,  in  the  temple,  eye,  nape  of  the  neck, 
and  the  middle  ear.  On  one  occasion  in  the  writer's  experience  a  unilateral 
reflex  excitation  of  the  entire  opposite  side  of  the  body  occurred,  and  a  prickling 
sensation,  followed  by  numbness,  ensued,  which  lasted  for  twenty-four  hours. 
Very  rarely  a  congestion  of  the  pharynx,  of  the  larynx,  and  the  larger 
bronchial  tubas  ensues,  which  can  scarcely  be  directly  attributable  to  the 
application,  yet  it  has  followed  in  a  sufficient  number  of  cases  to  lead  me  to 
believe  that  the  two  are  in  some  remote  way  associated.  Perhaps  such  a  con- 
dition is  analogous  to  the  slight  irritation  of  the  respiratory  tract  following 
excision  of  the  tonsil.  Careful  use  of  the  galvano-cautery  will  obviate  the 
conditions  above  described.  They  are  important  to  remember  as  serving  as 
limitations  to  the  use  of  this  valuable  agent. 

(c)  It  will  be  seen  that  osseous  obstruction  in  the  nasal  chamber  and  hyper- 
trophy of  the  cavernous  nasal  tissue  often  coexist.  More  rarely,  a  third  ele- 
ment occurs  as  a  complication,  or  it  may  be  found  independently  of  all  other 
morbid  processes.  I  allude  to  the  presence  of  hypertrophy  of  the  adenoid 
tissue  in  the  pharyngeal  vault.  When  this  tissue  is  only  moderately  devel- 
oped, it  need  not,  and  does  not,  interfere  with  nasal  respiration ;  but  when  it 
projects  downward  to  such  a  degree  as  to  lie  within  the  axis  of  the  lower  por- 
tion of  the  posterior  nares,  it  produces  the  same  eflect  upon  nasal  breathing 
as  though  obstruction  existed  within  the  chamber.  The  growths  can  be 
easily  detected,  as  a  rule,  from  behind  by  the  aid  of  the  rhinal  mirror,  but  it 
should  not  be  forgotten  that  they  also  can  be  seen  from  in  front,  provided  the 
chamber  is  free  from  obstruction  along  the  respiratory  tract.  In  some  indi- 
viduals the  ribbed  or  lobate  structure  of  the  mass  can  be  discerned,  but  more 
often  its  presence  is  revealed  by  the  minute  points  of  light  reflected  from  the 
lobules.  If  it  be  a  matter  of  doubt  whether  these  points  of  reflection  are 
within  the  nasal  chamber  or  beyond  it  in  the  pharyngeal  vault,  the  patient 
may  be  requested  to  swallow,  or  to  pronounce  the  letter  e;  when,  if  the  point 
of  reflection  is  within  the  na^al  chamber,  it  will  not  change  its  position,  but 
if  it  be  within  the  naso-pharynx,  it  will  be  moved  slightly  from  side  to  side, 
or  it  may  for  a  moment  disappear. 

The  symptoms  of  nasal  ciitarrh  which  are  provoked  by  the  presence  of  such 
a  growth  can  be  alone  successfully  treated  by  the  removal  of  the  offending  mass. 
In  young  individuals — say,  from  twelve  to  eighteen  or  twenty  years  of  age — 
the  finger  inserted  into  the  naso-pharynx  from  behind  can  often  break  down 
the  growth.  Slight  hemorrhage  follows  this  procedure,  and  the  tags  of  imper- 
fectly-destroyed tissue  can  be  subsequently  treated  by  caustics  and  powerful 
astringents.  In  the  event  of  the  patient  proving  intractable,  the  growth 
may  be  reached  from  in  front  through  the  nasal  chamber,  and  the  galvano- 
cautery  can  be  used  by  passing  the  electrode  backward  through  the  nostril 
until  it  meets  with  resistance,  which  is  invariably  at  the  pharyngeal  vault. 
Should  this  method  of  treatment  not  be  permitted  by  an  undisciplined  or  ner- 
vous person,  the  prolonp^ed  use  of  a  glycerole  of  iodine  may  gradually  reduce 
them  in  size ;  but  no  definite  result  can  be  promised  from  such  treatment. 

((/)  Very  rarely,  through  inordinate  elevation  of  the  soft  palate  owing  to 
over-action  of  the  levator  palati  muscles,  the  passage  of  communication 
between  the  naso-pharynx  and  the  oro-pharynx  is  inadequate.  Consequently, 
the  nasal  chamber  is  imperfectly  ventilated,  and  its  secretions,  not  flowing 
backward .  or  being  displaced  to  the  normal  extent,  become  semi-inspissated, 
and  create  obstruction  by  lodging  in  the  respiratory  tract,  either  in  the  pre- 
maxillary  or  palatal  portions.  To  successfully  combat  this  condition  it  is 
evident  that  no  local  treatment  is  demanded,  either  in  the  nose  or  the  naso- 
pharynx, other  than  to  increase  the  tonicity  of  the  pharyngeal  and  palatal 
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niuscles.  Very  frequently  in  such  cases  there  is  a  symmetrical  atony  in  the 
muscles  last  named,  which  demands  the  internal  use  of  strychnia  and  iron  and 
the  application  of  galvanism. 

Prognosis. — When  nasal  catarrh  has  proved  to  be  dependent  on  defec- 
tive respiration,  the  removal  of  the  causes  entering  into  this  condition  may 
with  reason  be  expected  to  effect  recovery.  The  prognosis,  therefore,  is 
favorable.  In  young  persons,  in  whom  reparative  power  is  present  in  the 
highest  degree,  and  in  whom  a  secondary  hypertrophy  of  the  cavernous 
tissues  is  least  developed,  a  prompt  cure  may  be  obtained  by  removal  of  the 
osseous  or  other  forms  of  obstruction.  In  adults,  however,  the  prognosis  is 
less  favorable,  especially  with  those  who  have  approached  or  passed  middle 
life,  and  who  have  contracted  vicious  habits  of  breathing,  which  arc  likely 
to  persist  even  after  the  removal  of  their  causes.  It  is  also  tenable  that  in 
such  subjects  the  mucous  lining  of  the  cranio-facial  sinuses  has  become 
involved.  Should  anosmia  persist  after  the  capacity  of  the  chambers  has 
been  augmented — in  a  word,  should  this  condition  not  be  dependent  upon 
obstruction,  but  upon  changes  in  the  olfactory  surfaces — the  prognosis  is 
less  favorable  than  in  any  of  the  cases  of  the  above-named  group. 

Treatment  will,  however,  always  secure  amelioration  of  the  symptoms,  and 
few  cases  occur  which  cannot  be  greatly  improved.  The  general  health  is 
invariably  benefited.  Should  a  tendency  to  asthma  exist,  it  is  apt  to  disap- 
pear, the  complexion  clears,  and  in  adolescence  the  rate  of  general  develop- 
ment is  accelerated. 

Second  Variety. — The  group  of  nasal  diseases  included  under  this  head 
is  not  a  natural  one,  since  it  embraces  disorders  characterized  by  a  negative 
feature — viz.  absence  of  obstruction  to  nasal  respiration.  Nevertheless,  it  is 
convenient  to  consider  under  a  single  head  a  number  of  relatively  infrequent 
disorders  in  which  there  is  invariably  an  underlying  constitutional  cause. 
Subjects  of  disorders  herein  embraced  are  not  merely  sufferers  from  insuf- 
ficient oxygenation  of  the  tissues,  but  have  impaired  general  vitality  or  pos- 
sess a  decided  constitutional  taint,  whether  specific  or  otherwise,  l^he  nasal 
condition  is  simply  the  most  prominent  of  the  local  manifestations. 

Three  distinct  disorders  are  herein  named :  first,  chronic  inflammation  of 
the  nasal  mucous  membrane;  second,  atrophy  of  the  turbinals  and  their  asso-. 
ciated  mucous  membrane ;  third,  necrosis  of  the  bones  entering  into  the  frame- 
work of  the  nasal  chambers. 

(a)  Inflammatory  thickening  is  a  rare  affection.  It  is  more  frequent  in 
males  than  in  females,  and  in  persons  of  a  sedentary  occupation  than  in  those 
who  are  actively  employed.  Those  subject  to  it  are  apt  to  have  light-blue  or 
gray  eyes  and  auburn  or  sandy  hair.  On  examination,  the  chambers  may  be 
found  free  from  peculiarities  of  bony  structure,  capacious,  and  without  hyper- 
trophy of  the  cavernous  tissues,  yet  the  membranes  be  of  a  deep-red  color 
and  of  cushiony  consistence,  yield  bright  reflexes,  and  the  shank  of  the 
instrument  introduced  into  the  nose  is  mirrored  upon  them.  The  most  con- 
spicuous alteration  is  not  seen  on  the  turbinals,  but  on  the  septum.  The 
parts  are  very  vascular,  and  the  most  moderate  manipulation  will  often  end 
in  free  capillary  oozing.  The  discharge,  though  moderate  in  quantity,  is 
inclined  to  be  purulent,  and  resembles  semi-coagulated  albumen.  Quite 
frequently,  in  the  examination  of  a  neglected  case,  minute  flecks  of  this 
modified  secretion  are  seen  scattered  over  the  septum  and  the  inferior  tur- 
binated bone.  Rarely,  the  discharge  is  maintained  by  the  presence  of  a 
morbid  growth  or  inflammatory  products,  either  in  the  nasal  chamber  or  a 
chamber  accessory  to  it.  The  discharge  then  appears  to  consist  of  pure  pus 
mixed  with  the  normal  secretion  of  the  nose,  and,  thus  rendered  viscid  and 
tenacious,  it  excites  by  its  presence  a  condition  of  the  lining  mucous  surface 
quite  similar  to  that  above  described. 
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Under  excitement,  as  after  an  attack  of  coryza,  the  discliarge  becomes 
more  serous  in  character,  and  is  occasionally  oi  a  chocolate  color  from  its 
admixture  with  blood.  It  is  without  odor.  There  is  no  obstruction  to  res- 
piration except  during  sleep,  when,  in  aggravated  cases,  mouth-breathing  may 
be  established.  Thus,  the  patient  will  often  complain  of  an  obstruction  which 
b  never  presei^  at  the  time  of  the  examination.  He  ^rther  complains  of  a 
sense  of  dryness  in  the  nose,  with  some  pharyngeal  irritation.  The  palato- 
pharvngeal  and  palato-glossal  muscles  are  weak  and  often  asymmetrical ;  the 
tonsils  are  small,  but  the  adenoid  tissues  are  generally  unafiected.  In  a  dry 
atmosphere,  especially  if  it  be  loaded  with  irritating  particles,  the  pharyngeal 
irritation  is  increased — a  complication  which  is  probably  due  to  the  inspired 
air  passing  too  rapidly  through  the  capacious  and  imi^erfectly-guarded  nasal 
chambers  and  throat.  Although  I  have  carefully  searched  for  all  indications 
of  aural  complications,  especially  for  the  symptoms  of  progressive  dry  catarrh, 
I  have  never  detected  them  but  in  a  single  instance. 

The  prognosis  is  to  be  guarded,  although  a  careful  course  of  treatment  and 
proper  care  of  the  general  health  will  greatly  improve,  if  not  entirely  cure, 
the  disease. 

Treatment. — ^This  consists  in  the  application  of  nitrate  of  silver,  either 
in  strong  solution  or  in  the  solid  stick,  to  the  under  surface  of  the  inferior 
and  middle  turbinated  bones,  of  washing  the  parts  with  a  dilute  solution  of 
carbolic  acid,  and  of  passing  through  the  cheek  tissues  a  constant  electrical 
current  of  a  strength  of  from  five  to  ten  cells.  Tonics  and  alteratives  should 
not  be  neglected,  and  an  outdoor  life,  as  far  as  is  practicable,  should  be 
enjoined.  The  galvano-cautery  may  be  used  to  destroy  any  nodules  of  tissue 
which  resist  other  treatment.  All  applications  are  well  borne,  if  indeed  we 
may  not  look  upon  the  condition  of  the  surfaces  as  partially  analgesic,  and 
thus  far  of  unfavorable  significance.  It  is  certain  that  indurated  tags  of 
cedematous  and  chronically  inflamed  mucous  membrane  overlying  a  bone, 
such  as  the  middle  turbinated  or  the  alveolar  line  about  the  necks  of  the 
teeth,  will  never  yield  to  anything  but  the  most  powerful  astringents.  Upon 
such  tissues  the  most  concentrated  solutions  of  nitrate  of  silver  are  never 
caustic.  The  premaxillary  portion  of  the  inferior  turbinated  bone  is  fre- 
quently seen  hopelessly  infiltrated,  and  it  must  then  be  destroyed  by  the 
electro-cautery.  When  a  discharge  of  a  pus-like  character  exists,  careful 
search  should  be  mads  for  the  cause.  If  a  tumor  or  foreign  body  be  found, 
it  should  be  removed,  but  if  the  cause  lie  in  one  of  the  outlying  spaces  of  the 
nasal  chamber,  it  is  evident  that  the  above  treatment  is  palliative  only. 

(6)  In  atrophy  of  the  nasal  mucous  surfaces  and  turbinals  we  have,  as  in 
the  last-named  group,  spacious  chambers,  a  purulent  discharge,  pharyngeal 
irritation  (in  many  cases),  and  always  associated  a  thin  and  relaxed,  if  not  a 
paretic,  condition  of  the  velal  nmscles.  These  cases  might  be  looked  upon 
as  an  advanced  stage  of  the  preceding  affection,  since  it  may  be  surmised 
that  the  stage  of  infiltration  has  been  succeeded  by  one  of  atrophy.  The 
mucous  membranes  are  everywhere  pale,  and  closely  bound  to  the  underlying 
bony  framework.  The  discharge  is  purulent  and  confluent ;  where  in  contact 
with  the  air  it  is  desiccated,  but  where  protected,  as  by  crust-like  surface- 
layers,  it  is  semi-fluid  and  tenacious.  There  is,  consequently,  no  disposition 
for  the  discharge  to  escape  from  the  nose,  and  it  accumulates  until  the  sense 
of  obstruction  induces  the  patient  to  remove  it  by  artificial  means.  When 
first  seen,  the  nasal  chambers  are  frequently  so  fully  occupied  with  discharge 
as  to  conceal  the  characteristic  appearances  of  the  mucous  surface.  This 
prolonged  retention  induces  incipient  decomposition  of  the  mass,  which  gives 
rise  to  the  odor  so  characteristic  of  this  group  of  cases. 

The  subjects  of  atrophic  catarrh  (oziena)  are  never  in  robust  health.  They 
are,  as  a  rule,  of  spare  habit,  anaemic,  and  with  family  histories  which,  while 
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not  distinctive,  indicate  that  the  tiffc'ction  is»  to  some  degree  at  hnsi,  hered- 
itary. A  few  cme^  have  come  under  my  notice  in  whicii  all  the  general 
feutures  of  atrophic  catarrh  were  present,  but  with  very  aliglit  although  con- 
fluent discharge,  unaccompanied  by  fetor»  8ucb  cases  are,  jstrictly  speak- 
ing, examples*  of  atrophic  catarrh,  ^vhile  they  could  not,  under  the  old  uomell- 
clature,  be  included  under  the  head  of  ozteua. 

The  prognotiiid  i&  unfavorable  for  entire  recovery,  but  treatment  systematic- 
ally pursued  will  make  the  patieut  entirely  comfortable  to  himaelf  and  others 
— ^vill  arrest  the  progre^ss*  of  the  diseiuse  and  vaijtly  improve  the  general  healtk 
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Antero-fioBtertor  iN^irtion  of  the  boDM  of  the  flK»  in  ficmiilon,  showing  the  premnjilllAry  purtioti  of  th<* 
floor  of  Lhe  n  ^'    deyftied  nbove  tb«  nlane  of  the  remaluln^  prjrttontt.    I  a  oxwuii.  A*  uichIIuum] 

in  (he  tcxi  of  parU  may  exUl  alimilar  to  that  deUBeatcd,  nud  auite  dinehmrge  to  collect 

and  uuderg  <<::ooiiipoilUon, 

As  In  other  forme  of  na^al  disease,  should  anosmia  be  present  the  prtignoais  is 
lefi»  favorable. 

Treatment. — The  parts  should  be  carefailly  cleansed — an  act  which,  while 
imperfectly  accomplished  by  either  the  syringe  or  the  douche,  is,  in  mv  judg- 
ment, best  pt^rformcd  by  the  gal va no-cautery*.  This  instrument,  the  ope 
relied  upon  ft>r  the  subsiequent  treatment  of  tlie  c^ise,  is  to  be  selected  for  its 
initiation*  The  largest  speculum  which  the  no^ie  will  admit  being  placed  in 
position,  a  spiral-looped  electrode  is  introduced  cold  into  the  nose  and  held 
against  one  of  the  crusts.  When  heated  it  w^ill  eiiect  so  firm  an  nttaehnient 
to  it  as  to  enable  the  mass  to  be  withdrawn  with  great  ease.     In  patients  with 
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whom  the  palatal  portion  of  the  floor  of  the  nose  is  depressed  below  the  level 
of  the  maxillaiy  a  considerable  quantity  of  discharge  may  lie  concealed  from 
observation.  When,  after  the  removal  of  all  visible  crusts,  the  fetor  persists, 
it  is  reasonable  to  suppose  that  the  palatal  depression  is  filled  with  decomposed 
pus  and  mucus.  To  test  such  a  condition,  the  electrode  should  be  appropri- 
ately curved  and  introduced.  I  have  been  surprised  at  the  quantities  of  dis- 
charge which  can  in  this  way  be  withdrawn  from  a  locality  which,  as  far  as 
I  know,  cannot  be  cleansed  in  any  other  way. 

With  the  removal  of  the  crust  relief  is  at  once  experienced,  and  if  the  dis- 
charge c^ould  be  removed  as  fast  as  it  forms  the  disease  would  not  really  be  a 
source  of  offence.  The  general  health  would  aLjo  improve,  from  the  fact  that 
au  atmosphere  tainted  with  a  burden  of  decomposition  would  no  longer  be 
breathed.  But  in  practice  this  cannot  be  attained,  and  it  is  imperative,  after 
the  chambers  have  been  entirely  cleansed,  to  cauterize  the  lining  membrane 
throughout.  I  have  been  in  the  habit  of  beginning  such  cautery  treatments 
with  the  middle  turbinated  bone,  passing  thence  to  the  inferior  turbinated 
bone,  then  to  the  roof  of  the  nose  in  front  of  the  sphenoidal  sinus,  and  lastly 
to  the  septum.  Small  surfaces  only  should  be  covered  at  a  single  treatment, 
so  that  it  may  take  a  month  or  six  weeks  to  finish  a  single  series  of  applica- 
tions. This  treatment  is  almost  always  well  borne,  nothing  ever  ensuing 
beyond  a  slight  headache  or  a  temporary  establishment  of  a  serous  discharge. 
Notwithstanding  that  the  condition  in  question  is  one  of  atrophy,  the  repara- 
tive power  of  the  mucous  membrane  remains  apparently  unaffected.  At  all 
events,  no  danger  from  sloughing  is  to  be  dreaded  afler  such  extensive 
destruction  of  tissue.  The  thm  eschars  separate  within  from  three  days  to  a 
week,  leaving  a  healthy  mucous  membrane  beneath.  In  one  instance  the  cau- 
terization had  extended  to  a  sufficient  depth  to  expose  the  bone,  and  yet  from 
this  denuded  surface  no  exfoliation  took  place,  the  parts  healing  rapidly  and 
satisfactorily.  No  other  local  treatment  is  relied  upon  for  fetid  atrophic  catarrh 
than  the  one  mentioned.  No  disinfectant  washes  are  required  if  the  discharge 
is  removed  as  described.  Should  the  patient  be  so  situated  as  to  be  unable  to 
report  regularly  for  its  removal  or  treatment,  a  wash  composed  of  one  part 
of  Liibarraque's  solution  to  sixteen  parts  of  water  may  be  ordered  with  ad- 
vaiiUige,  or  a  solution  of  carbolic  acid,  gtt.  j  to  f,^,  with  a  little  glycerin,  may 
l>e  snuffed  up  the  nose  twice  a  day,  or  listerinc,  diluted  ono-half  with  water, 
may  be  used  with  advantage.  The  general  health,  of  course,  should  be  cared 
for,  and  any  complications  met.  I  have  found  that  during  the  winter  months 
arsenic  and  cod-liver  oil  are  well  borne,  associated  with  minute  doses  of  Lugol's 
solution.  For  adolescents  earthy  and  the  calcareous  phosphates  are  indicated, 
and  for  all  abundant  exercise  and  careful  dieting.  When  the  symptoms  have 
l)oen  relieved,  the  patient  should  be  requested  to  report  once  a  month,  for  it 
is  not  to  be  expected  that  all  symptoms  will  disappear,  and  some  point  of 
advice  can  be  advantageously  offered  at  this  interval. 

(c)  Necrosis  in  the  nasal  chamber  is  a  cause  of  catarrh,  inasnmch  as  the 
fragments  of  bone  lying  within  the  nose  excite  irritation  and  induce  dis- 
(jharge.  I  have  never  seen  a  case  of  this  form  of  disease  which  was  not  due 
to  syphilis.  The  remains  of  syphilitic  angina  are  apt  to  be  present,  and  the 
general  manifestations  of  constitutional  syphilis  are  well  developed.  The 
septum  is  more  frequently  affected  than  the  turhinals. 

Discharge  due  to  necrosis  can  be  readily  distinguished  from  that  arising 
from  any  other  cause  by  the  presence  of  detached  fragments  of  denuded 
bone,  by  the  characteristic  fetor,  and  by  the  history  of  the  ca»se. 

The   prognosis   is   favorable,  for   all   symptoms  will  cease   upon  the  ex- 
traction of  the  fragments,  or  at  least  those  which  remain  are  of  an  entirely 
difft-rent  character,  and  are  due  to  thci  resultant  imperfections  of  the  septum, 
and  consequent  irritation  arising  from  the  too  free  entrance  of  air  into  the 
Vol.  III.—4 
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nose.  I  liave  seen  in  one  case  an  extensive  tumefaction  and  infiltration  of 
the  tissues  covering  the  middle  turbinated  bone  at  the  same  time  that  the 
septum  was  breaking  down.  These  masses  require  treatment  with  the  gal- 
vano-cautery  and  astringents  after  the  dead  fragments  have  been  removed. 

A  Table  of  Na8al  Diseases  grouped  by  Symptoms. 

Cases  in  which  interference  with  nasal  respiration  is  a  conspicuous  symptom : 
Due  to  deflection  of  nasal  septum  (common). 
Due  to  angiose  hypertrophy  of  the  mucous  membrane  (common). 
Due  to  tumorH  lodged  in  the  nasal  chamber. 
Due  to  adenoid  hypertrophy  in  the  naso-pharynx. 
Due  to  over-activity  of  the  levator  palati  muscles  (rare). 
Cases  in  which  dischai-ge  is  a  conspicuous  symptom : 

Due  to  hyperplasia  of  the  mucous  membrane  over  the  turbinated  bones  (common). 
The  discharge  wlien  flowing  backward  is  described  as  a  dropping ;  when  forward, 
as  a  running  at  the  nose.     The  discharge  is  either  mucoid  or  muco-purulent. 
Due  to  tumors  lodged  in  the  nasal  chambers  or  appendages.     The  discharge  is  usu- 
ally excessive.     When  due  to  myxomata  (jx)lypi)  the  discharge  is  mucoid  (com- 
mon).    In  inflammatory  complications  of  the  same  the  discharge  is  muco-puru- 
lent (common).     When  due  to  neoplasms  other  than  myxomata  the  discharge  is 
purulent,  and  rarely  muco-haemic  (rare). 
Cases  in  which  retention  of  mucus  in  the  nose  or  upper  part  of  the  throat  is  a  conspicu- 
ous symptom: 
Due  to  retention  of  inspissated  mucus  at  the  roof  of  the  naso-pharynx  (common). 
Due  to  the  mucous  secretion  of  the  nose  and  throat  being  excessively  tenacious 
(rare). 
Cases  in  which  fetor  is  a  conspicuous  symptom : 

Due  to  retention  and  decomposition  of  plasmic  exudation  from  atro- 
phied bone  and  mucous  membrane  (common). 
Odor  putrid.  \   Due  to  necrosis  of  the  bones  within  or  bordering  uptm  the  nose 
(rare). 
Due  to  decimi position  of  muco-pus  in  the  maxillary  sinus  (rare). 
Due  to  partial  decomposition  in  small  patches  of  desiccated  mu(x>u» 
crusts  (common). 
Odor  musty.  ■    Due  to  morbid  secretion  unaccompanied  by  profound  alteration  in 
the  structure  of  the  nose  (rare). 
Due  to  ulcerations  of  the  mucous  membrane  (rare). 
(.'uses  in  which  a  sense  of  dryness  is  a  conspicuous  symptom : 

Due  to  inefliective  erectile  tissue  permitting  air  imperfectly  warmed  to  enter  the  nose 
and  the  pharynx  (often  met  with  in  neurosis).  It  is  caused  by  temporary  constric- 
tion of  tne  erectile  tissue  or  by  the  atrophy  of  the  tissue. 
Due  to  neurosis.  Neurotic  patients  will  often  complain  of  a  sense  of  dryness  in  the 
nose  and  the  naso-pharynx' when  all  the  conditions  of  excessive  mucoid  discharge 
are  present. 
Cases  in  which  hypersesthesia  exists,  so  that  slight  lesions  that  in  any  way  interfere  with 
the  nasal  ninctions  form  the  basis  of  persistent  complaint  (not  infrequent). 

Epistaxis. 

Epistaxis,  or  nose-bleed,  is  a  form  of  local  hemorrhage  perhaps  of  more 
frequent  occurrence  than  hemorrhage  from  any  other  mucous  surface  of  the 
body.  This  is  doubtless  owing  to  the  extreme  vascularity  of  the  lining  mem- 
brane of  the  nose  and  the  special  arterio-venous  (cavernous)  spaces  of  the 
turbinated  bones ;  and  the  bleeding  may  be  said  to  be  of  grave  character  in 
proportion  as  these  spaces  are  involved.  In  some  individuals  a  special  dispo- 
sition to  nasal  hemorrhage  exists.  From  the  fact  that  the  affection  is  trans- 
mitted from  parent  to  offspring,  and  is  frequently  found  in  all  members  of  a 
given  family,  this  form  of  haemophilia  is  probably  dependent  upon  some  struc- 
tural peculiarities  in  the  cavernous  spaces. 

The  causes  of  epistaxis  are  both  local  and  general.  Among  the  local  causes 
may  be  included  traumatism,  either  from  blows  or  other  injuries,  attempts  on 
the  part  of  the  patient  to  relieve  irritation  by  picking  the  nose,  or  from  the 
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use  of  cutting  or  other  instruments  in  the  hands  of  the  surgeon.  Septal  ulcer- 
ations in  this  way  are  often  accompanied  by  moderate  bleeding.  In  a  case 
reported  by  R.  G.  Curtin  the  nasal  brancn  of  the  ophthalmic  artery  was 
thought  to  have  been  ruptured.  Among  the  general  causes  the  most  fre- 
quent is  undoubtedly  the  depressed  state  of  the  system  preceding  or  accom- 
panying typhoid  and  other  anaemic  states.  Thus,  among  the  prodromes  of 
typhoid  fever  epistaxis  holds  a  conspicuous  position.  It  is  also  seen  in  chlo- 
rotic  females,  especially  in  those  suffering  from  that  phase  of  anaemia  known 
as  Grave's  disease.  It  also  occurs  in  vicarious  menstruation  and  in  local 
facial  or  encranial  congestions.  In  those  disorders  of  nutrition  accompanied 
by  a  tendency  to  capillary  extravasation,  such  as  purpura  and  scurvy,  the 
nasal  mucous  surface  participates  in  the  general  disorder.  In  a  case  of  the 
former  disorder  coming  under  the  notice  of  the  writer  the  blood  had  forced 
its  way  out  in  large  quantities  by  every  capillary  avenue. 

Treatment. — Epistaxis  when  a  symptom  of  a  dyscrasia  is  of  course  to  be 
treated  as  a  local  expression  of  a  general  condition.  In  typhoid  fever,  scurvy, 
and  purpura  or  anaemia  the  bleeding  is  a  sign  of  the  general  distrass,  and 
requires  no  special  local  method  of  treatment.  Epistaxis  when  of  local  cha- 
racter should  be  treated,  first,  by  removing  the  cause ;  second,  by  diminish- 
ing the  flow  of  blood  to  the  part ;  third,  by  cold  and  astringent  washes  to  the 
affected  surface  ;  and,  fourth,  by  compression. 

First.  Should  the  bleeding  be  kept  up  by  fragments  of  bone  impinging 
upon  or  lacerating  the  mucous  membrane,  they  should  be  restored  as  far  as 
possible  to  their  natural  position  and  retained  there  by  appropriate  apparatus, 
if  they  are  entirely  denuded  of  their  periosteum  and  mucous  membrane,  they 
.shoula  be  removed.  Foreign  bodies  should  be  extracted,  and  if  septal  ulcer- 
ation be  present  it  should  be  carefully  treated,  the  crusts  removed,  the  ulcer- 
ated surfaces  touched  with  nitrate  of  silver  in  stick,  and  the  nasal  chamber 
plugged  from  in  front  to  exclude  the  outside  air. — Second.  The  position 
of  the  body  is  of  great  importance  in  treating  epistaxis.  The  recumbent 
position  is  no  doubt  to  be  preferred.  The  patient  often  holds  one  arm 
elevated  or  ties  a  cord  about  the  proximal  end  of  a  limb.  These  innocent 
accessories  to  treatment  may  be  permitted,  since  they  are  based  upon  well- 
known  physiological  principles,  altnough  it  must  he  said  that  the  bleeding  can 
in  all  instances  be  cliecked  without  their  aid.  Cold  applications  to  the  nape 
and  sides  of  the  neck  are  often  of  service.  Various  internal  remedies,  such 
as  ergot,  gallic  or  sulphuric  acid,  and  erigeron,  may  be  administered  with 
good  effect  in  addition  to  the  local  measures. — Third.  Astringent  >vashes,  such 
jw  a  solution  of  alum — about  3j  to  the  pint — will  often  check  a  moderate 
degree  of  capillary  bleeding  without  other  aid.  Tannic  or  gallic  acid  may 
also  be  used.  Should  these  measures  fail,  the  Monsel  solution  may  be  used 
on  pledgets  of  cotton  carried  up  to  the  bleeding  spots.  In  Curtin's  case, 
alreadv  quoted,  a  pledget  saturated  with  the  solution  of  the  perchloride  of 
iron  placed  over  the  nasal  branch  of  the  ophthalmic  artery  promptly  arrested 
the  bleeding.  In  lieu  of  these  styptics  the  platinum  wire  loop  of  the  galvano- 
ciiutery  battery  may  be  used.  The  writer  has  often  succeeded  in  checking 
bleeding  aft«r  a  removal  of  a  polypus  or  the  use  of  the  galvano-cautery  when 
the  exact  position  of  the  hemorrhage  is  known  by  laying  upon  the  affected 
spot  a  little  square  of  patent  lint.  It  acts  much  as  in  checking  the  bleeding 
from  a  leech-bite. — Fourth.  Compression  of  the  mucous  lining  of  the  nose 
and  exclusion  of  these  surfaces  from  the  air — a  method  familiarly  known 
as  plugging  the  nose — is  the  dernier  re.<isort  in  the  treatment  of  epistaxis,  and 
is  to  be  relied  upon  in  the  event  of  failure  of  other  methods.  This  failure 
is,  however,  relatively  infrequent.  Observers  agree  in  describing  the  pro- 
cedure tedious  and  rather  disagreeable,  as  much  to  the  operator  as  to  the 
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patient,  who  has  already  been  exhausted  by  loss  of  blood  and  the  previous 
measures  resorted  to  for  his  relief. 

The  instrument  usually  relied  upon  for  this  purpose  is  known  as  Bellocq's 
canula  (Fig.  20).  This  little  instrument  consists  of  a  hollow  curved  tube  of 
metal  fashioned  somewhat  like  a  Eustachian  catheter,  and  bearing  within  it  a 
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Fig.  20. 


Bellocq'B  Oanula. 

flexible  and  adjustable  metallic  band  which  carries  at  its  extremity  an  eyelet. 
Any  one  who  has  used  the  Eustachian  catheter  will  recall  the  number  of 
instances  in  which  it  could  not  be  passed,  or  if  passed  the  frequency  in  which 
great  distress  followed.  If  this  be  true  of  the  Eustachian  catheter,  it  is  also 
true  of  the  Bellocq  canula,  the  difficulty  in  the  case  of  the  catheter,  indeed, 
being  the  lesser  of  the  two,  inasmuch  as  the  physician  has  a  number  of  sizes 
to  select  from.  Conceding,  however,  that  the  instrument  (with  a  long  stout 
thread  passed  through  the  eyelet  of  the  stylet)  has  been  placed  in  position  in 
the  nasal  chamber,  one  end  of  the  thread  is  seized  witnin  the  mouth  and 
brought  out  between  the  lips,  while  the  other,  carried  by  the  instrument,  is 
withdrawn  through  the  nose  and  is  allowed  to  haUg  from  the  nostril.  The 
two  ends  of  the  thread  are  now  tied  firmly  together,  and  a  pledget  of  lint  or 
cotton,  fashioned  somewhat  after  the  shape  of  the  posterior  naris,  is  tied  to 
the  thread.  Traction  is  now  made  upon  the  nasal  portion  of  the  thread  until 
the  plug  is  firmly  lodged  against  and  within  the  posterior  naris.  The  remain- 
ing portion  of  the  oral  thread  is  now  cut  off.  close  to  the  velum,  and  the  free 
end  of  the  nasal  thread  secured  by  adhesive  plaster  to  the  integument.  The 
nostril  should  next  be  stopped  from  in  front  by  pledgets  of  lint  or  absorbent 
cotton.  The  size  of  the  nasal  chamber  and  naso-pharyngeal  varies  so  markedly 
that  a  rhinoscopic  examination  is  of  use  in  fixing  upon  the  size  of  the  plug. 
If  it  be  too  small,  it  will  be  drawn  entirely  within  the  nose,  and  possibly 
beyond  the  bleeding  spot.  If  it  be  too  large,  it  will  partially  or  entirely 
occlude  the  posterior  naris  of  the  opposite  side,  and  thus  by  interfering  with 
nasal  respiration  greatly  increase  the  distress,  or  by  pressure  against  the  Eus- 
tachian K)8sa  and  velum  interfere  with  the  hearing  and  with  deglutition.  The 
plug  should  be  retained  in  position  until  a  purulent  mucus  appears  within  the 
nose :  this  is  usually  about  the  third  day.  The  plug  now  usually  becomes  a 
little  loose,  and  can  readily  be  withdrawn  by  pushing  it  back  into  the  phar- 
ynx, where  it  is  seized  with  forceps.  Too  long  retention  of  the  plug  in 
position  is  followed  by  great  fetor  and  the  free  formation  of  muco-pus — con- 
ditions which  tend  to  debilitate  the  patient. 

D.  Hayes  Agnew  informs  me  that  ne  for  a  long  time  practised  stopping 
nasal  hemorrhage  by  plugging  the  chamber  from  in  front.  Strip  of  patent 
lint  four  inches  long  by  half  an  inch  wide  are  employed  for  tnis  purpose. 
They  are  gradually  pushed  into  the  chamber  until  the  entire  space  is  filled 
as  far  as  is  practicable.     An  essentially  similar  method  is  described  by  F.  H. 
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Bosworth  in  his  Manual  of  Diseases  of  the  Throat  and  Nose. 


Morbid  Growths. 

These  may  be  said  to  include  the  myxoma,  sarcoma,  fibroma,  carcinoma, 
also  the  true  hypertrophies  and  submucous  inflammatory  thickening. 
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The  myxoma,  raore  commonly  known  by  the  uame  of  soil  or  gelatinous 
p>lyp,  m  the  most  prominent  of  the  morbid  nasal  growths.  It  ocunrs  ordi- 
narily in  gnmll  pedunculateil  seed-like  muases,  ranging  in  size  from  that  of  a 
grain  of  wlieat  to  a  grape.  The  most  common  seat  ii*  on  the  anterior  portion 
of  the  middle  turbinated  bone  and  on  the  medinri  syrfiice  of  tlie  inft^rior  lur- 
bimited  bone  at  the  palatal  portion.  Liistead  of  being  pedunt'iilated*  tbey 
limy  be  sessile;  that  is,  each  tumor  may  have  a  bit^e  e<jual  to,  if  nut  exceed- 
ing, any  diameter  of  the  tumor. 

The  symptoms  of  na^al  polypus  are  of  three  kinds:  (1)  those  arising  from 
obstruction  of  the  nasal  respiration ;  (2)  those  arising  frimi  the  irritation 
excited  by  their  presence;  (i)  the  symptoms,  reflex  in  chanicter,  manifested 
at  jKiints  beyond  the  limit  of  the  nai^al  chambers, 

{I)  The  lK>Jypi  necessarily  tend  to  obstruet  the  respiratory-  tract  of  the 
naiial  chamber.  The  first  symptoms  are  of  this  character,  and  m  a  rule 
furnish  the  first  intimation  to  the  patient  that  trouble  exist*.  Difficulty  of 
nasal  respiration  is  acknowledged,  accompanied  with  a  sense  of  tension  and 
fulness,  which  is  found  to  be  worse  during  damp  weather  than  when  the  air  is 
dry  and  bracing.  If  the  growths  are  freely  pendulous,  the  act  of  blowing 
the  nose  may  change  the  pijsition  of  the  mass  and  secure  tcmjH>rury  free- 
dom from  distress.  Incidental  to  obstruction,  an  iotomition  of  the  voic^e 
is  often  present.  Loss  of  smelling  and  of  taste  is  a  frequent  result  of  the 
mass  interfering  with  the  movement  of  the  odoriferous  particles.  The  loss 
of  the  sense  of  taste  is  dependent  upon  the  loss  of  the  sen.se  of  smelling, 

(2)  Polypi  when  large  enough  to  press  ligainst  the  membranes  of  the  nose 
excite  an  mcreased  iiow  of  mucus.  As  a  rule,  this  flows  forwnrd,  and  is 
removed  by  the  handkerchief.  The  quantity  of  fluid  thus  escaiiing  is  ofleii 
very  great.  Patients  otten  report  the  necessity  of  carrying  about  with  them 
for  a  single  day's  use  from  eight  to  ten  handkerchieik  Iii  the  turgesence 
excited  by  an  attack  of  coryza  the  mucus  becomes  thicker  and  of  a  yellowislj 
color.  Occasionally  a  seiLsatioo  of  dropping  of  mucus  from  the  nose  into  the 
throat  is  a  source  of  complaint. 

(3)  The  reflex  symptoms  belonging  to  the  presence  of  nasal  polypi  arc,  as 
a  rule,  referred  to  the  forehead.  This  is  especially  the  caae  ii  the  growths 
involve  the  middle  turbinated  bono.  When  the  tumors  are  m  located,  and 
have  not  impinged  upon  the  respiratory  tnict^  the  symptoms  of  obstructiim 
may  be  absent,  and  those  of  mucus  excitement  so  moderate  as  not  to  excite 
attention,  while  the  tension  in  the  forehead,  eapecialiy  over  the  frontal  bos,  is 
pronounced.  This  sensation  \a  intensified  by  prolonged  inclination  of  tlie 
head  forward,  being  e^specially  aggravated  in  the  act^  of  writing  at  a  desk, 
working  at  a  sewing-machine,  kneeling  at  prayer,  etc.  Occaaionally  tinnitus 
aurium  and  suflbsion  of  the  conjunctivte  are  present. 

Neglected  polvpus  ends  in  deformity  of  the  nasal  chamberB  and  bone^  of 
the  face.  The  face  assumes  a  peculiar  expression  called  by  the  older  observers 
frog  face.  This  is  rarely  if  ever  seen  in  this  country,  owing  doubtless  to  the 
fact  that  the  sufferers  from  nasal  polypus  seek  medical  advice  in  the  early 
lagea  of  the  affection.  Moderate  degrees,  however,  of  deformation  of  the 
turbinated  bones  are  often  seen. 

Since  the  symptoms  of  soft  nasal  polypus  are  produced  entirely  by  mechao' 
ical  means,  they  can  be  closely  imitated  if  not  replaced  by  other  morbid 
Btittes  of  the  raucous  membrane.  A  hjrpcrplastic  state  of  tbc  membrane  over 
tJie  middle  turbinated  bone  will  give  rise  to  all  the  sympti^ms  of  a  sessile 
polypus  in  the  same  situation.  It  is  well  to  remember  that  this  condition  of 
the  mejnbrane  often  coexists  with  polypus,  and  of  course  will  i>ersist  after 
the  polvpus  has  been  removed.  It  follows  that  a  guarded  prognosis  should 
always  be  made  in  case  of  sessile  polypus.  A  tedious  coui^e  of  treatment  of 
the  indurated  and  chronicully  inflamed  membranes  ntay  be  reiiuired  afb*r  the 
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tumors  have  been  removed  before  a  cure  is  effected.  The  prognosis  of  soft 
polypus  is  more  favorable  as  to  the  immediate  results  of  treatment  than  in 
sessile  polypus.  The  liability  to  recurrence  can  be  materially  lessened  by 
carefully  conducted  after-treatment. 

The  diagnosis  of  soft  pedunculated  polypus  is  readily  accomplished  if  the 
examination  is  made  by  aid  of  an  appropriate  speculum,  the  rhinal  mirror,  and 
a  powerful  light.  Even  without  these  aids  the  tumors  can  be  seen  by  direct 
sunlight  within  the  nostril  if  they  are  entirely  occluding  the  chambers,  and 
even  in  the  event  of  nothing  being  visible  by  such  inspection  the  movement 
of  the  masses  by  the  act  of  blowing  the  nose  will  be  noticed.  The  fact  that 
the  nasal  obstruction  is  aggravated  by  damp  weather  seems  to  assist  the  phy- 
sician in  framing  a  diagnosis. 

The  diagnosis  of  sessile  polypus  requires  a  careful  use  of  all  the  aids  of 
rhinoscopy.  They  can  be  distinguished  from  hyperplasia  of  the  mucous 
membrane  by  their  lobulated  form,  and  from  the  fact  that  the  probe  can 
move  them  slightly  from  their  base.  They  can  be  distinguished  from  adenoid 
growths  at  the  root  of  the  pharynx  by  the  fact  that  they  remain  unmoved 
during  the  act  of  swallowing. 

The  disease  is  not  apt  to  recur  if  the  treatment  is  thoroughly  carried  out. 

The  treatment  of  soft  polypus  consists  in  their  removal.  All  observers  are 
now  agreed  on  this  point.  Injection  by  astringents  and  acetic  acid — a  process 
that  at  one  time  held  out  much  promise — has  been  generally  abandoned.  In 
removal  of  the  polypus  one  of^two  methods  may  be  resorted  to:  that  by 
avulsion,  and  that  bjr  the  use  of  the  snare.  Avulsion  is  effected  by  forceps 
adapted  for  this  special  use.  With  such  an  instrument  the  polyps  can  readily 
be  seized  and  removed.     The  rule  that  nothing  should  be  seized  which  is  not 
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The  Author's  Nasal  Forceps. 


seen  is  subject  to  no  exception.  In  no  other  way  can  the  operator  be  secure 
against  accidents.  Incautious  operators  have  frequently  torn  away  strips  of 
mucous  membrane  or  portions  of  the  turbinated  bones  in  their  crude  attempts 
to  remove  these  growths.  Severe  hemorrhage  and  death  through  violent  lace- 
rations of  the  ethmoid  bone  near  the  cribriform  plate,  and  subsequent  exten- 
sion of  the  inflammation  thereby  excited  to  the  membranes  of  the  brain,  have 
been  known  to  follow  these  crude  surgical  procedures. 

W.  C.  Jarvis  of  New  York  has  modified  the  wire  snare  for  application  to  the 
nose  for  the  removal  of  polypi  and  hypertrophied  tissues,  and  reports  that  it  is  a 
safer,  more  expeditious,  and  less  painful  method  of  operation  than  the  forceps, 
which  he  unqualifiedly  condemns.  His  instrument,  while  undoubtedly  an 
ingenious  adaptation  of  the  principle  of  the  snare,  and  a  valuable  addition 
to  our  means  of  treating  nasal  affections,  cannot,  in  my  judgment,  take  the 
place  of  the  forceps  in  removing  nasal  polypi.  As  the  aurist  finds  both  the 
forceps  and  the  snare  useful  in  removing  growths  from  the  external  meatus 
of  the  ear,  so  I  am  sure  the  physician  will  need  both  in  the  treatment  of  nasal 
polypi.     In  many  cases  the  malformations  of  the  nasal  septum  are  such  that 
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I  have  been  unable  to  use  the  snare  where  the  forceps  could  be  used  with 
relative  ease.  I  find  when  the  loop  is  quickly  drawn  the  same  amount  of 
bleeding  follows  as  when  the  forceps  are  used.  When  it  is  slowly  drawn,  the 
sitting  is  tedious,  and  both  the  patient  and  attendant  find  the  process  weary- 
ing. The  amount  of  blood  lost  when  the  forceps  are  properly  used  is  not 
considerable,  and  is  alwajrs  under  control.  F.  H.  Bosworth  *  describes  the 
operation  as  extremely  painful.  So  far  from  this  being  the  case  in  my  expe- 
rience, I  find  the  patients  complain  greatly  of  the  constriction  of  the  wire 
loop  on  the  pedicle  of  the  polypus,  and  invariably  prefer  the  forceps.  I  must 
add  that  this  preference  was  m  no  way  influenced  by  myself,  for  I  was  dis- 
posed at  one  time  to  agree  with  the  writers  who  have  of  late  criticised  the 
method  of  removal  of  the  polyp  by  avulsion. 

No  matter  which  of  the  methods  be  accepted,  the  treatment  of  polypus 
resolves  itself  into  two  simple  propositions.  When  one  or  two  large  polypi 
are  present  in  a  capacious  nasal  chamber,  the  removal  of  the  growths  either 
by  avulsion  or  snaring  is  a  simple  matter,  and  can  oflen  be  accomplished  in  a 
single  sitting.  When  numbers  of  small  polypi  are  scattered  over  a  large  sur- 
face, particularly  if  they  grow  from  the  sides  of  the  middle  turbinated  bone, 
the  treatment  is  tedious,  and  even  after  the  growths  are  removed  a  series 
of  applications  are  required  to  cure  the  thickened  and  infiltrated  mucous 
membrane. 

Sarcoma,  fibroma,  and  carcinoma  are  infrequent  causes  of  nasal  disease. 
When  located  in  the  nasal  chambers  they  do  not  present  any  characters  with 
which  I  am  familiar  which  distinguish  them  from  the  expressions  they  assume 
in  other  parts  of  the  body.  When  involving  the  respiratory  tract  they  alike 
create  symptoms  by  obstruction,  by  excitement  of  the  secretions,  and  by  the 
reflexes  due  to  the  involvement  of  the  branches  of  the  fifth  pair  of  nerves. 
When  situated  in  the  olfactory  track  the  obstruction  to  nasal  respiration  is 
absent,  but  the  reflex  symptoms  are  pronounced :  the  patient  is  liable  to 
<lepre8sion  of  spirits  and  to  frontal  headache.  Encroachment  upon  the 
orbital,  pharyngeal,  and  encranial  spaces  is  common  in  the  last  stages. 

Perhaps  the  most  common  way  in  which  these  morbid  growths  induce 
symptoms  referable  to  the  nose  is  by  obstruction  of  the  respiratory  tract  by 
the  incursions  of  a  mass  originating  at  a  point  beyond  the  limits  of  the  nasal 
chambers.  In  this  way  a  growth  in  the  pharynx  may  close  one  or  both 
choanae,  or  protrude  into  the  nose  from  the  spheni-palatine  space  by  breakine; 
down  the  ascending  plate  of  the  palatal  bone  as  it  forms  the  median  wall  of 
this  space ;  or  the  gro^vth  may  project  inward  from  the  superior  maxilla. 

In  one  case  under  my  care,  of  obscure  gro^vth  high  up  within  the  nose, 
which  ended  fatally  by  involvement  of  the  membranes  of  the  brain,  a  tena- 
cious mucus  of  a  dark  chocolate  color  was  withdrawn  from  the  nose  into  the 
throat.  The  peculiar  color  of  the  mucus  was  found  to  be  caused  by  a  mix- 
lure  of  blood.  In  my  judgment,  this  peculiar  mixture  of  blood  and  pus  was 
significant.  The  blood  and  mucus  had  not  been  mixed  in  the  nasal  chamber 
to  cause  the  chocolate  or  rusty  hue,  for  then  we  would  have  had  the  appear- 
ance customary  in  epistaxis  of  bright  blood  and  frothy  mucus  mechanically 
held  together.  The  even  dissemination  of  the  blood  through  the  mucus 
would  point  to  the  conclusion  that  the  blood  had  escaped  in  small  quantity 
at  the  time  of  the  formation  of  the  mucus.  Why  such  mucus  does  not  con- 
stantly form  in  inflammatory  states  of  the  mucous  membrane  of  the  nose,  as 
it  does  from  the  pulmonary  mucous  membrane  in  pneumonia,  I  am  not  pre- 
pared to  say.  But  existing  as  it  did  in  a  case  where  a  deep-seated  disease 
was  present  may  be  accepted  as  a  fact  in  some  way  connected  with  the  inva- 
sion of  a  morbid  growth  in  and  upon  the  nasal  mucous  surface. 

The  pharynx  is  always  in  a  state  of  hyperaemia  when  morbid  growths  of 
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the  aboye  groups  are  present  in  the  nose.  The  front  of  the  velum  is  apt  to 
be  covered  with  a  great  number  of  minute  papillae,  which,  however,  are  often 
seen  in  anaemic  individuals,  and  are  not  therefore  pathognomonic. 

The  treatment  of  the  growths  enumerated  and  the  general  conduct  of  the 
cases  are  subjects  for  the  general  surgeon,  and  a  consideration  of  them  here 
would  be  out  of  place. 

It  may,  however,  be  well  to  describe  a  few  instruments  which  have  been 
found  useful  in  the  large  group  of  cases  where  cauterization  is  the  principal 
treatment  indicated.  Foremost  among  these  is  the  instrument  shown  in  Fig. 
22,  which  combines  advantageously  the  essential  features  of  the  galvano-cautery 
and  the  wire  snare. 

Fig.  22. 


Thv  (ialvauo-cuutcry  Snare  described  ia  the  text:  1,  the  cable  of  the  battery :  2,  the  canula  (which  is  not 
shown  in  full  length) ;  3,  the  platinum  wire;  4^  the  vulcanite  carriage,  with  screws  holding  the  ends 
of  the  platinum  wire  in  metallic  contact  with  the  hinge-connections,  by  which  the  current  is 
transmitted  from  the  battery ;  5,  a  slotted  barrel  of  aluminium ;  ti.  a  movable  nut  on  the  screw ; 
7,  a  small  portion  of  the  screw  disengaged  from  the  slotted  barrel ;  8,  milled  stationary  screw-head. 

It  is  well  known  that  a  loop  of  wii'e  which  is  steadily  narrowed  has 
great  power  in  severing  the  attachment  of  tumors  and  other  outgrowths. 
When  of  a  large  size,  it  may  be  sufficiently  powerful  to  pass  through 
bony  structures,  as  well  as  the  softer  parts  of  the  body.  The  principle  of 
the  snare  has  been  employed  both  in  the  throat,  the  ear,  and  the  nose ;  but 
when  my  attention  was  first  directed  to  this  subject  the  forms  available 
were  too  large  and  heavy  for  the  delicacy  of  manipulation  demanded  in 
removing  small  tumors  lodpid  in  the  narrower  recesses  of  the  nose.  More- 
over, no  snare  that  I  could  then  find  would  permit  the  galvanic  current 
to  pass  through  the  loop  at  the  time  it  was  being  narrowed.  I  was  led, 
therefore,  to  inquire  into  the  practicabilitv  of  an  instrument  which  would 
at  once  be  light,  be  of  small  size,  and  yet  be  sufficiently  powerful  to  remove 
that  class  of  hypertrophied  tissues  and  polypoid  growths  which  are  of  such 
frequent  occurrence  in  the  nasal  chambers.  The  instrument  shown  in  Fig. 
22  combines  these  qualifications,  and  satisfactorily  performs  the  service  for 
which  it  was  designed.  The  only  feature  of  an  essential  character  which  may 
be  said  to  be  novel  is  the  fact  that  the  platinum  wire  (3,  Fig.  22)  forming 
the  snare  is  covered  with  a  uniform  coat  of  copper,  excepting  alone  the  por- 
tion forming  the  loop,  which  is  bare.  As  a  consequence  of  this  arrangement 
the  current  of  electricity  from  the  battery  is  conducted  through  a  double 
canula  (2,  Fig.  22)  by  means  of  the  copper.  The  length  of  the  instrument 
being  about  9i  inches,  and  its  weight  less  than  i  ounce,  delicacy  of  manipu- 
lation is  not  interfered  with.  Besides  possessing  all  the  features  of  the  cold 
wire  snare,  it  has  the  additional  advantage  of  securing  a  more  rapid  and 
painless  operation,  without  any  hemorrhage.  Sessile  (pyramidal)  or  resilient 
growths  may  be  removed  by  first  burning  a  groove  of  any  depth  into  them, 
after  which  the  loop  is  drawn  while  the  current  is  passing  through  it. 
For  this  task  the  cold  wire  snare  is  obviously  incompetent.  GroNvths  of 
unusual  size  or  hardness  may  be  destroyed  by  the  same  procedure,  and  nodules 
no  larger  than  a  grain  of  wheat  may  also  be  excised  with  great  nicety. 
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It  will  be  seen  that  tkilure  to  remove  at  l*'a*5t  a  jXirtioti  of  the  growth 
attacked  h  an  event  exr<:^edin^lj  unlikely  U>  urcur,  I  liave  been  {>articiihirly 
struck  with  the  facility  with  whitli  hypt'rtii>[)hie*i  of  the  inferior  turbmateil 
bone  can  in  thus  way  be  treated ;  and  if  cocaine  Im  freely  applied  before  tlic 

KiG.  28. 


VMlh*>r:  Tlio  twii  »eUt  oi  fitultis  nn*  s^tu  uiiiu^d  lLi>  ti  iJal  \n\ui\  ol 
lie  twij  beparal<>  battcnej*  opens  in  frout,  dlnplayliitt  ihi;  cvWt^^  tlit 
■  <seT  thu  ceJtH),  and  the  treadle.    Above  the  tlguri;  of  the  bativrv 
hiiA  JL  Ltifure  of  ihii  tlamiaiu^  ulccLrodu  hatiiUe  aiiJ  the  electrode  In  poftilloiK 

o[H*rtttioii,  it  const itnteH.  in  my  judgment,  the  most  Hpecily  nud  the  least  pain- 
ful of  mxj  meaiiH  by  which  such  conditions  can  l}e  reduced.  By  nsin^  :i 
cauuln  with  a  curved  end  it  is  eattv  to  nnare  growths  situiitcd  on  the  po^sterior 
portion  of  the  inferior  turbinated  bone.     The  current  pavieiing  through  th* 

Fio.  24. 


Two  FTIecLrorlM  of  peculiar  ah^ix*  iit  ii^  by  the  AuLkur. 


battery  (Fij^*  23,  ii)  to  the  iui^truinent  can  be  inteixupted  hv  anv  of  the 
numerous  devices  with  which  the  practical  electrician  is  familiar;  or  the 
trradle  of  the  batt^Tv  can  he  depressed  and  locked  hy  the  fever-cjitch,  and 
the  intcrniptiori  of  the  current  be  determined  by  the  [iressiire  of  the  fin«^er 
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on  the  knob  in  the  handle  (Fig.  23,  a).  This  is  under  all  circumstances 
desirable,  since  the  weight  of  the  cells  is  sufficient  to  demand  considerable 
force  to  be  exerted  by  the  foot — always  enough  to  destroy  the  delicacy  of 
the  manipulation  of  tne  instrument. 

An  electrode  which  is  wrapped  nearly  to  its  distal  end  (Fig.  24),  and  used 
either  in  a  straight  or  a  curved  form,  is  of  great  advantage  in  reaching 
growths  within  the  naso-pharynx.  The  straight  form  can  be  thrust  directly 
back  through  the  nasal  chamber,  and  the  curved  form  can  be  psuased  from 
the  oro-pharynx  to  the  naso-pharynx  without  danger  of  burning  the  pos- 
terior border  of  the  soil  palate. 


NEUROSES  OF  THE  LARYNX. 

By  HOSMKR  a.  JOHNSON,  M.  D.,  LL.D. 


Definition. — Disorders  of  sensation  or  motion,  or  of  both  sensation  and 
motion,  due  to  disease,  first,  of  the  centres  from  which  the  nerves  of  the 
organ  are  derived ;  second,  to  disease  along  the  track  of  the  nerves  ;  third, 
to  disease  in  the  terminal  distribution  of  the  nerves ;  fourth,  to  reflected  irri- 
tation from  neighboring  or  distant  parts;  and  fifth,  to  myopathic  change. 
This  last  condition  is  not  necessarily  a  neurosis ;  it  is  nevertheless  a  cause  of 
modification  of  the  function  of  the  parts  to  which  the  nerves  are  distributed, 
often  a  result  of  paresis  or  paralysis,  and  therefore  inseparably  associated 
with  the  neuroses  of  the  organ.  Disorders  of  innervation,  depending  upon 
structural  disease  of  the  larynx,  such  as  ulceration  or  tumor,  are  not  included 
in  this  definition. 

Anatomico-Physiological  Considerations. — The  framework  of  the 
larynx  consists  of  cartilages  securely  but  rather  loosely  articulated  wnth  each 
other.  The  movements  of  these  cartilages  produce  changes  in  the  position 
and  tension  of  the  soft  parts.  The  thyro-cricoid  articulation  allows  gingly- 
moid  and  sliding  motion  ;  the  aryteno-cricoid,  rotatory  and  sliding  motion ; 
the  hyo-thyroid,  ginglymoid  motion.  The  physiology  of  the  muscles  of  the 
larynx  is  quite  complex,  since  nearly  all  have  fibres  taking  a  number  of  dif- 
ferent directions,  and  the  changes  in  the  form  and  positions  of  the  parts  depend 
upon  the  combined  action  of  different  muscles  and  parts  of  muscles  which 
may  be  .individually  brought  into  action  to  produce  the  required  results.  Tlie 
muscles  may,  however,  be  roughly  divided  into  groups :  1.  Constrictors  of  the 
superior  strait ;  2.  Dilators  of  the  superior  strait ;  3.  Adductors  of  the  vocal 
cords ;  4.  Tensors  of  the  vocal  cords,  external,  internal ;  5.  Relaxers  of  the 
vocal  cords ;  6.  Abductors  of  the  vocal  cords. 

The  superior  strait  of  the  larynx  is  closed  by  the  action  of  the  oblique 
portions  of  the  arytenoideus,  acting  in  conjunction  with  the  ary -epiglottic!, 
into  which  some  of  its  fibres  are  continued,  thus  drawing  the  cartilages  of 
Santorini  downward  and  inward  and  approximating  the  ary-epiglottic  folds 
and  depressing  the  epiglottis ;  while  the  thyro-epiglottici  complete  the  closure 
bv  further  depressing  the  epiglottis.  Fibres  of  the  latter  muscle,  acting 
alone,  may  dilate  the  superior  strait  by  drawing  apart  the  ary-epiglottic  folds. 

The  transverse  portion  of  the  arytenoideus  and  the  suj)erior  fibres  of  the 
crico-arytenoidei  nostici  approximate  the  arytenoid  cartilages.  The  crico- 
arytenoidei  laterales,  and  also  in  a  slight  degree  the  external  fibres  of  the 
thyro-arytenoidei,  rotate  these  cartilages,  turning  their  vocal  processes 
inward :  the  action  of  the  latter  two  muscles  as  adductors  is  imperfect  unless 
the  arytenoids  are  drawn  backward  and  fixed  by  the  arytenoidei  postici. 

The  tensor  group  comprises  a  number  both  of  the  extrinsic  and  intrinsic 
muscles  of  the  larynx.  The  crico-arytenoidei  postici  draw  the  arytenoids 
back,  external  rotation,  and  consequent  abduction,  being  prevented  by  other 
muscles.     The  anterior  fibres  of  the  crico-thyroid  and  those  fibres  of  the 
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sterno-thyroid  inserted  anterior  to  the  crico-thyroid  articulation  approximate 
the  cricoid  and  thyroid  cartilages,  and  thus  tighten  the  vocal  bands.  The 
posterior  fibres  of  the  crico-thyroid  slide  the  thyroid  upon  the  cricoid,  length- 
ening the  antero-posterior  diameter  of  the  larynx.  This  muscle,  acting  as  a 
whole,  also  compresses  the  alse  of  the  thyroid  with  the  same  effect.  The  con- 
strictors of  the  pharynx  have  a  similar  function.  The  hyo-thyroidei,  acting 
in  conjunction  with  the  elevators  of  the  hyoid  bone,  draw  the  thyroid  forward 
and  tilt  it  downward  upon  the  cricoid.  The  form  and  internal  tension  of  the 
vocal  bands  are  greatly  influenced  by  the  thyro-arytenoidei,  especially  their 
inner  fibres,  while  the  ascending  fibres  of  the  muscle  draw  the  inferior  por- 
tions of  the  vocal  bands  upward  and  prevent  the  sagging  of  their  edges. 
This  muscle,  acting  alone,  has  been  thought  to  cause  extreme  relaxation  of  the 
vocal  bands.  Modern  research  renders  this  statement  of  relaxation  doubt- 
ful. The  contraction  of  those  fibres  of  the  sterno-thyroidei  inserted  poste- 
riorly to  the  crico-thyroid  articulation  tilts  the  thyroid  upward,  and  thus 
relaxes  the  tension  of  the  bands. 

The  crico-arytenoidei  postici  rotate  the  arytenoid  cartilages  outward,  sepa- 
rating the  vocal  processes,  and,  acting  in  conjunction  with  the  posterior  fibres 
of  the  crico-arytenoidei  laterales,  draw  the  cartilages  outward  and  downward. 

In  the  cadaveric  condition,  which  is  one  of  relaxation  of  all  the  laryngeal 
muscles,  the  glottis  is  neither  closed  nor  widely  open  ;  the  epiglottis  is  erect 
against  the  dorsum  of  the  tongue ;  the  arytenoid  cartilages  are  slightly  sepa- 
rated, so  that  the  glottic  opening' is  a  triangle  with  the  base  posteriorly,  as  in 
the  act  of  inspiration,  but  the  separation  is  much  less  than  in  the  act  of 
breathing.  This  condition  is  met  with  in  paralysis  affecting  all  the  muscles 
of  the  organ. 

The  nerves  of  the  larynx  are  derived  from  the  pneumogastrics.  The  supe- 
rior laryngeal  is  mainly  a  nerve  of  sensation  for  the  parts  above  the  edges  of 
the  vocal  oands.  There  are  some  notable  exceptions  to  this  statement :  a 
branch,  external,  descends  to  the  crico-thyroid  muscles  and  is  motor  in  its 
function.  Filaments  from  the  superior  laryngeal  endowed  with  motor  func- 
tions are  also  distributed  to  the  folds  extending  from  the  arytenoids  to  the 
epiglottis ;  these  are  the  ary-epiglottidean  bands,  and*  'are  concerned  in  the 
movements  of  the  epiglottis.  It  is  probable  that  the  arytenoids  are  also  in 
part  supplied  by  the  superior  laryngeal ;  in  other  words,  that  both  the  supe- 
rior and  inferior  laryngeal  nerves  are  mixed,  branches  from  the  spinal  acces- 
sory, as  well  as  from  the  pneumogastric  proper,  entering  to  each  of  these 
nerves.  Beclard  *  states  that  the  one,  the  spinal  accessory,  is  a  nerve  of  pho- 
nation ;  the  other,  the  pneumogastric,  is  a  nerve  of  respiration.  The  sensa- 
tions of  the  mucous  surfaces  below  the  glottis  depend  upon  filaments  from  the 
pneumogastrics  returned  along  with  the  motor  fibres  from  the  spinal  acces- 
sory. The  two  orders  of  fibres  go  to  make  up  the  recurrents.  The  relations 
of  the  recurrents  themselves  to  the  large  vessels,  as  well  as  to  the  bronchial 
glands,  are  of  importance.  At  the  point  of  their  origin  they  are  in  close 
relation  with  the  aorta  and  right  suDclavian  ;  they  are  also  in  close  relation 
with  the  top  of  the  lungs.  Disease  of  these  organs  and  structures,  especially 
of  the  large  blood-vessels,  such  as  aneurism  of  the  aorta  or  subclavian,  dis- 
ease of  the  glands,  tumors,  abscess,  traumatism,  etc.,  may  modify  or  com- 
pletely destroy  the  functions  of  the  laryngeal  nerves.  In  short,  anything  or 
any  condition  by  which  pressure  may  be  made  upon  the  pneumogastrics  or 
recurrents  may  become  a  cause  of  nervous  disturbance  in  the  larynx.  In 
addition  to  this  general  source  of  innervation,  Elsberg'  describes  a  special 
centre  of  sensation  for  the  throat  in  the  medulla  oblongata.  He  also  describes 
three  kinds  of  sensibility  in  the  larynx — ^tactile,  dolorous,  and  reflex.  Roes- 
bach*  details  experiments  from  which  he  concludes  that  there  are  nerve-cells  iu 
»  Die.  Eng.  de&  Sci.  mrd.  «  Ini.  Med.  Cong.,  1881.  »  Ibid. 
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the  mucous  membrane  of  the  larynx  which  preside  over  the  function  of  secre- 
tion. The  larynx  is  endowed  with  at  least  two  kinds  of  sensibility :  the  one 
tactile — ^when  exalted  it  becomes  painful ;  the  other,  reflex  sensibility,  is 
double.  First,  there  is  as  a  result  of  excitement  a  contraction  of  the  subjacent 
muscle,  and  there  follows  closure  of  the  glottis.  This  is  seen  in  the  application 
of  irritants  to  the  parts,  such  as  solutions  of  nitrate  of  silver  or  other  escha- 
rotics.  There  is  no  cough,  but  great  difficulty  of  inspiration.  Expiration  is 
free  and  easy.  There  may  follow  some  degree  of  pain  for  several  hours.  It 
will  be  seen  that  the  phenomena  are  the  same  as  those  observed  in  the  irrita- 
tion of  other  mucous  surfaces.  The  irritation  is  immediately  translated  into 
motion  ;  this  motion  is  probably  reflex,  but  not  necessarily  through  the  centres, 
such  as  the  brain  or  cord.  The  motion  is  of  the  subjacent  muscles.  Second, 
the  mechanical  irritation  produced  by  the  presence  of  a  drop  of  water  or  a 
morsel  of  food  in  the  larynx  results  in  violent  and  explosive  cough.  The 
oough  persists  until  the  offending  drop  or  body  has  been  removed.  This  kind 
of  sensibility  calls  into  action  distant  muscles.  There  is  no  spasm  of  the 
adductors  of  the  glottis,  as  in  the  case  of  the  application  of  caustics.  It  is 
probable  that  the  filaments  of  the  nerves,  the  irritation  of  which  gives  rise  to 
spasm,  are  distributed  more  generally  than  those  which  preside  over  reflex 
action  at  a  distance  and  produce  cough.  The  one  set  of  functions  are  designed 
probably  to  protect  the  organ  from  the  intrusion  of  foreign  bodies ;  the  other 
for  their  expulsion,  as  well  as  for  the  removal  of  the  secretions  of  the  parts 
or  of  matter  brought  up  from  below.  The  hypothesis  of  a  third  form  of 
sensibility,  as  described  by  Ebberg — namely,  the  dolorous — seems  hardly  to 
be  demanded  for  the  larynx  more  than  for  all  other  mucous  surfaces  subject 
to  pain.  The  nerve-cells  of  Rossbach  in  the  mucous  membrane  may  be  pecu- 
liar to  the  larynx  and  trachea,  as  he  claims,  but  further  observations  are 
re(}uired  for  the  demonstration  of  this  as  a  special  histological  fact  distin- 
guishing laryngeal  from  other  mucous  surfaces. 
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There  is  some  difficulty  in  grouping  the  derangements  of  the  sensibility  of 
the  larynx,  for  the  reason  that  in  many  cases  the  perversion  of  this  function 
is  only  a  symptom  of  some  other  disease  of  the  organ.  Probably  in  all  cases 
the  trouble  is,  in  fact,  an  expression  either  of  disturbance  in  the  structures 
of  the  larynx,  involving  more  than  the  sensory  nerves,  or  it  is  the  result  of 
change  in  structure  or  function  of  neighboring  or  distant  parts.  Various 
attempts  have  been  made  to  classify  these  disorders  according  to  the  kind  of 
[)erversion  and  also  according  to  the  cause  of  the  trouble.  Elsberg,  in  a  paper 
presented  to  the  International  Congress,  London,  1881,  p.  224,  vol.  iii.,  makes 
an  attempt  at  a  scientific  classification  based  u|X)n  anatomico-physiological 
facts.  That  there  is  yet  much  to  learn  in  regard  to  these  facts,  especially  the 
physiological  facts,  will  be  admitted  by  every  one  at  all  familiar  with  the  lit- 
erature of  the  subject.  Elsberg,  under  the  term  of  dysaesthesia,  makes  two 
principal  divisions — ^namely,  first,  disorders  having  reference  to  the  quantity 
or  intensity  of  the  sensation  ;  this  embraces  simple  hypersesthesia  and  simple 
anaesthesia.  The  second  grand  division  relates  to  the  quality  of  the  sensiition, 
and  includes  only  parsesthesia  or  sensory  delusions.  These  grand  divisions 
are  still  further  subdivided. 

In  fact,  we  have  to  do  with  exaltation  of  sensibility  simplv,  with  sometimes 
pain ;  second,  with  delusion  of  sensation ;  and,  third,  with  fost  or  diminished 
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Bensation.  For  all  practical  purposes,  therefore,  we  may  adopt  this  arrange- 
ment, but  should  consider  it  as  only  provisional,  bs  has  been  well  observed  by 
Schnitzler.  These  conditions  are  described  under  the  terms  hypersesthesia, 
with  or  without  pain ;  parsesthesia ;  ansesthesia. 


HjrpersBSthesia. 

Definition. — Exalted  sensibility  of  the  larynx,  not  necessarily  associated 
with  pain  or  other  disorders  of  function.  This  condition  is  rare,  but  it  is 
nevertheless  met  with.  We  sometimes  find  that  the  larynx  is  abnormally 
sensitive  to  touch  or  to  an  irritant,  even  though  there  is  no  marked  inflam- 
mation. The  symptoms  and  history  justify  the  consideration  of  the  condition 
apart. 

Etiology. — Predisposing  causes  are  probably  to  be  found  in  the  general 
condition  of  the  nervous  system.  Persons  of  a  highly  susceptible  nervous 
organization  are,  other  things  being  equal,  more  prone  to  this  affection.  Cer- 
tain habits  of  life,  such  as  confinement  to  the  house  or  want  of  exercise  in  the 
open  air,  excessive  use  of  the  voice  in  singing,  especially  in  unnatural  keys 
or  after  unnatural  methods,  have  seemed  to  me  to  predispose  to  the  exaltation 
of  the  sensibility  of  the  organ.  It  must  be  confessed,  however,  that  so  little 
is  accurately  known  of  the  history  of  the  disease  that  we  are  left  in  much 
doubt  as  to  the  r6le  of  these  conditions  in  the  production  of  the  abnormal 
state.  The  exciting  causes  of  hypersesthesia  of  the  larynx  are  the  long-con- 
tinued action  of  the  predisposing  causes — acute  and  chronic  inflammation, 
mechanical  and  chemical  irritants,  etc.  So  far  as  my  own  experience  goes, 
the  use  of  the  voice  in  an  unnatural  key,  or  perhaps  rather  the  strain  upon 
the  parts  by  efforts  to  force  the  organ  to  perform  the  function  of  phonation 
in  an  abnormal  manner,  has  more  frequently  been  assigned  by  the  patient  as 
the  cause  than  any  other  one  thing.  I  have  seen  quite  a  number  of  singers 
who  have  by  an  effort  of  the  muscles,  apparently,  produced  an  intensified 
irritability  of  the  mucous  surfaces.  It  is  possible  that  in  rare  instances  there 
may  be  an  exalted  activity  of  the  receptive  centres,  and  that  the  local  trouble 
in  the  larynx  is  only  a  manifestation,  in  the  distribution  of  the  nerves,  of  the 
central  disease.  In  such  cases,  however,  the  disorder  should  reach  all  the  parts 
supplied  by  the  pneumogastrics.  Inflammation  of  the  pharynx,  soft  palate, 
posterior  nares,  and  perhaps  of  the  structures  of  the  ear,  have  an  influence  over 
the  sensibility  of  the  parts  below,  probably  through  the  relations  of  the  glosso- 
pharyngeal and  other  nerves  to  the  laryngeal  branches  of  the  pneumogastrics. 
E.  F.  Ingals  of  Chicago  has  seen  a  case  of  laryngeal  hyperaesthesia  produced 
apparently  by  a  varicose  condition  of  the  vessels  about  the  base  of  the  tongue. 
Frankel,  Tornwaldt,  Bayer,  Schnitzler,  A.  H.  Smith,  Glasgow,  and  others  have 
reported  cases  in  which  there  were  symptoms  of  hyperaesthesia  or  of  reflex 
motor  disturbances  due  to  trouble  in  the  nose  or  pharynx.  The  general 
health  has  much  to  do  with  the  development  of  the  local  trouble.  Asthenia 
is  associated  so  frequently  with  hyperaesthesia  of  other  parts  that  we  should 
expect  to  find  this  relation  also  in  the  larynx. 

Symptoms. — The  symptoms  of  hypersesthesia  of  the  larynx  are  in  part 
involved  in  the  definition  of  the  affection — exalted  susceptibility  to  the  touch, 
intolerance  to  the  presence  of  mechanical  irritants,  a  sensation  of  discomfort 
in  the  presence  of  chemical  agents,  such  as  gases  or  impure  air,  and,  when 
the  exaltation  is  excessive,  positive  pain.  This  pain  may  be  only  a  soreness 
or  tenderness  or  it  may  amount  to  neuralgia.  This  last  form  of  exaltation  is 
rare.  When  present  it  has  been  considered  a  special  disease  and  treated  as  a 
separate  affection.  Von  Ziemssen  and  Mackenzie  regard  it  as  a  variety  of 
hyperaesthesia.    Schnitzler,  Jones,  Wagner,  and  Mackenzie  report  cases.   The 
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pain  is  said  to  be  not  confined  to  the  larynx,  but  to  extend  up  toward  the  ear 
and  along  the  course  of  the  superior  laryngeal  nerve.  In  two  cases  observed 
by  the  writer  the  pain  not  only  extended  along  the  course  of  this  nerve,  but 
into  the  pharynx  and  posterior  nares  as  well.  In  these  cases  the  patients  were 
both  singers,  and  both  had  adopted  with  great  enthusiasm  a  new  method  by 
which  the  abdominal  muscles  were  brought  into  action  at  the  expense  of  the 
muscles  of  the  thorax.  The  pain  was  always  aggravated  by  any  effort  to  sing, 
but  more  especially  by  any  return  to  the  method  noted.  The  pain  not  unfre- 
quently  extended  to  the  mce  as  well  as  to  the  ear. 

Neuralria  of  hysterical  origin,  according  to  Thaon,'  is  more  frequently  met 
with  on  me  left  side  tlian  on  the  right.  Instead  of  being  general,  it  is  not 
unfrequently  limited  to  points  or  circumscribed  patches. 

Course  and  Termination. — The  course  of  the  aflection  is  very  uncertain. 
In  the  neuralgic  variety  the  pain  may  be  transient,  passing  away  in  a  few 
days  or  hours  even,  but  generally  there  are  frequent  recurrences  extending 
through  weeks  or  months.  Simple  exaltation  of  the  common  sensibility  is 
much  more  persistent  and  more  uniform  in  its  character. 

Hypersesthesia  of  the  larynx  is  so  largely  dependent  upon  the  general 
health  that  not  only  is  it  very  irregular  in  its  course  and  duration,  but  its 
termination  is  equally  uncertain,  it  can  hardly  be  said  to  be  a  cause  of 
death,  as  it  does  not  involve  structures  necessary  to  life.  It  disappears  occa- 
sionally without  treatment.  When  complicated  with  other  affections,  such  as 
acute  or  chronic  inflammation,  alterations  of  the  function  of  the  pneumo- 
gastrics,  with  disease  of  the  thoracic  viscera  or  with  general  derangements 
of  the  nervous  system,  its  course  and  termination  must  depend  largely  upon 
the  persistence  of  these  complications. 

Pathology. — So  far  as  the  pathology  and  morbid  anatomy  have  been  stud- 
ied, there  is  no  appreciable  change  of  structure.  This  is  true,  of  course,  only 
of  those  cases  which  are  not  complicated.  Whether  the  primary  lesion  is  in 
the  mucous  membrane,  denuding,  pinching,  or  otherwise  modifying  the  ter- 
minal portions  of  the  nervous  filaments,  or  whether  there  is  an  alteration  of 
the  conducting  portion  of  the  sensory  nerves,  or,  in  fine,  whether  there  is 
«ome  lesion  of  the  receptive  centres,  it  is  impossible  in  most  instances  to  say. 
It  is  probable,  however,  that  in  some  cases  the  first  morbid  fact  has  been  an 
alteration  in  the  nerves  themselves.  The  cases  induced  by  unnatural  methods 
of  using*  the  vocal  organs  are  apparently  of  this  character. 

The  diagnosis,  prognosis,  and  treatment  will  be  considered  in  connection 
with  ParsBsthesia. 


ParaBsthesia. 

Closely  connected  with  hypersesthesia  of  the  larynx  is  a  form  of  sensory 
delusion  consisting  of  the  impression  that  some  foreign  substance  is  lodged 
in  the  organ  or  that  there  is  some  alteration  in  the  structure  of  the  parts. 
This  is  known  as  pariesthesia. 

Etiology. — The  first  variety  of  sensory  delusion  depends  on  a  primary 
injury  to  the  parts.  A  bone  or  pin  or  some  other  foreign  body,  perhaps 
having  lodged  in  the  parts  for  a  short  time,  has  left  a  persistent  impression 
upon  the  mucous  surfaces.  It  is  possible  that  in  some  instances  there  may 
have  been  no  foreign  body  in  the  parts,  as  we  have  in  many  cases  only  the 
statement  of  the  patient.  Local  inflammations,  small  in  extent,  may  possibly 
have  left  the  parts  in  a  morbidly  sensitive  condition  justifying  on  the  part  of 
the  subject  the  hypothesis  of  a  foreign  body. 

The  second  variety  of  parathesia  is  the  expression  of  some  disturbance  in 
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a  distant  part.  It  is  usually  hysterical  in  its  character  or  a  variety  of  hysteria 
associated  with  neurasthenia.  It  belongs  to  the  same  class  of  phenomena  aa 
the  sensory  delusions  in  other  parts  of  the  body.  The  globus  hystericus  is 
one  of  its  forms.  Thaon  *  says  that  hysteria  may  give  rise  to  neuralgia  as 
well  as  to  other  forms  of  hypersesthesia  of  the  larynx.  It  also,  according  to 
this  author,  produces  that  form  of  parsesthesia  in  which  there  is  a  sense  of  a 
bone  or  pin  or  some  foreign  substance  in  the  larynx.  The  general  conditi<jn 
of  asthenia,  and  especially  of  neurasthenia,  may  be  assigned  as  a  predisposing 
cause.  The  local  injury  in  the  one  case  and  the  general  hypersesthetic  con- 
dition in  the  other,  with  some  determining  fact,  such  as  the  mental  impression 
or  an  apprehension  of  trouble  in  the  larynx,  constitute  the  exciting  causes. 

Symptoms.-  It  usually  comes  on  after  an  injury  or  as  a  result  of  the  pres- 
ence of  a  mechanical  obstruction  or  irritation,  the  presence  of  a  bone  or  pin 
being  fre(juently  invoked  as  an  explanation  of  the  feeling.  In  a  few  cases  the 
sensation  is  suggestive  of  an  alteration  of  the  structure  of  the  parts.  Patients 
are  inclined  to  think  that  they  have  a  tumor  or  that  there  is  some  deformity. 
In  the  first  class  of  cases  there  is  a  sense  of  pricking  or  of  scratching  in  the 
larynx.  This  is  not  constant  in  locality  or  in  intensity.  There  will  be  times, 
occasionally  days,  in  which  the  sensation  may  be  entirely  absent,  after  which 
it  returns  with  great  severity,  the  patient  insisting  that  the  cause  of  the 
trouble  has  simply  changed  its  location — in  other  words,  that  there  is  a 
migratory  body  in  the  throat.  That  form  of  paraesthesia  in  which  the  sen- 
sation is  that  of  a  tumor  or  malformation  is  also  irregular  in  the  mode  of  its 
manifestation  or  kind  of  disturbance.  Like  the  other  forms,  it  comes  and 
goes,  changes  its  location,  and  undergoes  modification  in  its  character.  It 
may  be  associated  with  neuralgia. 

Diagnosis. — Hypcraesthesia  and  pariesthesia  are  recognized  by  the  symp- 
toms already  described  and  by  the  aid  of  the  laryngoscope.  The  mirror 
reveals  the  fact  that  the  parts  are  normal  in  structure  and  that  there  is  no 
foreign  body  present.  The  mucous  membrane  may  be  hyperoemic  or  anaemic, 
but  is  not  the  seat  of  any  active  inflammation.  The  excessive  sensibility  and 
pain  of  the  larynx  in  ulceration  of  the  ])arts  will  be  excluded  from  this  group 
of  troubles  by  the  revelation  of  the  laryngeal  mirror.  Cases  of  pain  or  j>er- 
vorted  sensation  dependent  upon  the  disorders  of  the  nerve-centres  usually 
involve  the  whole  range  of  functions  suj)plied  by  the  pneumogastrics,  and 
will  generally  be  recognized  by  this  fact.  Such  cases  can  hardly  be  called 
local,  and  do  not  belong  to  the  group  of  aff'ections  embraced  in  this  article. 

Prognosis. — The  prognosis  of  simple  para?8thesia  of  the  larynx  is  not 
grave.  Though  it  may  exist  for  a  long  time,  it,  so  far  as  we  know,  does  not 
terminate  in  death.  While  it  sometimes  results  in  recovery  without  treat- 
ment, it  in  a  large  proportion  of  cases  yields  only  to  both  local  and  general 
treatment.  Its  duration  is  uncertain.  Para»sthesia  coming  on  after  the  pres- 
ence of  a  foreign  body  in  the  organ  may  last  many  months  and  then  gradually 
disappear.  This  result  will  be  largely  aided  by  the  moral  support  whicn 
is  gained  if  we  can  convince  the  patient  that  the  sensation  is  entirely  a 
delusion. 

Treatment. — For  the  purpose  of  meeting  local  indications  in  hyperais- 
thesia  we  may  apply  with  a  brush  or  by  the  means  of  the  atomizer  a  solution 
of  morphine  and  alum  of  the  strength  of  15  centigrammes  of  morphine  and  2 
grammes  of  alum  to  50  grammes  of  water,  or  to  this  may  be  added  20  centi- 
grammes of  carbolic  acid  and  10  grammes  of  glycerin.  Of  this  solution  an 
application  may  be  made  each  day  with  the  hand-atomizer.  The  hand-atom- 
izer is  preferable  to  the  steam-atomizer,  for  the  reason  that  we  know  in  the  use 
of  the  former  the  strength  of  the  solution.  In  the  use  of  the  steam-atomizer 
the  medicated  solution  is  diluted  with  the  water  of  the  steam,  and  we  are 
*  Proceedings  oj  the  Internation(U  Congress  of  Lai-yngoioyy. 
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ignorant  as  to  the  strength  of  the  application.  The  method  of  application 
by  the  use  of  the  atomizer  is  to  be  preferred  to  the  brush  or  sponge  probang, 
for  the  reason  that  we  produce  by  it  no  mechanical  irritation  of  the  parts. 
The  brush  or  sponge  can  hardly  be  used  without  giving  pain  or  discomfort. 
In  addition  to  the  solution  above  indicated,  solutions  of  borax,  of  sulphate  of 
zinc,  of  tannin  and  glycerin  with  chloroform,  of  nitrate  of  silver  not  too  con- 
centrated— 2  to  10  centigrammes  to  30  grammes  of  distilled  water — tincture  of 
aconite,  solutions  of  the  bromides,  cocaine  and  other  amesthetics,  mav  be  used 
with  benefit.  In  many  cases  the  administration  of  general  tonics  along  with 
the  local  treatment  will  be  of  the  greatest  value.  The  application  of  electricity 
to  the  parts  through  the  surfaces — that  is,  from  one  side  of  the  larynx  to  the 
other — will  add  to  the  efficacy  of  other  local  treatment.  The  strength  of  the 
current  should  not  be  so  great  as  to  give  rise  to  any  discomfort.  The  current 
should  be  continuous,  and  should  be  repeated  every  day  for  several  weeks  if 
the  disorder  does  not  yield  sooner.  In  cases  which  have  been  induced  by 
vicious  habits  of  living  or  of  exercise  of  the  organ  there  should  of  course 
be  an  entire  change  of  the  habits.  The  producing  cause  should,  if  possible, 
be  removed.  The  exposure  of  the  parts  to  anything  which  gives  rise  to  pain 
is  to  be  avoided.  If  hypersesthesia  has  been  induct  by  unnatural  methods 
of  singing  or  of  speaking,  these  should  be  remedied. 

In  neuralgia  the  general  treatment  for  that  affection  is  indicated.  Quinine 
and  iron  have  especially  been  found  useful.  In  the  hysterical  variety  of  both 
hypersesthesia  and  parsesthesia  general  treatment  is  of  more  value  than  local 
measures.  Greneral  tonics,  moral  support,  such  as  will  be  secured  if  we  can 
convince  the  patient  that  there  is  really  no  serious  trouble  with  the  organ, 
but  that  it  is  only  a  morbid  sensation,  will  be  of  the  greatest  value.  In  these 
cas«s  change  of  climate,  change  of  occupation,  diversion  by  new  associations, 
with  expectation  of  recovery  on  the  part  of  the  patient,  often  bring  about  the 
most  satisfactory  results.  The  diagnosis  should  be  certain  and  the  physician 
should  be  able  to  speak  with  confidence  in  the  matter.  This  will  go  far  toward 
efiectine  a  cure.  For  the  purpose  of  diminishing  the  general  irritability  of  the 
system  bromine  in  some  of  its  combinations,  potassium,  sodium,  iron,  quinine, 
etc.,  may  be  useful. 


AnsBsthesia. 

Definition. — Diminished  sensibility  of  the  mucous  surfaces  dependent 
upon  lesion  of  the  nerve-centres,  alteration  of  the  conductivity  of  the  nerve- 
trunks,  or  upon  disease  in  their  terminal  distributions.  It  is  usually  bilateral, 
but  may  be  limited  to  one  side.  This  alteration  of  the  sensitive  condition  of 
the  mucous  membranes  is  usually  observed  after  diphtheria.  It  is  also  met 
with  in  bulbar  paralysis.  In  this  last  condition  it  is  only  one  of  the  phenom- 
ena of  paresis  or  paralysis  involving  several  different  organs.  It  is  not,  there- 
fore, properly  a  disea.se  of  the  larynx,  and  the  consideration  of  it  will  not  be 
embracea  in  this  article.  It  has  been  stated  that  hysteria  is  frequently  accom- 
panied with  anaisthesia  of  the  larynx.  Von  Ziemssen,  Chairou,  and  Schnitzler 
have  published  cases.  It  seems  very  improbable  that  this  condition  of  the 
organ  is  so  generally  present  in  hysteria  as  is  claimed  by  Chairou.  It  is, 
however,  certain  that  anaesthesia  as  well  as  hyperoesthesia  of  the  larynx  exists 
as  a  complication  of  hysteria.  In  the  later  stages  of  all  exhaustive  diseases, 
as  cholera,  etc.,  the  sensibility  of  this  organ  is  either  diminished  or  abolished. 
This  is  not,  however,  a  true  paralysis  in  the  sense  in  which  we  generally  use 
the  term.  It  is  only  one  of  the  manifestiitions  of  the  general  failure  of  the 
life-forces.  The  special  senses,  the  reflex  functions,  all  share  in  this  paresis, 
this  severing  of  the  relationshii)s  of  life.  Anaesthesia  of  the  larynx  is  usually 
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confined  to  the  parts  supplied  by  the  superior  laryngeal  nerves,  and  is  sharply 
limited  by  the  edges  of  the  vocal  bands.  If  there  is  anaesthesia  of  the  parts 
below  these  bands,  it  is  of  much  less  significance  and  hardly  requires  our 
consideration. 

Etiology. — So  far  as  we  know,  there  are  no  predisposing  causes.  The 
chief  exciting  cause  of  this  affection  is  unquestionably  aiphtheria.  It  is,  in 
fact,  a  sequel  of  diphtheria.  It  will  hardly  be  necessary  to  repeat  here  what 
the  reader  will  find  fully  discussed  in  the  sections  devoted  to  diphtheritic 
inflammation  of  the  fauces  and  adjacent  parts :  we  are  mainly  concerned 
with  the  phenomena.  Just  how  this  morbid  process  produces  paralysis  is  not 
known.  It  is  believed  by  some  observers  that  the  disease  is  produced  by  the 
alteration  of  the  nutrition  of  the  parts  during  the  progress  of  the  diphtheria. 
It  is  stated  that  the  parts  most  nearlv  related  to  the  seat  of  the  exudation 
are  most  likely  to  become  involved.  This  is  thought  to  sustain  the  theory 
of  the  direct  propagation  of  the  morbid  changes  n-om  the  mucous  surfaces 
to  the  nerves  and  muscles.  That  the  paralysis  following  diphtheria  is  not, 
however,  produced  alone  in  this  manner  seems  to  be  made  evident  by  the  fact 
that  distant  parts,  parts  which  have  not  been  at  all  involved  in  the  disease, 
do  nevertheless  become  affected  with  paralysis.  This  paralysis  develops  when 
the  general  health  and  the  nutritive  changes  are  all  improving.  It  is  quite  evi- 
dent, therefore,  that  the  loss  of  power  in  the  laryngeal  muscles,  as  well  as  the 
altered  sensibility,  in  part  at  least,  must  be  due  to  some  lesion  of  the  nerve- 
centres.  In  addition  to  the  causes  above  noted,  anything  which  impairs  or 
destroys  the  function  of  the  superior  laryngeal  nerve  may  produce  this  affec- 
tion. In  the  anaesthesia  from  hysteria  we  know  only  the  fact,  but  do  not 
know  just  how  the  derangements  of  the  nerves  in  a  distant  part,  or  in  the 
nerve-centres  perhaps,  arc  so  reflected  as  to  change  the  function  of  this  organ. 
The  hyperaesthesias,  the  parajsthesias,  and  the  anaesthesias  of  hysterical  cha- 
racter are  all  probably  produced  in  the  same  manner.  Anesthesia  in  bulbar 
paralysis  is  easily  understood,  but  need  not,  for  the  reasons  already  given, 
engage  our  attention. 

Symptoms. — This  condition  is  usually  associated  with  paresis  or  paralysis 
of  the  muscles  of  the  part.  One  of  the  first  symptoms  of  loss  of  sensibility 
is,  therefore,  a  failure  of  the  constrictors  of  the  larynx  to  protect  the  organ 
.from  the  intrusion  of  foreign  substances  in  the  foriii  of  food  and  drink. 
.Particles  swallowed  find  entrance  into  the  respiratory  tube,  and  this  with 
no  sense  of  discomfort.  If  the  paralysis  is  complete  both  above  and  below 
the  glottis,  the  intrusion  of  these  substances  is  not  recognized.  There  may 
be.  no  cough  or  spasm  to  indicate  the  fact.  In  the  mean  time,  the  particles 
of  food  descend  into  the  bronchi,  and  may  become  the  exciting  causes  of 
broncho-pneumonia.  It  is  often  noticed  after  tracheotomy  for  diphtheria 
that  food  and  drinks  gaining  access  to  the  respiratory  tract  are  discovered  at 
the  tracheal  opening.  In  several  cases  within  the  knowledge  of  the  writer 
this  fact  has  led  the  operator  to  fear  that  the  posterior  wall  of  the  trachea  had 
teen  opened.  In  all  cases  in  which  the  pharynx  is  in  a  state  of  paresis  a 
^sareful  examination  should  be  made  by  means  of  the  laryngeal  mirror. 

.There  are  no  subjective  symptoms,  and  this  fact  makes  it  probable  that  the 
afiection  is  more  common  than  has  been  supposed.  The  patient  complains 
Beijther  of  pain  nor  of  any  other  discomfort.  This  statement  is  only  true, 
however,  wnen  there  is  simple  loss  of  sensation.  There  may  be  paraesthesia 
aasociated  with  partial  anaesthesia.  In  such  cases  there  will  be  noted  the 
lisual  symptoms  of  paraesthesia.  In  hysterical  forms  of  anaesthesia  the 
Appearance  of  the  parts  is  often  variable  from  day  to  day.  The  location  of 
the  disordered  function  is  well  defined  at  the  time  of  one  examination,  while 
at  the  next  the  condition  may  be  quite  different.     It  is  stated  by  Thaon  *  that 
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in  one-sixth  of  the  cases  of  hysteria  the  larynx  is  in  some  way  affected.  The 
epiglottis  is  more  usually  the  seat  of  the  affection  in  the  hysterical  variety. 
Several  authors  have  noted  that  with  the  laryngeal  disorder  there  is  often  a 
zone  of  modified  sensation  beneath  the  chin  and  on  each  side  of  the  larynx. 
This  sometimes  amounts  to  absolute  loss  of  cutaneous  sensibility. 

(Bourse  and  Termination. — According  to  Mackenzie,  Von  Ziemssen,  and 
others,  the  anaesthesias  following  diplitheria  usually  terminate  in  recovery. 
It  is  quite  possible,  however,  that  the  literature  of  the  subject  does  not  give 
us  elements  on  which  to  base  an  opinion.  I  am  inclined  to  think  that  cases 
die  from  this  disorder  in  which  the  nature  of  the  affection  is  never  rcognizcd. 
It  is  quite  certain  that  paralysis  of  the  fauces  is  not  unattended  with  danger. 
It  is  also  probable  that  in  many  of  these  cases  the  real  danger  is  not  so  much 
from  the  loss  of  muscular  power  in  the  pharynx,  and  consequent  inability  to 
swallow,  as  from  the  fact  that  the  larynx  is  not  protected  from  the  introduc- 
tion of  foreign  substances,  that  the  intrusion  of  these  substances  is  not  recog- 
nized, and  the  consequent  disorders  of  the  lungs  become  the  cause  of  death 
more  frequently  than  has  been  supposed. 

Duration. — Paralvsis  of  the  sensory  nerves  of  the  larynx  usually  lasts 
only  a  few  weeks.  When  a  result  of  diphtheria  it  disappears  with  the  motor 
trouble  with  which  it  is  associated.  As  a  complication  of  hysteria,  or  rather 
when  hysterical  in  character,  it  may  last  indefinitely.  When  dependent  u]>on 
changes  in  the  centres  from  which  the  pneumogastrics  are  derived  it  has  a 
history  commensurate  with  that  affection. 

The  PATHOLOGY  AND  MORBID  ANATOMY  havc  been  Suggested  in  the  dis- 
cussion of  the  cause  and  symptomatology  of  the  disorder.  The  question  of 
the  local  or  general  changes  in  the  diphtheritic  variety  is  noted  in  the  history 
of  the  disease. 

The  DIAGNOSIS  is  made  mainly  by  the  examination  with  the  laryngoscope. 
The  probe  will  at  once  determine  the  presence  or  absence  of  the  sensibility 
of  the  mucous  membrane  of  the  parts.  In  addition  to  touch,  electricity  may 
be  employed.  In  these  casas  the  alteration  involves  both  the  tactile  and 
reflex  sensory  functions.  There  will  therefore  be  neither  cough  nor  spitsni 
resulting  from  a  mechanical  irritation.  The  surfaces  are  usually  quite  normal 
in  color  and  form.  The  epiglottis  is  erect,  abnormally  so,  and  there  will  often 
be  more  or  less  paresis,  or  even  complete  paralysis,  of  the  other  muscles  of  the 
organ.  In  some  cases  the  difficulty  in  deglutition  due  to  derangement  of  tlie 
reflex  functions  may  be  also  suggestive  of  alterations  of  sensation  in  the  parts 
within  the  larynx,  but  it  is  only  a  suggestion. 

The  PROGNOSIS  is  usually  favorable,  but  for  the  reasons  given  above  this 
should  be  accepted  with  some  degree  of  reservation.  The  diphtheritic  vari- 
eties share  in  the  uncertainty  of  other  forms  of  paralysis  in  that  disorder. 
The  hysterical  forms  are  not  dangerous,  but  may  continue  so  long  as  the 
pi-imary  affection  persists. 

Treatment. — This  should  be  both  local  and  general.  The  local  treatment 
consists  almost  entirely  in  the  application  of  electricity.  Jioth  the  galvanic 
and  faradic  currents  are  recommended.  In  my  own  practice  I  have  been 
accustomed  to  resort  to  the  galvanic,  but  modified  by  the  introduction  of  a 
shunt  or  switch,  so  as  to  produce  a  wave  of  electricity.  The  manner  in  which 
this  is  accomplished  is  to  connect  in  the  circuit  a  coil  such  as  that  used  for  the 
faradic  current.  This  takes  out  of  the  direct  current,  with  each  closure  of 
the  circuit  in  the  coil,  a  portion  of  the  quantity  of  the  current,  and  without 
entirely  interrupting  the  working  circuit  gives  a  wave  of  electricity,  pro- 
ducing, so  far  as  I  can  judge,  the  results  of  both  the  primary  and  secondary 
currents.  There  is  not  the  shock  of  complete  interruption,  while  there  is  the 
stimulus  of  the  irregular  quantity.  The  electrode  which  will  be  found  most 
convenient  is  that  devised  by  Mackenzie  or  some  modification  of  it.     It 
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Bhould  be  applied  through  the  parts  from  one  side  of  the  larynx  to  the  other 
by  placing  the  tip  or  point  of  the  instrument  in  one  of  the  pyriform  sinuses 
over  the  superior  laryngeal  nerve.  A  double  electrode  will  often  answer 
better,  placing  one  point  m  one  sulcus,  while  the  other  is  in  contact  with  the 
mucous  membrane  of  some  other  part  of  the  organ  or  in  the  opposite  sinus ; 
that  is,  on  the  other  side  of  the  larynx.  The  current  then  passes  through 
the  parts  and  stimulates  all  the  tissues  between  the  two  poles.  The  application 
should  be  made  every  day,  and  for  several  minutes  at  each  sitting,  interrupted, 
of  course,  as  required  by  the  variable  condition  of  the  parts.  The  current 
should  not  be  so  strong  as  to  produce  positive  pain.  This  is  not  easily 
reached,  however,  for  the  reason  that  the  response  is  slow  and  uncertain. 
The  strength  of  the  current  should  be  tested  upon  the  normal  surfaces  of  the 
patient,  or,  better,  upon  the  mucous  membranes  of  the  operator,  before  apply- 
ing it  to  the  morbid  parts. 

In  case  a  reliable  tangent  galvanometer  is  used,  much  more  certainty  can 
be  reached  than  when  the  strength  is  determined  solely  by  the  sense  of  touch. 
With  this  exhibition  of  electricity  there  should  also  be  administered  such 
remedies  as  are  best  calculated  to  restore  the  general  strength  of  the  patient 
— quinia  and  iron,  with  the  bitter  tonics,  and  especially  strychnia  in  what 
would  be  considered  large  doses  (.003-.005  grammes),  two  or  three  times  a 
day,  with  interruptions  every  few  days.  In  the  hysterical  cases,  as  well  as 
those  following  diphtheria,  electricity  is  often  of  great  value. 

Attention  should  also  be  given  to  the  proper  treatment  of  any  local  trouble 
in  the  viscera  of  the  abdomen  or  pelvis.  Uterine  disease,  if  present,  as  it 
frequently  is,  demands  attention.  It  is  believed  by  some  authorities  that  the 
unilateral  disorders  of  the  larynx  dependent  upon  ovarian  irritation  generally 
manifest  themselves  upon  the  side  corresponding  to  the  diseased  ovary.  It  is, 
however,  rare  to  meet  with  complete  unilateral  anaesthesia.  In  addition  to 
the  use  of  these  measures,  change  of  surroundings,  especially  in  the  hysterical 
variety,  diversion  by  new  associations,  new  occupations,  etc.,  are  to  be  secured 
whenever  practicable. 


DISORDERS  OF  MOTION. 

Disorders  of  motion  are  perhaps  more  complex  than  those  of  sensation. 
They  may  be  divided  into  two  general  groups — 1st,  exalted  action  ;  2d,  dimin- 
ished or  arrested  action.  The  first  group  is  susceptible  of  a  subdivision :  first, 
those  in  which  the  sensory  functions  arc  exalted  as  well  as  the  motor.  In  some 
of  these  cases  the  real  disturbance  is  very  probably  hyperaesthesia  rather  than 
increased  irritability  of  the  nerves  going  to  the  muscles.  Generally,  however, 
the  morbid  phenomena  are  mixed ;  the  two  sets  of  nerves  are  both  in  a  state  of 
over-action.  Spasm,  for  instance,  may  be  the  result  of  excessive  activity  of  the 
sensory  function  coupled  with  the  exaltation  of  the  motor  impulses,  or  exagge- 
rated irritability.  Second,  the  spasm  or  exalted  activity  of  the  muscles  may 
be  entirely  independent  of  sensory  impressions,  possibly,  in  some  instances, 
dependent  upon  muscular  conditions,  but  generally  only  the  local  expres- 
sion of  some  central  nervous  trouble.  Chorea  may  be  cited  as  an  example. 
The  diminished  action  of  the  motor  system  may  also  be  due  to  either  a  want 
of  the  sensory  common  or  special  impressions ;  or  it  may  be  due  to  failure  of 
the  motor  centres  or  some  interruption  of  the  continuity  of  the  conducting 
media ;  or,  lastly,  it  may  be  for  the  reason  that  the  muscles  themselves  are  so 
changed  that  they  do  not  respond  to  the  normal  stimuli,  such  as  the  com- 
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mands  of  the  will  or  reflex  impressions.  It  will  be  seen  from  this  brief 
statement  that  the  subject  of  motor  derangements  is  one  of  much  complexity. 
From  the  very  nature  of  the  complications  it  is  often  impossible  to  satisfac- 
torily analyze  the  symptoms  and  to  determine  with  certainty,  in  a  given  case, 
whether  w^  have  to  deal  with  a  simple  or  a  compound  result.  We  may,  it  is 
true,  in  some  instances  arrive  at  approximately  correct  conclusions  by  resort- 
ing to  the  physiological  methods  of  testing  the  muscle  by  galvanism  and  far- 
adism.  In  other  instances  we  may  by  a  careful  study  of  the  history  of  the 
disease  reach  at  least  a  provisional  opinion.  We  must,  after  all,  admit  that 
much  will  in  many  of  these  derangements  remain  to  be  conjectured. 


Exalted  Action. 

There  is  quite  a  difference  among  authorities  as  to  the  place  in  the  classi- 
fication of  disease  of  the  larynx  which  should  be  assigned  to  spasm  as  met 
with  in  childhood,  and  whicn  is  also  occasionally  encountered  in  adult  life. 
It  is  not  possible,  perhaps,  in  the  present  state  of  knowledge,  to  separate  in 
every  instance  those  cases  in  which  there  is  disorder  of  the  circulation  and 
nutrition  of  the  larynx  from  those  in  which  the  spasm  is  the  result  of  dis- 
turbance simply  of  innervation,  or  in  other  cases  the  reflex  manifestations  of 
nervous  irritation  elsewhere.  Generally,  however,  this  can  be  done.  I  have 
for  a  long  time  been  accustomed  to  consider  the  affection  known  as  spasmodic 
croup  to  DC  a  mild  inflammation  of  the  larynx,  and  that  it  differs  from  the 
same  affection  in  the  adult  for  the  reason  that  the  lumen  of  the  tube  is 
smaller,  the  cartilages  are  more  yielding,  and  the  susceptibility  of  the  parts 
is  greater,  and  further  for  the  reason  that  the  nervous  system  in  childhood  is 
always  more  prone  to  spasm  than  in  the  adult.  Stridulous  laryngitis,  how- 
ever, is  a  real  disease,  and  is  for  the  reasons  above  given  a  neurosis,  even 
though  it  is  an  inflammation.  It  is  entitled  to  a  separate  description  for  the 
reason  that  the  symptoms  are  so  well  marked  and  differ  in  so  many  partic- 
ulars from  those  of  ordinary  inflammations.  That  there  is,  besides,  a  true 
spasm  of  the  muscles  of  the  larynx,  independent  of  inflammation,  by  which 
the  vocal  cords  and  the  constrictors  are  brought  into  action  and  possibly  kept 
in  a  state  of  tonic  contraction,  is  possible. 

In  a  majority  of  instances  of  laryngeal  spasm  there  is  a  degree  of  inflam- 
mation, as  above  stated,  or  at  least  a  degree  of  congestion  of  the  mucous 
membranes.  It  is  certainly  true,  however,  that  in  exceptional  cases  there  are 
no  indications  of  such  a  condition  of  the  parts,  so  far  as  we  can  determine 
by  ante-  or  post-mortem  study.  It  seems  to  be  evident,  then,  that  under  this 
name  of  spasm  of  the  larynx  or  of  some  synonym  of  it  many  careful  observers 
have  recorded  facts  and  have  grouped  them  with  the  thought  that  the  func- 
tional derangement  was  the  main  trouble.  The  real  difficulty  appears  to  be 
that  the  spasm  is  in  fact  a  symptom — a  symptom  of  perhaps  several  different 
disorders,  but  so  prominent  and  creating  so  much  alarm  that  it  has  seemed 
for  the  time  being  to  be  the  disease  itself;  and  yet  in  most  cases  there  is  a 
mild  form  of  inflammation,  local  in  its  extent,  and  producing,  so  long  as 
there  is  no  interierence  with  the  function  of  respiration,  no  general  disturb- 
ance. It  is  perhaps  appropriate  to  include  in  the  discussion  not  only  the 
purely  nervous  cases,  but  also  those  conditions  in  which,  while  there  is  hyper- 
semia,  and  probably  always  some  derangement  of  secretion,  nevertheless  the 
symptoms  and  dangers  concern  mainly  the  motility  of  the  muscles  of  the  organ. 

The  disease  occurs  both  in  children  and  in  adults.  There  is,  however,  in 
its  etiology,  course,  and  terminations  quite  a  marked  difference,  as  observed 
before  and  after  puberty.  We  shall  therefore  consider,  first,  spasm  of  the 
glottis  in  children;  second,  in  adults. 
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Spasm  in  Ohildren. 

Synonyms. — Laryngismus  stridulus,  False  croup,  etc. 

Etiology. — Predisposing  Causes. — The  disease  occurs  most  frequently  in 
children  from  a  few  months  to  two  or  three  years  old.  It  is  occasionally  met 
with  in  those  still  older  and  up  to  puberty.  It  seems  to  be  more  often  encoun- 
tered in  patients  of  a  strumous  habit  than  in  those  of  a  healthy  constitution. 
Rickety  children  are  especially  liable  to  the  affection :  the  (Jerman  patholo- 
gists especially  insist  upon  this  factor.  Patients  of  a  nervous  temperament 
predisposed  to  general  spasms  are  especially  predisposed  to  this  affection  in 
the  larynx.  It  is  a  general  law  that  muscles  weakened  either  by  disease  or 
by  fatigue  or  by  deficient  nutrition  are  especially  irritable.  In  them  mechan- 
ical as  well  as  other  forms  of  stimuli  produce  local  contraction  with  great 
readiness.  These  contractions  are,  it  is  true,  rather  the  expression  of  the 
condition  of  the  muscles  than  of  the  nerves.  The  muscular  condition  must, 
however,  be  regarded  as  a  predisposing  cause  of  the  spasm.  In  the  same 
way,  perhaps — namely,  by  the  inherited  tendency  to  lower  forms  of  vitality, 
weakened  muscular  power — we  may' account  for  the  fact  that  family  history 
of  similar  conditions,  such  as  false  croup  in  other  members  or  in  the  parents, 
should  be  considered  as  among  the  evidences  of  predisposing  tendencies  to 
spasm  of  the  glottis. 

Sex  has  in  this  aftectiou,  as  well  as  in  most  laryngeal  diseases  of  children,  a 
predisposing  influence.  Mackenzie  has  collected  in  all,  from  different  sources, 
8248  cases.  Of  these,  5378  were  boys  and  2870  girls — a  proportion  of  nearly 
2  boys  to  1  girl.  In  adults  the  reverse  holds  good,  females  being  much  more 
frequently  seized  than  males.  It  is  certain  that  season  has  something  to  do 
with  the  development  of  the  disease,  but  this  influence  should  be  regarded 
rather  as  a  producing  than  a  predisposing  cause. 

Dentition,  worms,  weaning,  or  anything  which  produces  an  irritation  of  the 
alimentary  canal  may  also,  by  exciting  the  reflex  irritability  of  the  nervous 
system,  become  predisposing  causes  of  laryngismus.  The  influence  of  denti- 
tion has,  however,  been  probably  over-estimated. 

The  exciting  causes  of  spasm  of  the  glottis  are  not  well  defined.  In  a  few 
cases  we  are  able  to  definitely  fix  upon  something  as  the  occasion  of  the  attack. 
It  is  possible  that  there  may  be  some  central  lesion,  and  this  may  be  well  de- 
fined. This  is  rare,  however.  It  is  nevertheless  true  that  the  onset  is  gener- 
ally preceded  by  some  derangement  of  the  general  health.  There  has  been 
for  a  day,  or  perhaps  only  for  an  hour  or  two,  a  slight  cold,  a  little  hyperajmia 
of  the  respiratory  mucous  surfaces,  or  disturbances  of  the  digestive  tract,  or  the 
child  has  been  unusually  fatigued  or  excited  from  play  or  study.  The  secre- 
tions have  in  other  cases  been  deranged.  No  one  of  these  causes  has  perhaps 
been  of  sufficient  gravity  to  attract  the  attention  of  the  mother  or  nur^e.  The 
indisposition,  if  it  has  been  noticed  at  all,  has  been  regarded  as  only  one  of  the 
many  ephemeral  troubles  that  so  often  occur  in  infancy,  and  no  anxiety  has 
been  felt.  Of  all  these  possible  causes,  the  one  most  frequently  invoked  after 
the  attack  is  a  cold,  slight,  it  is  true,  but  nevertheless,  in  the  light  of  the  subse- 
quent history,  evidently  a  mild  form  of  inflammation  of  the  laryngeal  mucous 
membranes. 

Symptoms. — Spasm  of  the  glottis  usually  takes  place  at  night.  It  is  true  that 
some  authorities  deny  that  this  is  the  case.  Stefen  says  **  that  it  is  quite  as  likely 
to  occur  during  the  day  as  night."  In  a  great  majority  of  instances,  however, 
it  will  be  found  that  the  attack  occurs  after  the  child  has  been  asleep.  During 
the  day  there  has  been  perhaps  a  slight  disturbance  of  the  general  health,  a 
little  inclination  to  cough,  or  there  has  been  a  catarrh  of  the  fauces  or  bron- 
chial mucous  surfaces ;  nothing,  however,  of  a  serious  character  has  been 
observed.     At  midnight  or  later  the  little  one  awakes  with  a  crowing  or 
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whistling  inspiration.  It  starts  up  in  bed,  and  evidently  experiences  great 
difficulty  in  breathing ;  this  difficulty  is  manifestly  in  inspiration  ;  expiration 
is  easy  and  free.  The  eyes  are  prominent,  the  lips  blue,  the  surface  often  bathed 
in  perspiration  ;  pulse  frequent,  small,  at  times  irregular ;  there  is,  if  the  child 
be  old  enough  to  reason  in  the  matter,  great  alarm  ;  there  is  often  cough,  and 
this  cough  IS  characteristic :  it  is  a  hoarse,  metallic,  barking,  peculiar  cough, 
described  as  croupy.  K  the  spasm  is  limited  to  the  larynx,  the  other  muscles 
not  being  affected,  the  patient  clutches  at  whatever  it  can  reach,  and  often 
seizes  the  throat  as  though  there  was  something  there  to  tear  away.  The 
general  surface  becomes  cyanotic  and  all  the  symptoms  of  asphyxia  are  pres- 
ent The  voice,  though  not  generally  extinct,  is  altered ;  it  becomes  hoarse, 
or  husky,  as  it  is  called ;  in  a  few  minutes  the  severity  of  the  attack  is  passed, 
and  the  little  sufferer  sinks  exhausted  into  a  sleep  more  or  less  disturbed.  A 
second  attack  may  occur  the  same  night,  or  there  may  be  nothing  more  to 
alarm  the  attendants  till  the  next  night.  The  second  attack,  if  it  occurs,  as 
it  generally  does,  on  the  succeeding  night,  is  less  severe  than  the  first ;  the 
third  still  more  mild ;  and  this  generally  ends  the  case  for  the  time  being. 
During  the  intervals—that  is,  during  the  day — the  patient  in  a  majority  of 
casas  is  up,  and  seems  to  be  but  slightly  affected  by  the  seizure  of  the  night 
before.  There  will  perhaps  be  a  slight  cough,  with  some  loss  of  appetite  and 
indisposition  to  engage  in  play.  This  is  the  most  usual  type  of  the  disease. 
In  a  few  cases  there  is  more  marked  derangement  of  the  general  health.  The 
spasms  are  more  severe ;  the  cramp  is  not  confined  to  the  laryngeal  muscles, 
but  involves  other  parts,  such  as  the  muscles  of  the  chest  and  the  extremities. 
•During  the  intervals  of  the  attack  there  is  perhaps  a  little  fever,  the  digestive 
tract  is  disordered,  the  cough  may  be  marked  during  the  day,  there  may  be 
an  increase  in  the  secretions  of  the  respiratory  surfaces.  Attacks  may  recur 
during  the  day  and  for  several  days ;  the  cough  may  retain  its  croupy  cha- 
racter, and  the  voice  may  continue  to  be  hoarse. 

Course  and  Duration. — Spasm  of  the  larynx  is  usually  a  transient 
phenomenon,  lasting  only  from  a  few  seconds  in  the  milder  cases  to  several 
minutes  in  the  more  severe  forms  of  the  disease.  The  attacks  are  intermit- 
tent. The  seizures  are  relieved  by  intervals  of  comparative  relaxation  of  the 
muscles  of  the  parts.  Even  in  the  intervals  there  is,  however,  a  degree  of 
contraction  of  the  constrictors,  so  that  the  relief  is  not  absolute.  Two  or  three 
days  elapse  before  the  attack  may  be  said  to  have  entirely  ceased.  In  the 
severer  forms  the  consequences  of  the  spasm  may  continue  even  for  a  still 
longer  time.  There  are  usually  no  sequelae.  When  the  patient  has  recovered 
there  is  nothing  left  of  the  disease,  though  there  is  often  a  predisposition  to  a 
recurrence ;  the  same  causes  that  produced  the  first  attack,  or  even  slighter 
causes,  may  produce  a  second.  These  causes  are  generally  persistent ;  the 
seizures   are   therefore   usually  repeated. 

Pathology. — In  cases  de|)endent  on  central  disease  the  pathological 
changes  are  to  be  sought  for  outside  of  the  larynx.  In  rickets  and  other 
morbid  conditions  which  by  reflection  produce  spasm  of  the  glottis  the 
pathology  proper  is  distant  and  not  in  the  organ ;  there  is  only  an  excess  of 
motility  in  the  nerves  and  muscular  apparatus.  Efforts  have  been  made  to 
differentiate  spasm  and  false  croup,  but  the  confusion  is  only  equalled  by 
the  disagreement  as  to  the  relation  of  diphtheria  to  true  croup.  It  is  prob- 
ably true  that  the  cramp  is  generally  due  to  some  excess  of  motility  in  the 
system  at  large,  and  that  the  larynx  is  the  seat  of  pathological  changes  that 
determine  the  spasm  in  that  organ.  This  is  especially  true  in  those  cases 
associated  with  rickets,  derangement  of  the  alimentary  canal,  etc.  It  seems 
to  be  a  fact,  nevertheless,  that  in  a  majority  of  cases  the  mucous  membranes 
are,  as  already  stated,  the  seat  of  a  very  mild  inflammation.  Or  perhaps  we 
should  say  they  are  slightly  hypenemic.     So  far  as  we  can  judge  from  exam- 
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ination  iu  cases  which  have  terminated  fatally,  as  well  as  from  ante-mortem 
observation,  there  is  no  structural  change  of  tissue  to  be  recognized  by  the 
naked  eye,  unless  it  be,  during  life,  a  slight  fulness  of  the  vessels.  There  is 
a  change,  however,  in  the  form  of  the  organ,  at  least  at  the  entrance  to  the 
larynx.  The  constrictors  are  in  a  state  of  action,  so  as  to  partly  close  the 
superior  opening  to  the  larynx,  and  the  epiglottis  is  rolled  so  as,  in  some 
instances,  to  become  almost  a  tube.  I  have  repeatedly  recognized  this  in 
the  image  seen  in  the  laryngeal  mirror.  Cohn  reports  a  case  of  impaction 
even  of  the  epiglottis  in  the  vestibule  of  the  larynx  (p.  627).  This  fact  is 
also  suggested  by  the  difficult  inspiration  and  the  altered  voice  and  cough. 
In  young  children  the  yielding  character  of  the  cartilages  probably  adds 
largely  to  the  obstruction  produced  by  spasm  of  the  muscles  about  the 
vestibule. 

Diagnosis. — The  diseases  with  which  spasm  of  the  larynx  is  most  likely 
to  be  confounded  are  true  croup,  simple  inflammation  of  the  larynx,  foreign 
bodies  in  the  larynx,  and  possibly,  in  the  absence  of  the  history  of  the  case, 
tumor  situated  in  the  glottis  or  along  the  vocal  cords. 

It  will  readily  be  distinguished  from  true  croup  by  the  fact  that  in  the  one 
case,  true  croup,  the  attack  is  insidious :  the  patient  has  been  sick  some  time, 
usually  several  days  before  spasm  occurs ;  there  is  also  fever,  with  usually 
more  cough ;  the  voice  is  altered  before  the  appearance  of  spasm ;  the  first 
seizure  is  slight,  almost  imperceptible,  and  the  subsequent  attacks  become 
more  and  more  severe  ;  dyspnoea  is  continuous.  All  these  facts  are  in  marked 
contrast  with  the  picture  of  an  attack  of  spasm  of  the  glottis  as  we  have 
attempted  to  describe  it.  In  the  one  case  the  most  alarmmg  symptoms  are 
at  the  beginning.  There  is  an  explosion  of  morbid  phenomena,  each  recur- 
rence less  alarming  till  complete  convalescence  is  established.  In  the  other 
disease  the  symptoms  and  dangers  are  constantly  increasing  in  severity,  till 
at  last  the  spasms  become  as  fearful  as  the  initial  seizure  in  laryngismus.  The 
morbid  anatomy  of  the  two  diseases  is  also  widely  different ;  and  this  differ- 
ence can  be  recognized  during  life.  Simple  ordinary  inflammation  of  the 
larynx  may  give  rise  to  hoarseness  and  cough ;  the  hoarseness  is,  however, 
difl'erent  from  that  in  laryngismus.  There  is  fever,  and  the  hyperemia  of  the 
organ  can  be  readily  recognized.  The  disease  is  progressive,  does  not  pl-esent 
its  most  alarming  symptoms  at  the  beginning,  and  spasm,  if  it  occurs,  is  a 
late  event. 

It  is  possible  that  spasm  of  the  larynx  might  be  mistaken  for  a  foreign 
body  in  the  organ.  It  will  be  remembered  that  the  attacks  of  spasm  usually 
occur  at  night  after  the  child  has  been  asleep.  The  history  of  K)reign  bodies 
in  the  larynx  reveals  what  we  should  expect — namely,  that  the  accident 
almost  always  occurs  during  the  day.  In  a  great  majority  of  cases  this  his- 
tory also  furnishes  reliable  information  of  some  substance  or  object  which  was 
in  possession  of  the  child,  and  which  has  disappeared.  The  dyspnoea  is  more 
continuous  and  the  course  and  symptoms  more  variable.  There  will  there- 
fore be  no  great  difficulty  in  any  case,  and  in  most  cases  no  difficulty  at  all, 
in  making  a  certain  diagnosis  as  between  these  two  conditions.  In  a  few 
cases  of  laryngeal  tumor  the  symptoms  are  very  similar  to  those  of  the  dis- 
ease under  consideration.  The  attacks  in  the  case  of  a  pedunculated  tumor 
on  the  vocal  cords  may  take  place  at  night  and  may  be  intermittent.  The 
rarity  of  this  affection  in  children  in  comparison  with  spasm  of  the  larynx, 
and  the  further  fact  that  in  the  case  of  tumor  there  is  a  more  continuous  dis- 
turbance of  respiration,  make  the  differentiation  easy.  Paralysis  of  the 
adductors  gives  rise  to  more  dyspnoea  during  sleep,  but  the  history  and 
laryngeal  mirror  make  the  diagnosis  easy  and  certain. 

rROGNOSis. — The  large  majority  of  cases  of  spasm  of  the  larynx  recover. 
Statistics  show  that  there  are  deaths  from  this  disease,  but  in  proportion  to 
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the  number  attacked  I  think  the  mortality  is  small ;  how  small  we  do  not 
know.  The  confusion  in  classification  is  so  great  that  we  cannot  place  much 
dependence  upon  published  statistics.  In  our  climate  I  think  most  observers 
will  admit  that  a  patient  seldom  dies  from  this  affection  unless  there  be  asso- 
ciated with  it  some  morbid  condition  of  a  serious  nature. 

Treatment. — ^The  immediate  and  pressing  indication  in  spasm  of  the  lar- 
ynx is  for  something  to  relax  the  constrictors  and  allow  the  act  of  inspiration 
to  be  accomplished  without  embarrassment.  For  the  accomplishment  of  this 
purpose  three  methods  of  treatment  may  be  resorted  to :  First,  heat ;  second, 
emetics  if  there  be  time;  third,  anaesthetics  and  antispasmodics.  Of  all  these 
measures,  the  first  is  the  most  easily  applied,  and  will  probably  in  a  great 
majority  of  cases  prove  efficient.  It  is  usually  within  the  reach  of  the  attend- 
ant or  nurse.  It  can  in  any  event  do  no  harm.  This  fact  is  not  to  be  over- 
looked, as  the  symptoms  are  so  alarming  that  friends  and  physicians  are  often 
tempted  to  do  too  much.  Heat  may  be  applied  by  means  of  cloths  dipped 
in  hot  water  (110®  F.,  or  even  more)  applied  to  the  neck  and  chest  of  the 
patient,  or  the  child  may  be  placed  in  a  bath  of  105°  F.,  while  the  head  is 
Kept  cool  by  cloths  wet  with  cold  water.  This  treatment  may  be  continued 
till  the  spasms  yield.  The  second  of  the  measures  suggested  is  usually  safe, 
and  may  be  resorted  to  along  with  the  first.  Those  agents  should  be  selected 
which  act  with  most  promptness,  amd  the  doses  should  be  adapted  to  the  age 
and  condition  of  the  patient.  Alum,  sulphate  of  zinc,  sulphate  of  copper,  are 
perhaps  the  best,  but  by  no  means  the  only  ones.  Ipecacuanha,  by  the  relaxing 
efiect  which  it  has  upon  the  muscular  and  nervous  system,  may  be  useful  not 
only  in  overcoming  the  spasm,  but  in  preventing  the  recurrence  of  the  attack. 
Antimony  is  unsafe,  and  the  other  emetics  are  quite  as  useful  in  relaxing  the 
muscles.  The  third  of  the  measures  suggested  should  be  used  with  great 
caution.  It  may  be  doubtful  whether,  in  fact,  anaesthesia  is  ever  indicated 
in  simple  spasm  of  the  muscles  of  the  larynx.  The  dyspnoea  renders  it  very 
difficult  to  produce  full  anaesthesia,  and  without  this  the  relaxing  effect  is  not 
reached.  In  cases  in  which  there  is  serious  disease  outside  of  the  larynx 
there  should  be  appropriate  treatment  directed  to  the  extrinsic  trouble. 
During  the  intermission — that  is,  during  the  day  following  the  spasm — 
attention  should  be  directed  to  the  condition  of  the  digestive  and  excreting 
organs  as  well  as  to  the  respiratory  tract.  In  malarial  districts  I  have 
thought  that  quinia  given  in  antiperiodic  doses  the  morning  after  the  seizure 
has  been  of  benefit  in  preventing  or  diminishing  the  severity  of  the  next 
spasm.  In  addition  to  these  measures,  for  the  prevention  of  the  subsequent 
attacks  bromide  of  potassium  or  bromide  of  sodium  in  3  to  5  grain  doses 
may  be  riven  once  in  three  to  six  hours  afler  the  spasm  has  ceased.  Five 
prains  or  chloral,  as  advised  by  Mackenzie,  given  at  bedtime  the  night  afler 
the  attack,  will  also  diminbh  in  a  certain  number  of  cases  the  severity  of  sub- 
sequent seizures,  or  possibly  entirely  prevent  them.  Musk,  myrrh,  camphor, 
castor,  and  other  similar  antispasmodics  are  theoretically  indicated,  but,  in 
fact,  are  of  but  little  if  any  value.  If  the  disease  is  central,  involving  the 
floor  of  the  fourth  ventricle,  the  local  and  general  spasms  are  only  symptoms, 
and  the  treatment  must  be  directed  entirely  to  the  preservation  of  life.  It 
should  be  remembered  in  this  connection  that  in  the  floor  of  the  fourth  ventricle 
the  pneumogastric  and  the  glosso-pharyngeal,  as  well  as  filaments  of  the  spinal 
accessory,  have  their  origin.  The  range  of  distribution  of  these  nerves  marks 
to  some  extent  the  range  of  the  morbid  phenomena  in  disease  of  central 
origin.  It  may  of  course  be  true  in  any  given  case  that  only  a  small  portion 
of  the  central  gray  matter  is  involved,  but  as  a  rule  the  organic  change  in 
one  of  the  nerves  at  the  point  of  origin  does  give  rise  to  disorder  of  function 
of  one  or  both  of  the  others. 

Greneral  tonics  and  attention  to  hygienic  conditions  are  of  great  import- 
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aiice  for  the  purpose  of  giving  vigor  and  regularity  to  all  forme  of  nervouB 
and  muscular  activity. 

Spasm  of  the  Glottis  in  the  Adiilt. 

The  affection  is  usually  bilateral ;  that  is,  all  the  muscles  guarding  the 
vestibule  of  the  larynx,  and  probably  in  most  cases  the  adductors  of  the 
vocal  cords,  are  involved.  That  this  is  not  always  true,  however,  I  am  con- 
vinced by  a  case  now  under  observation  in  my  own  practice.  The  patient  ia 
an  adult,  and  I  have  been  able  to  determine  by  laryngoscopic  examination 
that  the  muscles  on  the  left  side  are  the  seat  of  the  spasm.  The  epiglottis  is 
drawn  downward  and  backward  on  that  side.  The  top  of  the  left  arytenoid 
cartilage  is  drawn  forward,  while  the  similar  parts  of  the  right  side  remain  in 
their  normal  position  except  the  change  necessarily  produced  in  the  epiglottis. 
This  condition  is  not  constant,  and  is  not  a  paralysis  of  the  opposite  side.  This 
is  the  only  case  that  I  have  seen,  and  I  do  not  know  of  any  similar  case  on 
record.  Nothnagel  *  rq)orts  a  case  of  spasm  of  the  adductors  upon  making 
an  effort  to  phonate.  The  cords  were  normally  separated  in  inspiration,  but 
at  the  first  effort  to  speak  they  closed  firmly,  leaving  no  line  of  opening 
between  them.  The  attack  seemed  to  have  been  produced  by  a  powerful 
imj)ression  made  upon  the  nervous  centres.  It  seems  probable  that  it  was 
hysteria.  Krishaber  describes  a  form  of  what  he  calls  spasm  of  the  larynx 
in  adults,  which  seems  to  be  rather  a  local  manifestation  of  a  central  disease 
than  a  neurosis  of  the  larj-nx.  It  is  in  many  respects  similar  to  epilepsy. 
The  danger,  even  in  cases  m  which  life  is  threatened,  is  not  from  asphyxia, 
but  from  the  arrest  of  the  functions  of  circulation  and  respiration — an  arrest 
of  the  effort  even  to  breathe.  It  hardly  seems  proper  to  mclude  this  among 
the  troubles  of  which  we  are  treating.     He  calls  it  ictus  laryng^. 

Etiology. — It  is  certain  that  the  same  causes  that  produce  spasm  in 
childhood  are  efiScient  in  the  adult,  though  there  is  an  absence  of  some 
of  the  conditions  that  render  the  disease  so  frequent  in  infancy.  The  car- 
tilages have  become  more  firm,  and  consequently  are  not  so  easily  moved 
by  the  action  of  the  constrictor  of  the  vestibule  of  the  glottis ;  the  size  of 
the  cavity  in  proportion  to  the  necessities  of  the  body  for  air  is  larger ;  the 
control  of  the  voluntary  over  the  automatic  actions  of  the  muscles  of  mixed 
function  is  greater ;  the  reflex  irritability  of  the  nervous  apparatus  is  less. 
These  facts  all  render  the  probability  of  spasm  in  the  adult  much  less  than 
in  the  child.  On  the  other  hand,  the  development  of  the  generative  organs, 
and  the  widespread  influence  which  they  have  upon  the  respiratory  and  circu- 
latory as  well  as  upon  the  central  nervous  system,  introduces  a  new  factor  as 
a  cause  of  motor  disturbances  of  the  larynx.  This  new  element  is  a  reason 
for  the  fact  that  in  adults  the  predisposing  influence  of  sex  is  reversed :  after 
puberty  the  disease  occurs  more  frequently  among  females  than  among  males. 
The  hysterical  character  of  many  of  these  cases  may  be  inferred  from  this 
preponderance  of  one  sex  over  the  other  among  the  subjects  attacked. 

This  fact  has  been  seen  and  described  by  Charcot,  Lefferts,  and  others. 
Irritation  along  the  track  of  the  nerves,  morbid  conditions  of  the  mucous 
surfaces,  or  muscular  irritability,  may  be  each  a  cause  of  spasm. 

Symptoms. — The  symptomatology  of  spasm  in  the  adult  does  not  differ  in 
any  material  respect  from  the  phenomena  observed  in  children.  It  is  in  the 
rarity  and  the  comparatively  milder  character  of  these  symptoms  that  the 
difference  is  to  be  found.  The  attacks  occur  at  night,  as  in  children,  but,  so 
far  as  I  have  observed  them,  they  may  also  take  place  during  the  day.  When 
very  severe  they  occasion  great  alarm  to  the  patient,  and  for  this  reason  pro- 
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duoe  a  profound  impression,  not  only  upon  the  physical,  but  also  upon  the 
mental  and  emotional,  state. 

The  duration  and  termination  of  the  affection  are  about  the  same  as  in 
children.  In  the  mortality-tables  we  find  every  year  a  certain  number  of 
deaths  from  spasm  of  the  larynx  in  adults.  It  is  probable  that  among  these 
there  are  quit€  a  number  which  should  be  placed  elsewhere.  A  patient  may 
die  from  spasm  of  the  larynx,  which  spasm  is  produced  by  an  ulceration,  by 
a  tumor,  by  the  presence  of  a  foreign  body  in  the  organ.  As  in  children  it 
is  quite  certain  that  the  deaths  reported  as  from  spasm  of  the  larynx  include 
many  that  should  be  referred  to  central  or  other  diseases,  so  here  the  imme- 
diate cause  of  death  is  not  unfrequently  given  instead  of  the  real  and  essen- 
tial cause.  This  fact  makes  it  difficult  to  reach  anything  like  a  definite  con- 
clusion as  to  the  termination  of  the  disease ;  only  this  can  be  said :  the  great 
majority  of  cases  recover. 

Fathology. — With  the  exception  of  those  cases  in  which  there  is  disease 
of  the  central  nervous  system  or  along  the  course  of  the  nerves,  we  know 
nothing  of  the  morbid  anatomy  of  this  affection.  In  fact,  there  is  no  appre- 
ciable alteration  of  the  tissues  or  of  the  relations  of  parts ;  the  spasm  is  to  be 
considered  as  a  symptom  of  disease,  and  not  as  the  disease  itself,  or  neces- 
sarily even  as  a    sign  of  morbid  structure  in  the  organ. 

Diagnosis. — In  adults  we  can  make  the  diagnosis  certain  by  the  aid  of  the 
laryngoscope.  This  can  be  done  in  a  certain  number  of  cases  in  childhood, 
it  is  true,  out  not  with  the  same  ease  as  in  those  who  have  reached  more 
mature  years.  Ulcerations,  benign  and  malignant  growths,  and  foreign 
bodies  may  each  or  all  produce  spasm,  but  the  existence  of  such  causes  is 
revealed  by  the  mirror,  and  excludes  such  cases  from  the  group  under 
consideration. 

Treatment. — This  does  not  differ  in  any  essential  respect  from  that  sug- 
gested in  spasm  of  the  larynx  in  children.  Attention  to  the  condition  which 
has  been  instrumental  in  the  production  of  the  affection,  the  use  of  anti- 
spasmodics, such  as  bromides,  chloral,  myrrh,  musk,  camphor,  ether,  chloro- 
form, etc.,  will  meet  the  urgent  symptoms,  while  the  use  of  tonics,  such  as 
vegetable  bitters,  quinine,  iron,  cod-liver  oil,  with  attention  to  a  projxir 
hygiene,  constitutes  the  general  treatment. 

The  question  of  tracheotomy  in  spasm  of  the  larynx  should  be  considered. 
It  is  sometimes  stated  that  there  is  never  in  simple  si)asm  a  justification  for 
this  operation,  and  that  the  other  means  at  our  control  are  always  adequat<j  to 
meet  the  indication.  Krishabor,  Thaon,  and  others  are  of  this  opinion.  Gou- 
genheim  and  Schnitzler  think  it  is  sometimes  required.  While  in  a  very  larpre 
majority  of  cases  of  uncomplicated  spasm  of  the  larynx  the  spasm  will  yield 
U)  the  measures  recommended,  it  is  nevertheless  true  that  there  are  cases  in 
which  this  result  is  not  realized.  The  slowness  of  the  action  of  some  of  the 
drugs,  the  difficulty  in  securing  their  introduction  into  the  system,  their 
absence  at  the  time  of  the  attack,  and  the  delay  in  their  administration, — 
all  these  facts  may  render  it  absolutely  necessary  to  resort  to  an  operation 
for  the  purpose  of  saving  the  life  of  the  patient.  It  is,  however,  rare  that 
this  necessity  will  occur.  In  one  case  recently  in  my  own  practice  I  think  a 
life  was  lost  for  want  of  the  operation.  The  trouble  was,  as  I  thought,  of 
hyst*;rical  origin,  and  at  the  time  of  the  consultation  did  not  threaten  life. 
There  was  free  movement  of  the  vocal  cords,  and  the  vestibule  of  the  larynx 
was  not  obstructed.  Spasm  of  the  constrictors  occurred  at  night,  and  did  not 
continue  for  a  great  length  of  time.  There  was  certainly  not  ])aralysis  of  the 
abductors  of  the  glottis.  I  directed  an  antispasmodic,  and  advised  that  if 
the  S})asm  returned  the  next  night  a  physician  in  the  neighborhood  should 
be  sent  for.  The  spasm  did  recur,  and  the  physician  was  called,  but  before 
he  reached  the  house  the  patient  was  dead.     Ko  post-mortem  was  held,  and 
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the  question  of  the  morbid  anatomy  could  not  be  determined  with  any  decree 
of  certainty.  From  the  fact  that  there  had  not  been  spasm  till  the  night 
previous  to  the  consultation,  that  she  was  an  adult  female  previously  in  good 
health,  with  no  organic  disease,  no  tumor,  no  ulceration,  no  paralysis,  and 
with  a  perfectly  healthy  condition  of  all  the  parts  of  the  organ  as  revealed 
by  the  mirror,  I  am  led  to  believe  that  the  cause  of  death  was  simple  spasm 
of  the  larynx.  It  is  possible  that  this  was  one  of  those  cases  described  by 
Krishaber  and  Charcot  under  the  name  of  ictus  laryng^  or  laryngeal  vertigo, 
and  that  the  death  was  due  to  some  central  disease ;  but  the  description  given 
by  the  attendants  was  that  of  true  spasm  of  the  muscles  of  the  larynx,  and 
it  is  more  probable  that,  as  in  Cohen's  case,  there  was  impaction  of  the  epi- 
glottis in  the  vestibule.  The  question  of  the  operation  should  be  considered 
in  severe  spasm  which  does  not  readily  yield  to  the  ordinary  means.  It  is 
certain,  I  think,  that  life  may  sometimes  be  saved  by  a  timely  opening  of 
the  trachea. 

E.  F.  Ingals  suggests  tubage  of  the  larynx  in  cases  of  spasm  threatening 
death.  If  the  physician  is  present  at  the  time  of  the  dangerous  symptoms, 
this  may  be  attempted.  A  large-sized  catheter  or  one  of  Schrotter's  dilators 
may  be  used  with  no  danger  to  the  patient,  and  possibly  with  the  result  of 
saving  life. 


Chorea  of  the  Larynx. 

There  is  a  kind  of  disturbance  of  the  motor  function  of  the  larynx  which 
has  been  described  as  chorea.  The  derangements  of  phonation  and  of  respi- 
ration are  such  as  we  should  naturally  expect  from  want  of  co-ordination  of 
the  muscles  concerned  in  speaking  and  breathing.  There  may  be  a  true 
chorea  of  the  laryngeal  muscles  when  there  is  no  other  indication  of  the  dis- 
ease. Lefferts,  in  the  first  volume  of  the  Transactions  of  the  American  Lar- 
yngological  Association,  reports  three  cases  which  he  designates  chorea  of  the 
larynx.  They  were  all  characterized  by  spasm  of  the  muscles  concerned  in 
phonation.  It  is  to  be  observed,  however,  that  all  three  were  women  in  early 
fife,  and  that  there  were  no  other  choreic  troubles  mentioned.  There  were, 
so  far  as  the  histories  indicate,  no  hysterical  phenomena  present,  if  we  assume 
that  the  laryngeal  trouble  was  not  of  that  character.  In  the  recital  of  these 
cases  the  author  seems  to  think  that  the  evidence  that  the  patients  were  not 
simulating  is  a  sufficient  proof  that  the  troubles  were  not  hysterical.  This 
will  not,  I  think,  be  accepted  as  adequate  proof  of  the  absence  of  hysteria. 
It  is  certainly  possible  that  the  patients  were  all  three  really  choreic,  but 
there  is  at  least  in  the  fact  of  the  sex,  the  absence  of  other  manifestations 
of  this  disease,  and,  so  far  as  the  author  informs  us,  no  antecedent  his- 
tory of  rheumatism  or  other  morbid  conditions  so  frequently  preceding 
chorea,  a  doubt  as  to  the  nature  of  the  affection.  Chorea  afl[ecting  the 
muscles  of  the  throat  and  of  respiration  is,  I  think,  not  unfrequently  met 
with,  but  there  is  in  these  cases,  so  far  as  I  know,  such  well-marked  symp- 
toms of  the  origin  and  nature  of  the  trouble  as  to  leave  no  reasonable  room 
for  doubt. 

Cases  of  unmistakable  chorea  limited  to  the  laryngeal  muscles  have  been 
seen  by  Knight,  Roe,  and  others.  Chorea  or  spasm  of  the  expiratory  muscles 
alone  may  occur.  I  have  the  records  of  one  such  case,  an  adult  male.  I  was 
unable  to  sajr  certainly  that  the  larynx  was  the  only  part  involved.  After  a 
full  inspiration  there  followed  a  series  of  short,  jerky,  expiratory  acts  till  the 
movable  air  in  the  thorax  was  all  expelled.  For  a  few  breaths  the  respira- 
tion was  regular  and  full,  when  the  same  phenomena  wore  repeated.  There 
was  no  organic  disease.     There  was  forcible  closing  of  the  glottis  during  the 
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Bpasmodic  expiratory  efforts.     The  patient  recovered  under  treatment  by 
arsenic.^ 
Treatment. — ^This  should  be  the  same  as  for  other  forms  of  chorea. 


Nervous  Cough. 

Besides  this  ataxic  condition  we  have  hysterical  disturbances  of  the  motor 
functions,  which  are  of  various  kinds  according  to  the  muscles  involved.  A 
constant  effort  to  clear  the  throat,  as  it  is  called,  is  sometimes  met  with — a 
scraping  of  the  throat,  by  which  there  is  produced  a  rough,  harsh  sound  sim- 
ilar to  Siat  which  is  heard  in  some  of  the  inflammations  of  the  organ.  At 
other  times  the  form  is  that  of  cough — a  cough  which  is  almost  constant,  and 
which  is  not  associated  with  disease  of  the  mucous  surfaces  of  the  thoracic 
viscera.  This  cough  is  sometimes  almost  continuous  for  days,  and  months 
even.  It  occurs  at  intervals  of  a  minute  or  more,  with  the  same  character 
of  hoarseness  and  roughness,  without  any  interruption,  except  during  sleep, 
when  the  breathing  is  free  and  easy.  I  saw  a  few  years  ago  a  little  patient 
who  had  a  cough  of  this  nature  which  lasted  several  weeks,  when  it  was  replaced 
by  the  peculiar  rasping,  scraping  effort  mentioned  above.  The  patient  was  a 
girl  of  fourteen  years  and  had  not  developed.  The  moral  effect  of  a  severe 
case  of  typhoid  fever  in  a  younger  sister,  followed  by  the  confinement  of 
the  mother,  effected  a  cure.  It  is  not  at  all  uncommon  to  find  that  certain 
patients  suffering  from  uterine  troubles  are  also  affected  with  laryngeal 
derangement  of  this  character.  A  lady  was  seen  by  the  writer  a  few  months 
ago  who  had  a  rough,  harsh  cough,  with  attacks  of  asthma.  There  was  no 
evidence  of  thoracic  disease,  and  I  learned  that  she  had  had  this  cough  irom 
the  time  of  her  last  confinement.  I  advised  her  to  consult  a  gynaecologist, 
who  found  that  she  had  a  laceration  of  the  cervix  uteri.  For  this  she  was 
operated  upon,  and  from  the  time  that  she  recovered  from  the  immediate 
effects  of  the  operation  she  had  no  more  asthma  or  cough.  It  had  been 
purely  hysterical. 

Cohen  reports  in  his  work  On  Disease  of  the  Throat  (p.  627)  an  epidemic 
of  hysterical  cough  in  a  school  for  girls  near  Philadelphia.  The  cough  was 
peculiar  in  character.  The  neighbors  called  them  the  barking  girls.  Cough 
of  this  character  may  be  dependent  upon  other  conditions  than  hysteria. 
Irritations  reflected  from  other  parts,  as  the  ear  and  naso-pharynx,  have  been 
noticed.* 

E.  F.  Ingals  reports  a  case  of  an  adult  female  whose  voice  had  been  abnor- 
mal for  several  years.  It  had  been  preceded  by  measles.  Upon  laryngoscopic 
examination  the  ventricular  bands  were  seen  to  be  approximated  during  the 
effort  of  phonation,  while  the  true  or  vocal  bands  were,  when  last  seen,  mode- 
rately separated.  The  voice  was  not  extinct,  but  hoarse,  low  in  pitch.  The 
true  cords  could  not  be  seen  during  phonation  on  account  of  the  closure  of 
the  false  cords.  This  could  hardly  be  considered  as  chorea,  but  there  must 
have  been  an  irregularity  of  muscular  action,  something  between  chorea  and 
hysterical  ataxia.     There  were  no  other  abnormal  movements  of  the  larynx. 

Treatment. — For  these  hysterical  forms  of  trouble  the  treatment  should 
be  such  as  to  correct,  if  possible,  the  morbid  conditions  upon  which  they 

'  It  may  not  be  easy  in  all  cases  to  distinguish  between  the  true  choreic  cases  and  the 
hvsterical  affections.  Knight  of  Boston  has  given  special  study  to  choreic  troubles 
ot  the  larynx.  He  recognizes  three  varieties :  The  first  includes  those  cases  in  which 
the  adductor  and  expiratory  muscles  each  side  of  the  larynx  are  involved ;  second,  in 
which  the  laryngeal  muscles  alone  are  involved;  third,  in  which  the  expiratory  muscles 
aiune  are  involved. 

*  Cohen,  p.  636. 
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depend.     Under  the  subjects  of  Anaesthesia,  Hypersesthesia,  and  Paralysis 
this  has  been  sufficiently  discussed. 


PARALYSIS  AND  PARESIS  OF  THE  MUSCLES  OF  THE  LARYNX. 

The  function  of  the  muscular  apparatus  concerned  in  respiration  and 
phonation  depends  mainly  upon  the  action  of  the  recurrent  nerves,  as  stated 
m  the  paragraph  devoted  to  the  Anatoraico-physiological  Facts.  Disease  of 
the  centres  in  or  near  the  floor  of  the  fourth  ventricle,  where,  in  close  prox- 
imity, the  pneumogastric  fibres  of  the  accessory  and  the  glosso-pharyngeal 
nerves  take  their  origin,  may  be  the  sole  cause  of  a  paralysis  of  these  mus- 
cles. Disease  along  the  course  of  the  nerves  anywhere  between  this  centre 
and  the  termination  of  the  nerves  may  give  rise  to  the  same  result.  Change 
in  the  structure  or  function  of  the  nerves  at  the  point  of  their  contact  with 
the  muscles  in  some  instances  may  possibly  be  the  sole  cause  of  the  paralysis. 
Alteration  of  the  muscles  themselves,  such  as  atrophy  or  degeneration,  pro- 
duces a  like  effect.  In  certain  cases  both  the  nerves  and  muscles  are  involved 
in  the  morbid  processes,  but  in  some  instance**,  even  where  there  are  undoubted 
changes  in  the  muscles,  these  changes  are  secondary,  the  result  of  the  long  in- 
activity of  the  muscles.  It  is  possible  to  group  the«e  morbid  conditions  with 
reference  to  the  nerv^es  involved ;  but  it  frequently  happens  that  several  differ- 
ent conditions  are  present  at  the  same  time,  and  groups  of  muscles  supplied  by 
different  nerves  are  simultaneously  involved.  It  is  therefore  difficult  to  clas- 
sify these  troubles  with  reference  to  the  nerves  bv  which  the  parts  are  sup- 
plied. The  further  fact  that  of  individual  muscles  or  parts  of  muscles  sup- 
plied by  the  same  nerve-trunk  some  are  affi^cted,  while  others  are  intact, 
renders  this  effort  to  make  a  physiological  classification  still  more  unsatisfac- 
tory. As  a  rule,  however,  we  may  state  in  general  terms  that  diseases  of  the 
superior  laryngeal  nerves  produce  paralysis  or  paresis  of  the  external  tensors 
of  the  vocal  cords,  the  crico-thyroids,  and,  to  a  certain  extent,  of  the  con- 
strictors of  the  larynx.  Diseases  of  the  recurrent  nerves  produce  paralysis 
or  paresis  of  the  other  muscles  of  the  organ.  If  the  disease  of  the  nerve  is 
of  one  side  only,  we  have,  as  a  rule  admitting  of  only  a  very  few  exceptions, 
a  unilateral  impairment  of  the  motor  functions  of  the  parts.  In  the  case  of 
the  loss  of  power  of  individual  muscles  or  parts  of  muscles  it  is  by  no  means 
easy  to  find  a  satisfactory  explanation.  It  seems  probable  that  in  some  in- 
stances the  reason  is  to  be  sought  in  the  centres,  but  in  a  groat  majority  of 
cases  the  muscles  are  degenerated  or  the  nervous  filaments  of  the  particular 
parts  are  in  a  morbid  condition. 

Notwithstanding  this  difficulty  of  classification,  the  troubles  of  respiration 
and  phonation  due  to  the  complete  or  partial  paralysis  of  the  muscular  appa- 
ratus are,  for  the  convenience  of  study,  divided  into  groups.  These  groups 
are  based  either  upon  the  seat  of  the  primarv  lesion  or  upon  the  kind  of  dis- 
turbance or  the  symptoms  of  the  case.  Neither  method  of  grouping  is  satis- 
factory. We  must  content  ourselves  with  a  provisional  arrangement.  With 
the  single  exception  of  the  arytenoideus,  the  muscles  are  double  and  symmet- 
rical ;  paralysis  may  therefore  be  general  or  partial,  unilateral  or  bilateral. 

The  causes,  symptoms,  or  terminations  vary  with  this  general  or  partial, 
double  or  single,  character  of  the  affection.  We  propose,  therefore,  to  con- 
sider these  motor  derangements  under  the  following  heads,  which  in  the  main 
follow  the  classification  of  Mackenzie  and  most  other  writers  upon  the  subject: 

1.  Paralysis  of  the  whole  larynx — of  one-half  of  the  larynx ; 
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2.  Paralysis  of  the  constrictors  of  the  larynx  ; 

3.  Paralysis  of  the  adductors  of  the  vocal  cords :  (a)  unilateral,  (b)  bilat- 
eral, (c)  central ; 

4.  Paralysis  of  the  tensors  of  the  vocal  cords :  (a)  internal,  (b)  external, 
(c)  unilateral,  (cQ  bilateral; 

5.  Paralysis  of  the  abductors  of  the  vocal  cords,  openers  of  the  glottis : 
(a)  unilateral,  (6)  bilateral. 


Paralysis  of  the  Whole  Larynx. 

Paralysis  of  all  of  the  muscles  of  the  larynx  gives  rise  to  a  position  of  the 
partfl  which  has,  as  before  stated,  been  called  the  cadaveric  condition.  The 
vocal  cords  are  neither  abducted  nor  adductcd.  The  opening  of  the  glottis 
is  sufficiently  wide  to  admit  of  easy  respiration,  but  the  cords  are  so  far  apart 
as  to  make  phonation  impossible.  The  effort  to  articulate  is  not  attended 
with  any  change  in  the  position  of  the  voail  bands.  In  respiration  there  is 
no  additional  widening  of  the  glottic  chink.  The  superior  portion  of  the 
larynx  is  also  in  a  peculiar  condition.  The  epiglottis  is  erect,  standing  against 
the  dorsum  of  the  tongue ;  the  vestibule  of  the  larynx  is  widely  open  ;  deglu- 
tition is  difficult. 

Etiology. — So  far  as  we  know,  the  causes  are  to  be  found  either  in  central 
disease  or  hysteria.  When  the  cause  is  in  the  centres,  there  is  almost  of  necessity 
functional  lesion  of  other  parts  of  the  muscular  apparatus,  especially  of  the 
parts  supplied  by  the  glosso-phary-ngeal  nerve.  There  will,  therefore,  be  dys- 
phagia. It  is  possible  that  the  central  lesion  may  be  very  circumscribed ;  in  such 
cases  we  may  have  paralysis  of  individual  laryngeal  muscles  or  parts  of  muscles. 
These  cases  are  probably  very  rare,  and  the  indication  of  more  general  par- 
alysis is,  in  fact,  the  point  upon  which  the  diagnosis  of  central  disease  de}>cnds. 
Tumor  or  other  disease  along  the  track  of  the  spinal  accessory  before  it 
unites  with  the  pneumogastric  may  produce  the  same  effect.  When  the  affec- 
tion LS  upon  one  side  only  the  paralysis  is  also  unilateral.  There  are,  as 
before  noted,  exceptions  to  this  statement.  In  these  instances  it  is  probable 
that  the  innervation  of  the  affected  part  or  side  is  supplied  by  branches  from 
the  opposite  trunk.  Such  cases  have  been  reported  by  George  Johnson,  Lef- 
ferts,  and  others.  It  has  also  been  found  that  injury  or  paralysis  of  one 
recurrent  nerve  is  sometimes  followed  by  bilateral  paralysis.  Schnitzler 
reports  a  cnse  in  the  Wiener  Med.  Report  for  1882.  The  left  recurrent  was 
compressed  by  aneurism  of  the  arch  of  the  aorta ;  the  right  was  normal. 
There  was,  however,  bilateral  paralysis.  Experiment  by  Tourgues^  demon- 
strated the  fact  that  powerful  excitation  and  consequent  exhaustion  of  one  of 
the  pneumogastrics  may  result  in  paralysis  of  the  other.  This  result  is  in 
accordance  with  facts  seen  occasionally  in  traumatism  of  one  of  the  pneu- 
mogastrics. 

A  pure,  uncomplicated  paralysis,  in  which  all  of  the  muscles  of  the  larynx 
are  implicated,  and  in  which  no  other  muscles  are  concerned,  will  almost 
always  be  found  to  depend  upon  some  lesion  of  the  pneumogastrics  or  the 
spinal  accessories  after  they  leave  their  point  of  origin.  Whether  the  par- 
alysis is  dependent  upon  the  lesion  at  one  point  or  another,  the  symptoms  are 
the  same  so  far  as  the  larynx  is  concerned.  The  vocal  cords  are  in  a  state  of 
absolute  rest  between  abduction  and  adduction  ;  the  effort  at  phonation  gives 
rise  to  no  contraction  of  the  tensors ;  the  arytenoids  leave  the  cartilages 
slightly  separated ;  and  the  state  of  the  organ  is  that  of  muscular  death. 

When  the  lesion  upon  which  a  paralysis  of  the  muscles  of  the  larynx 
depends  is  below  the  point  at  which  the  superior  laryngeal  nerves  leave  the 

1  Reported  in  the  OazetU  de  MorUpellier,  Noe.  35  and  36,  1882. 
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pneumogastrics,  the  paralysis  is  limited  to  the  phonators  and  respirators. 
The  muscular  bands  and  fibres  by  which  the  glottis  is  constricted  are,  in  part 
at  least,  still  capable  of  being  thrown  into  contraction.  This  condition  of 
recurrent  paralysis  may  be  due  to  a  disease  of  the  nerve-trunks,  tumor  press- 
ing upon  the  nerves,  cicatricial  tissue  by  which  the  nerves  are  compressed, 
aneurism  of  the  arch  of  the  aorta  or  right  subclavian  artery,  disease  of  the 
apex  of  the  lung,  especially  of  the  right  side,  pleuritic  adhesions,  or,  in  fact, 
any  injury  or  lesion  along  the  trunks  of  the  recurrents  or  pneumogastrics. 
The  paralysis  may  of  course  be  partial  or  complete. 

The  SYMPTOMS  vary  according  to  the  extent  of  the  muscular  disability. 
In  case  of  complete  paralysis  of  one  side  there  may  be  aphonia,  but  not  dys- 
pnoea. The  glottis  admits  a  sufficiency  of  air,  but  does  not  close  so  as  to 
allow  of  the  vibration  of  the  cords.  Where  there  is  complete  paralysis  on 
one  side  only,  the  voice  is  not  necessarily  entirely  suppressed,  but  it  is  changed 
in  its  quality ;  it  becomes  rough,  weak,  and  in  its  use  gives  rise  to  great 
fatigue.  In  long-continued  cases  there  is  in  part  a  compensation  for  the  want 
of  motion  of  one  of  the  vocal  bands.  The  muscles  of  the  sound  side  act 
with  increased  vigor,  so  as  to  carry  the  sound  cord  at  its  posterior  extremity 
beyond  the  median  line.  The  result  is,  that  the  two  cords  are  brought  so 
near  each  other  that  phonation  is  possible.  The  ar^^tenoid  of  the  non-par- 
alyzed side  is  drawn  forward  beyond  its  fellow.  The  cord  upon  the  affected 
side  is  less  tense  than  that  on  the  healthy  side.  The  vibrations  are  therefore 
not  equal ;  the  pitch  is  different ;  the  voice  is  therefore  unnatural,  rattling, 
uncertain. 

As  we  proceed  to  discuss  the  lesions  in  individual  muscles  or  sets  of  muscles 
we  shall  have  occasion  to  refer  to  these  etiological  considerations,  as  well  as 
to  some  of  the  symptoms  noted  with  partial  or  complete  loss  of  power  of  the 
whole  group  of  muscles  of  the  organ. 


Paralysis  of  the  Constrictors. 

Complete  paralysis  of  the  muscles,  by  which  the  vestibule  of  the  larynx  is 
closed,  is  rare.  The  partial  paralysis  of  these  muscles  is,  however,  by  no 
means  uncommon.  As  we  have  already  endeavored  to  show,  it  is  probable 
that  the  motor  functions  of  the  muscular  fibres  in  the  ary-epiglottic  folds — 
the  superior  constrictors — are  mixed.  Probably  both  the  superior  and  infe- 
rior laryngeal  nerves  are  concerned  in  their  movements.  It  is  not,  therefore, 
easy  to  group  these  disorders  according  to  the  nerves  involved,  as  has  been 
done  by  Von  Ziemssen,  Mackenzie,  and  others. 

Partial  paralysis  of  the  constrictors  may  be  due  to  deficient  power  of  one 
or  both  of  the  laryngeal  nerves,  superior  or  inferior.  The  parts  involved  are 
the  arytenoids,  transverse  and  oblique,  and  the  muscular  fibres  in  the  folds 
going  from  the  arytenoid  and  from  the  thyroid  cartilages  to  the  epiglottis. 

The  ETIOLOGY  of  this  form  of  paralysis  associates  itself  with  that  of  ana?8- 
thesia  of  the  parts — namely,  the  arrest  of  motor  impression  in  the  centre, 
obstruction  along  the  course  of  the  nerve,  disease  in  the  nerve  itself,  in  its 
trunk  or  termination,  or,  lastly,  myopathic  changes  rendering  the  muscle 
incapable  of  responding  to  the  nervous  influences.  Disease  in  the  centres 
may  p>s8ibly  affect  only  these  muscles ;  the  disorders  of  motion  may  be 
well  defined  and  local  in  extent,  but  usually,  in  case  uf  central  disease,  there 
is  a  complication  of  external  manifestations  and  we  have  a  wider  range  of 
disturbances.     The  most  common  cause  of  this  loss  of  power  is  diphtheria. 

Symptoms. — The  symptoms  of  paralysis  of  the  constrictors  of  the  larynx 
are  for  the  most  part  mechanical.  The  failure  to  close  the  vestibule  of  the 
organ  in  the  act  of  s v.  allowing  allows  food  or  drink  to  pass  into  the  larynx, 
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and,  ae  there  is  usually  ansesthesia  of  the  parts  also,  the  mva«ion  of  the 
larynx  is  not  perceived ;  do  reflex  irritatiiio  is  produced,  no  c<:»ugh  for  the 
ertnisiou  of  the  oifending  matter,  whieh  imiy  dpsceud  int*i  the  trachea,  aud, 
reaching  the  bronchi,  may  become  the  agent  in  the  devehjpment  of  a  bron- 
chitis or  a  broucho'pneumonia.  The  secretions  of  the  mouth  overflow  the 
borders  of  the  laryngeal  opening  and  fall  iuto  the  tube  below,  Fluid.s  are 
swallowed  with  greater  difficulty  than  solids.  The  voice  is  not  altered 
except  in  ca^es  where  the  crico-thyroicls,  one  or  both,  are  involved,  as  in 
oora|)lete  paralysis  of  the  superior  laryngeal  nerve.  The  efifS>rt  to  chise  the 
glotug,  an  in  the  preliminary  act  of  coughing,  is  iiccomphwhed  with  diflieulty. 
The  sound  of  the  cough  is  somewhat  altered.  This  is  for  want  of  the  reui- 
fureement  to  the  adductors  furnished  by  the  closure  of  the  vestibule  of  the 
larynx.  U|w>n  laryn^oscopic  examination  the  epiglottis  is  seen  to  stand  erect 
agauist  the  dorsum  ot  the  ton;;^ue.  The  ary-epiglottic  folds  are  lax  or  wide 
apart  W^ith  this  is  loss  or  diminislied  sensibility  of  the  surfaces.  There  is 
Uttlts  or  no  change  in  the  color  of  the  membraoe.'S.  The  secretions  are  nor- 
mal in  quality,  and  only  slightly  in  excess  in  quantity. 

The  course  of  the  disease  is  in  cases  of  diphtheritic  origin  like  that  of 
fttUB^thesia  from  the  same  cause.  The  term inat ion »  except  in  rare  in9t4inces, 
tfl  i:ecovery.  In  cases  of  central  origin  the  local  symptoms  in  the  larjTix  are 
almost  necessarily  associated  with  disorders  of  other  parts.  The  progress 
and  termination  will  depend  upon  the  nature  and  extent  of  the  central 
latioti. 

Tlie  PATHOLOGY  of  this  form  of  paralysis  is  probably  multiple.  \V1ien  of 
diphtheritic  origin  it  has  been  believed  to  consist  in  a  change  of  the  nerves 
along  tlie  trunk  or  in  their  distribution,  or  an  alternation  of  nutrition  due  to 
the  local  changes  in  the  larpix  or  pharvnx  during  the  progress  of  diphtheria, 
or  to  both  of  them.  It  is  also  probable  that  it  is  in  many  cases  as  much  a 
myouftthic  as  a  neuropathic  trouble.  In  other  words,  during  the  progress  of 
theaiphtheria  the  muscles,  as  well  as  the  nerves,  have  undergone  a  change  in 
their  nutrition  ;  and  this  local  change  in  the  peripheral  portions  of  the  nerves, 
along  with  this  degeneration  of  the  muscles,  goes  to  make  up  the  pathological 
anatumy  and  constitutes  the  essential  local  morbid  condition. 

There  is,  however,  abundant  reason  to  think  that  in  some  cases  at  least  the 
influence  of  the  diphtheria  in  the  production  of  paralysis  readies  far  beyond 
the  parts  which  are  the  seat  of  the  local  manifestations  of  the  trouble,  or  even 
the  ctiUtres  from  which  these  nerves  are  derived.  It  is  well  known  that  the 
extremities  may  l>e  affected,  and  that  other  muscles  become  involved  which 
can  have  tio  direct  and  immediate  relation  to  the  tissues  which  have  been 
attackiHJ  with  the  diphtheria*  It  seems  therefore  evident  that  there  miL«t,  at 
least  in  certain  cases^  be  a  general  derangement  of  the  centres,  or  that  there 
ujunt  be  some  other  explanation  for  the  impairment  of  the  muscular  power 
than  that  which  ascribes  its  loss  solely  to  the  local  and  pois<:mou8  action  of  the 
Djorbid  deposit  or  to  the  defective  nutrition  of  the  parts.  It  is  probable  that 
there  i*i  in  these  cases  a  widespread  influence,  a  constitutional  trouble,  which| 
like  the  disease  itself,  is  general  and  uot  local  except  as  to  its  manifestations* 


Paralysis  of  the  Adductors. 

A  pure,  uncom]>ncated  paraly?^is  of  the  adductors  of  the  vocal  cords  is 
extremely  rare.  When  jn-cscnt  it  la  marked  by  symptoms  and  siguii  which 
are  easily  recognized,  A  partiul  paralysis  of  an  hysterical  nature  is»  however, 
not  unfretpientiy  eiicounttTcd,  llie  etii>logy  of  paralysis  of  the  lateral  crico- 
arytenoid muscles  is  in  most  instances  the  same  as  that  of  the  other  muscles 
of' the  larynx*  There  may  be  a  morbid  condition  of  the  centres  in  the  fourth 
Vou  lit— 6 
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ventricle,  from  which  the  spinal  accessory  takes  its  origin.  It  is  certainly 
possible  in  theory  that  certain  fibres  ultimately  distributed  to  these  muscles 
may  alone  become  diseased  in  their  course  along  the  trunk  of  the  nerve. 
There  may  be  change  in  the  final  distributions  by  which  the  function  of  the 
nerve  is  arrested.  There  may  be  myopathic  change  in  the  muscle  itself,  ren- 
dering it  non-responsive  even  to  normal  nerve-impressions.  All  of  these 
causes  are  theoretically  possible.  In  fact,  however,  we  know  but  little  of  the 
real  causes  which  operate  in  any  given  case.  Mackenzie,  Von  Ziemssen,  and 
others  ascribe  it  in  some  instances  to  catarrh  from  exposure  to  cold.  There 
is  developed  a  hypercemia  of  the  mucous  surfaces  of  the  supraglottic  space. 
The  structures  beneath  are  involved  in  the  tumefaction  as  a  result.  The  voice 
Ls  impaired  or  lost ;  the  aphonia,  which  was  at  first  due  to  the  mechanical 
diflSculties  in  the  way,  persists  after  the  local  inflammation  has  subsided.  The 
vocal  cords  remain  permanently  apart,  even  though  there  is  no  swelling  to 
prevent  the  arytenoids  from  approaching  each  other.  Gerhardt  attributes 
this  form  of  paralysis  in  certain  cases  to  a  rheumatic  inflammation  aflTecting 
either  the  articulations  or  the  muscles  themselves.  Trichina  have  been  found 
in  one  or  both  muscles,  producing  a  paresis.  Syphilis,  central  or  laryngeal, 
may  account  for  a  number  of  cases.  When  the  loss  of  power  is  due  to  local 
syphilitic  trouble,  there  is,  however,  usually  a  recognizable  change  in  struc- 
ture, something  more  than  a  simple  paralysis. 

It  would  seem  strange  to  find  a  rheumatism  so  localized  as  this  hypothesis 
implies.  Mackenzie  has  met  with  a  case  in  which  the  paralysis  was  unilateral 
and  toxic,  due  to  lead-poisoning.  He  thinks  there  may  be  other  cases  of  sim- 
ilar origin,  and  suggests  arsenic  also  as  a  possible  cause.  In  his  case  he  com- 
pares this  paralysis  of  the  lateral  crico-arytenoids  to  the  loss  of  power  in  the 
extensors  of  the  forearm  in  well-marked  cases  of  lead-poisoning.  The  affec- 
tion was  limited  to  the  adductor  muscles.  Seifert  and  Lublinsk  in  Berlin, 
klin,  Woch,  also  report  cases.  The  adductors  only  were  aflfected.  The  very 
few  cases  in  which  this  form  of  paralysis  has  been  carefully  noted  do  not 
supply  us  with  the  material  for  a  more  exact  opinion  as  to  the  causes  of  the 
trouble. 

Symptoms. — The  symptoms  of  this  form  of  paralysis  are  for  the  most  part 
such  as  depend  upon  the  mechanical  relation  of  the  parts.  There  is  no  pain ; 
there  is  no  dyspnoea,  except  in  cases  in  which  there  is  a  catarrh  of  the  larynx ; 
there  is  no  cough.  There  is  however,  complete  aphonia.  There  may  be  an 
exception  to  this  statement  when  the  paralysis  is  unilateral.  It  is  possible 
that  where  one  cord  comes  to  the  median  line,  and  the  other  is  aflTected  only 
with  paresis,  in  the  course  of  time  the  cord  on  the  sound  side  may  pass 
beyond  the  median  line  and  render  phonation  possible.  In  such  cases,  how- 
ever, the  voice  is  not  normal  in  quality. 

Upon  inspection  with  the  laryngoscope  the  glottis  is  seen  to  be  widely  open. 
The  cords  approximate  the  lateral  walls  of  the  supraglottic  space.  Upon  an 
effort  to  phonate  the  cords  remain  immobile.  If  the  constrictors  are  unaf 
fected,  the  act  of  laughing  is  still  possible,  from  the  fact  that  a  partial  occlu- 
sion of  the  lumen  of  the  tube  is  accomplished  by  the  action  of  the  bordera 
of  the  laryngeal  opening  and  by  the  approximation  of  the  false  cords.  In 
case  of  unilateral  paralysis  of  course  there  is  motion  of  the  cord  upon  the 
sound  side,  leaving  one-half  of  the  glottis  open.  It  has  been  stated  by  Von 
Ziemssen  that  there  is  sometimes  an  anaemic  condition  of  the  mucous  surfaces. 
When  present,  this  is  probably  only  a  contingent  phenomenon,  the  evidence 
of  a  slight  alteration  of  the  circulation  in  the  tissues.  It  is  true  that  the  per- 
manent immobility  of  the  parts  ought  to  diminish  the  activity  of  the  circula- 
tion in  the  muscles,  and  perhaps  also  in  the  neighboring  structures.  On  the 
other  hand,  the  surfaces  nave  been  found  hypera^mic.  Probably  no  impoit- 
ance  should  be  attached  to  the  surface  condition  as  a  means  of  diagnosis. 
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The  course,  duration,  and  termination  of  this  form  of  paralysis  must  depend 
largely  upon  the  cause.  When  the  disorder  depends  upon  a  catarrh,  we  may 
expect  that  the  trouble  will  disappear,  or  at  least  be  mitigated,  as  the  local 
afiection  is  relieved.  If  of  syphilitic  or  rheumatic  origin,  it  should  disappear 
pari  passu  with  the  primary  disease.  So  far  as  we  know,  there  is  no  danger 
to  lire,  the  loss  of  voice  being  the  only  important  result. 

The  DIAGNOSIS  is  easy.  The  laryngoscope  will  enable  the  observer  to 
differentiate  it  from  all  other  affections  by  which  the  voice  is  destroyed.  It 
is  possible  that  disease  affecting  the  articulation  of  the  ar}i;enoids,  and  thus 
preventing  their  movement,  might  give  rise  to  a  doubt.  A  careful  examina- 
tion in  such  cases  will,  however,  generally  reveal  the  fact  of  tumefaction  or 
other  evidence  of  structural  change. 

Closely  allied  to  the  paralyses  which  we  have  just  been  considering  arc  the 
affections  of  the  glottis  of  hysterical  origin. 

K  the  cases  of  true  paralysis  of  the  lateral  crico-arytenoid  muscles  are 
rare,  it  is  equally  true  that  a  partial  arrest  of  the  action  of  these  mus- 
cles, and  temporary  for  the  most  part  in  duration,  is  not  unfrequently 
met  with.  The  etiology  of  these  cases  seems  to  be  much  more  within  our 
knowledge  than  that  of  those  of  which  we  have  just  been  speaking;  at 
least  the  conditions  under  which  they  occur  are  much  better  known.  For 
the  most  part  they  occur  in  females.  They  are  met  with  in  patients  of  ner- 
vous temperament,  generally  adults,  though  I  have  seen  one  case  in  which 
the  subject  was  still  undeveloped.  There  are  very  generally  the  evidences  of 
hysteria  in  some  of  its  various  manifestations.  We  may  therefore  assume 
that  the  disease  is  functional  in  its  nature  and  that  it  is  reflex  in  origin.  It 
has  been  said  that,  as  it  is  not  dependent  upon  any  disease  of  the  muscles  or 
nerves  of  the  larynx,  so  far  as  we  know,  it  should  not  be  classed  among  the 
paralyses.  For  the  same  reason  it  should  not  be  considered  as  a  neurosis  of  the 
organ,  but  of  the  system  in  general.  But  it  is  a  neurosis  of  the  larynx,  and 
therefore  ought  to  be  placed  here.  In  addition  to  this,  it  is  in  its  symptoms 
identical  with  or  very  similar  to  the  true  paralyses  dependent  upon  alteration 
of  the  nerves  or  of  the  muscles  of  the  part. 

The  etiology  of  the  affection  has  already  been  suggested  in  the  definition. 
A  disturbance  of  the  functions  of  the  uterus,  or  possibly  of  other  portions  of 
the  nervous  system,  may  be  so  reflected  as  to  materially  interfere  with  the 
action  of  the  muscles  of  the  larynx.  It  is  possible  that  the  affection  may 
occur  in  males,  as  other  troubles  called  hysterical  sometimes  do.  That  the 
uterus  is  not  always  the  source  of  the  reflex  disturbance  is  certain.  I  have 
very  recently  seen  a  case  in  which  there  was  unquestionably  an  intermittent 
partial  paralysis  of  the  adductors  of  the  muscles  in  an  adult  man.  It  seemed 
to  be  dependent  upon  the  condition  of  the  stomach.  Whenever  there  was 
flatulence  or  an  accumulation  of  gases  in  the  stomach,  the  voice  became 
husky,  requiring  great  effort  and  expenditure  of  air  in  phonation,  and  then 
extinct.  Examination  with  the  laryngoscope  showed  the  cords  in  the  con- 
dition of  adduction.  In  the  effort  to  speak  there  was  a  very  slight  approx- 
imation of  the  vocal  bands,  but  not  enough  to  admit  of  their  vibration. 
With  the  recovery  from  the  disorder  of  the  stomach  this  condition  disap- 
peared. I  have  seen  one  other  case  similar  in  character.  I  think  we  may 
therefore  assume  that  the  trouble  can  be  produced  by  any  affection  which 
creates  a  disturbance  of  the  pneumogiistrics,  and  which  by  reflex  action  inter- 
feres with  the  proper  functions  of  the  spinal  accessory. 

The  disease  is  always  bilateral.  Its  advent  is  generally  sudden.  The 
symptoms  are  first  and  almost  solely  loss  of  voice.  The  aphonia  may  from 
the  beginning  be  persistent,  or  there  may  be  intervals  when  the  patient  speaks 
with  ease.  In  some  cases  the  patient  is  able  to  whisper ;  in  others  this  power 
is  also  lost :  in  the  effort  to  phonate  there  is  absolutely  no  sound.     There  is 
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no  pain,  but  there  is  often  cough :  this  cough  is  hoarse,  like  that  which  has 
been  described  under  a  previous  heading.  The  general  health  is  in  some 
cases  apparently  j)erfect,  but  in  a  majority  of  instances  there  will  be  found 
some  disturbance  of  the  viscera  of  the  abdomen.  Perhaps  in  all  cases  this 
is  true,  but  so  slight  that  we  are  obliged  to  look  carefully  in  order  to  find  it. 
Upon  inspection  with  the  laryngoscope  the  cords  are  seen  to  be  separated,  but 
not  so  widely  as  in  complete  paralysis  of  the  adductors  from  other  causes. 
There  is  no  marked  morbid  condition  of  the  mucous  surfaces.  The  secretions 
are  not  affected.  It  is  possible  that  there  may  be  at  the  same  time  a  partial 
paralysis  of  the  pharyngeal  muscles,  so  that  there  is  also  dysphagia.  In  a 
few  instances  there  is  a  parsesthesia  of  the  parts  above.  The  dysphonia  or 
aphonia  is  then  associated  with  a  feeling  as  though  there  waa  a  foreign  body 
in  the  throat.  In  efforts  at  phonation  the  cords  usually  move  slightly  toward 
the  median  line,  but  not  enough  to  enter  into  vibration.  When  this  condi- 
tion of  things  is  observed,  and  there  is  no  other  cause  for  the  explanation  of 
the  loss  of  voice,  we  may  with  safety  assume  that  we  have  to  do  with  an  hys- 
terical paralysis  of  the  adductors. 

The  duration  of  this  form  of  motor  disturbance  is  uncertain.  It  may  ter- 
minate suddenly  after  a  short  duration  or  it  may  continue  indefinitely.  It  is 
a  cause  neither  of  dyspnoea  nor  asphyxia.  It  always  ends  finally  in  recovery. 
This  statement  is  possibly  subject  to  an  exception  m  cases  in  which  there  are 
other  diseases  present  and  when  these  diseases  are  of  themselves  dangerous  to 
life. 

The  pathology  and  morbid  anatomy  are  dependent  upon  the  length  of  time 
during  which  the  muscles  have  been  in  a  state  of  inaction.  It  is  possible  that 
the  muscles  may  degenerate  or  lose  their  power  to  act  with  the  normal  vigor, 
or  there  may  be  a  simple  atrophy  of  the  muscles,  as  in  a  case  reported  by 
Mackenzie.  So  far  as  I  know,  this  alteration  of  the  muscles  is  very  seldom 
found  in  hysterical  paralysis.  When  degeneration  or  atrophy  does  exist,  it  is 
probably  a  result,  and  not  a  cause,  of  the  paralysis.  So  far  as  we  know,  there 
IS  no  antecedent  change  in  the  larynx.  This  must  of  necessity  be  the  case, 
since  the  disease  is  reflex,  and  not  primarily  in  the  organ  of  speech.  Why 
the  morbid  influences  are  manifested  in  this  organ  to  the  exclusion  of  others 
we  do  not  know.  In  fact,  we  do  not  know  that  this  is  the  case.  So  far  as  we 
can  judge  from  the  records  of  similar  cases  found  in  the  literature  of  the 
subject,  we  may  safely  believe  that  there  is  in  nearly  all  of  the  patients  some 
other  disorders  of  motility,  but  the  derangements  of  speech  are  so  striking 
that  these  have  masked  all  minor  troubles. 

The  intimate  relation  between  the  organs  of  expression,  of  which  speech  is 
one  of  the  most  important,  finds  in  these  a  cases  a  striking  illustration.  The 
quality  of  the  voice  is  modified  by  emotion.  The  evident  relation  of  the 
generative  functions  to  this  psychical  state  is  well  known.  This  fact  explains 
the  association  of  these  trouoles  so  frequently  encountered  in  the  study  of  the 
morbid  conditions  of  the  larynx.  It  is  true  that  the  disturbance  is  not  always 
limited  to  the  phonators,  but  it  is  nevertheless  more  frequently  met  with  in 
these  muscles  than  in  the  muscles  of  respiration.  Emotion  and  the  expression 
of  emotion  go  together.     Their  morbid  conditions  are  therefore  associated. 


Paralysis  of  the  Arytenoideus— Central  Adductor. 

The  function  of  this  muscle  is  to  approximate  the  arj'tenoid  cartilages.  Its 
paralysis  leaves  the  posterior  borders  of  the  caililages  separated,  even  though 
the  vocal  processes  are  by  the  action  of  the  lateral  crico-arytenoids  made  to 
approach  the  median  line.  There  is  left  a  triangular  opening  at  the  base  of  the 
cartilages,  through  which  the  air  escapes  in  the  act  of  speaking.     This,  the  car- 
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tilaginous  portion  of  the  glottis,  remains  patent  even  though  the  anterior  three- 
fourths  of  the  space  be  ck>sed.  The  result  in  generally,  but  not  ahvayet,  a  loss 
of  speech.  The  air  whiistles  through  this  opening,  but  phonation  m  difficult 
or  aosent  The  causes  are  to  be  80U|fht  in  the  derangementjs  reeulting  in  the 
loas  of  power  of  tJie  other  mugeles,  upon  examination  with  the  hir}Tigosco[>e 
the  triangular  opening  is  readily  seen*  The  ligamentous  portion  of  the  glottis 
is  seen  to  close  in  the  efftjrt  to  speak,  while  the  cartilaginous  portion  is  widely 
open.  There  is  no  other  morbid  condition  necessarily  present.  The  trouble 
is  frequently  associated  with  paralysis  of  the  adductors  of  the  two  sides — that 
is,  the  lateral  crico-arytenoids.  In  these  cases  there  is  complete  separation  of 
the  cordd  throughout  the  whole  length. 

The  DIAGNOSIS  is  easy  except  in  instances  where  there  is  ankylosis  of  the 
articulation  of  the  cartilages.  Even  iia  these  cases  a  careful  study  of  the 
parts,  as  revealed  by  the  mirror,  w^ill  enable  the  obsen^er  in  mo8t  instances 
to  recognize  evidence  of  structural  disease  on  the  walls  of  the  larynx.  There 
will  also  be  a  history  of  some  antecedent  afieetion,  such  as  syphilis  or  tuber- 
culosis, or  possibly  arthritis.  The  course  and  termination  of  this  form  of 
paralysis  depend  largely  upon  the  etiology  in  any  given  case. 


Paralysis  of  the  Tensors  of  the  Vocal  Cords. 

It  will  be  remembered  that  these  are  in  two  groups,  the  internal  and 
external* 

The  internal  are  the  thyro-arvtenoids.  While  their  function  is  in  part 
still  tt  matter  of  discussion,  it  is  very  genemlly  conceded  that  they  have  to  do 
with  the  form  and  tension  of  the  cords.  Their  paralysis  producf-s  a  very 
marked  derangement  of  the  functions  of  the  larynx  as?  the  organ  of  speech. 
They  act  ordinarily  along  with  the  crico-thyroid.^,  but  from  the  fact  of  their 
ieparate  innervation  it  ^vould  seem  very  jjrobable  that  they  should  be  the 
teat  of  special  functional  derangements.  In  fact,  it  is  true  that  their  paraly- 
sis in  a  limited  number  of  cases  is  found  to  be  quite  independent  of  any  di&* 
turbaneeai  of  the  external  tensors. 

Etiolooy.— In  addition  to  the  general  causes  of  laryngeal  paralysis,  the 
use  of  the  voice  in  an  unnatural  or  too  high  a  key  or  the  too  long- eon tinuetl 
use  of  the  organ  may  result  in  a  temporary  or  even  permanent  impairment 
of  the  power  of  these  muscles,  Their  exposure  to  the  causes  of  inflamma- 
tion, lying  as  they  do  so  near  the  surface  or  the  mucous  membranes,  subjects 
them  to  the  morliid  influences  of  the  catarrhal  troubles  Uj  which  the  glottis 
is  liable.  They  are  probably  more  frequently  affected  than  the  liteniture  of 
the  subject  would  lead  us  to  suppose,  as  In  mjiny  case*^  the  dUease  is  temporary. 

SYMPTOifs. — These  consbt  mainly  in  the  alteration  of  the  voice.  It  is 
hoarse,  the  register  is  lower,  the  quality  is  uneven.  Occasionally  a  note  is,  if 
not  hist,  uttered  with  difficulty;  some  letters,  such  as  the  aspirates,  requiring 
the  careful  adjustment  of  the  glottis,  are  articulated  with  great  uncertainty. 
There  is  what  has  been  called  a  rattling  of  the  voice.  It  is  quite  impossil>le 
to  sing  or  to  sjieak  long  in  a  high  key ;  even  prolonged  ordinary  conversation 
gives  rii*«*  to  fatigue,  for  the  reason  that  there  is  so  great  a  waste  of  air  in  the 
effort.  The  pressure  upon  the  uoder  surface  of  the  cords  in  their  relaxed  con- 
dition forces  its  way  upward  and  through  the  glottis  without  throwing  them 
int*)  normal  vibration. 

Diagnosis. — The  laryngeal  mirror  reveals  the  glottis  only  partly  closed. 
There  is  an  oblong  opening  extending  from  the  thyroids  to  the  base  of  the 
arytenoid  cartilagejs.  The  vocal  processes  even  are  not  brought  to  the  median 
line,  but  are  so  far  apart  as  to  leave  a  noticeable  slit  between  them.  It  seems 
from  this  fact  that  these  muscles  are  therefore  the  aids  of  tlie  lateral  crico- 
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arytenoids  in  the  rotation  of  the  cartilages  on  their  bases.  In  the  effort  at 
phonation  the  cords  are  seen  to  move  with  difficulty.  The  disease  may  be 
unilateral  or  bilateral. 

This  form  of  paralysis  in  course  and  termination  does  not  in  any  essential 
respect  differ  from  other  paralyses  of  the  larynx.  The  duration  is  therefore 
very  uncertain,  and  will  depend  largely  upon  the  cause  of  the  affection. 


Paralysis  of  the  External  Tensors  of  the  Cords. 

This  is  a  rare  disease,  but  is  present  in  complete  paralysis  of  the  superior 
laryngeal  nerve.  It  is  then  associated  with  anaesthesia  of  the  superior  por- 
tion of  the  glottis,  as  well  as  paresis  of  the  depressors  of  the  epiglottis,  and 
generally  of  the  constrictors  of  the  vestibule  of  the  larynx. 

Etiology. — It  may  be  the  result  of  injury  to  the  external  branch  of  the 
superior  laryngeal  in  its  distribution  to  the  muscles.  It  may  be  caused  by 
diphtheria.  It  is  possible  that  the  motor  fibres  of  the  superior  laryngeal 
nerve  may  be  alone  involved,  while  the  sensitive  portion  is  still  normal. 
Cases  of  partial  paralysis  are  recorded  by  Von  Ziemssen,  Gerhardt,  and 
others. 

The  SYMPTOMS  are  such  as  we  should  expect  in  diminished  tension  of  the 
vocal  bands :  lowering  of  the  pitch  of  the  voice,  with  inability  to  reach  the 
higher  notes.  There  ought  to  be,  therefore,  hoarseness.  Acute  paralysis  of 
this  muscle  has  been  known  to  produce  aphonia  (Ramon). 

Diagnosis. — It  is  said  that  this  form  of  paralysis  gives  rise  to  a  well- 
recognized  condition  which  may  be  seen  in  the  laryngeal  mirror.  The  cords 
are  described  as  wavy,  irregular  in  their  relation  to  each  other,  like  the 
position  of  two  pieces  of  ribbon,  which,  having  an  attachment  at  their 
extremities  near  to  each  other,  are  allowed  to  fall  into  folds.  This  condition, 
if  ever  present,  is,  I  am  convinced,  very  rare.  It  is  probable  that  the  descrip- 
tions have  been  given  to  correspond  with  what  ought  to  be  seen,  rather  than 
what  is  actually  seen,  in  the  mirror.  There  is  said  to  be  a  slight  depression 
of  the  vocal  processes  in  the  act  of  inspiration,  and  a  corresponding  elevation 
of  them  in  the  act  of  expiration  and  phonation.  The  diminished  tension 
should  produce  this  change  in  position.  The  disease  may  also  be  recognized 
by  placing  the  finger  upon  the  edge  of  the  crico-thyroid  muscle  during  the 
effort  to  speak.  The  muscle  acts  so  strongly  in  the  healthy  condition  that  it 
may  be  easily  felt;  in  paralysis  this  contraction  is  wanting. 

The  course  and  duration  oi  the  disease  must  depend  upon  the  cause  and 
complications.  When  the  muscles  suffer  in  common  with  the  sensory  appa- 
ratus supplied  by  the  superior  laryngeal  nerve,  as  in  the  case  of  diphtheria, 
there  is  reason  to  expect  that  it  will  disappear  with  the  other  morbid 
phenomena. 


Paralysis  of  the  Posterior  Orico- Arytenoids. 

The  functions  of  these  muscles  render  any  loss  of  their  power  as  glottis- 
openers  a  matter  of  importance.  It  will  be  remembered  that  they  are  so  situ- 
ated that  thev  not  only  rotate  the  arytenoids,  turning  the  vocal  processes  away 
from  each  otter,  but  they  also  serve  to  fix  the  cartilages,  giving  them  a  firm 
support  as  points  of  attachment  for  the  vocal  cords.  The  outer  fibres  tend 
also  to  draw  the  body  of  the  arytenoids  away  from  each  other,  as  well  as  to 
fix  them  in  a  postero-lateral  position.  They  are,  more  than  any  other  of  the 
muscles  of  the  larynx,  organs  of  respiration.  They  are  also  in  constant 
action:   with  each   inspiration  they  contract,  and  during  expiration   they 
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vsp- 

till 


fell  into  rest.  In  this  respect  they  resemble  tlie  other  muscles  of  respiration 
and  tlie  central  organ  of  the  circulation.  In  some  respects  they  aim  resem- 
ble the  muscles  of  the  heart  in  the  degenerative  changes  to  which  they  are 

jbject.     Their  antajroaLsts  are  the  lateral  crico-arytenoida.     When  both  seta 
&f  niuscles  are  paralyzedi  the  glottis  is  in  what  is  known  as  the  cadaveric 
onditioii ;  that  is,  the  vocal  cords  are  neither  widely  aepiirated  nor  parallel 
each  other.     There  is  an  opening  of  a  triang^ular  shape  tis  in  the  act  ot 

w  inspiration,  not  siilRcicntly  approximated  ti>  admit  of  spt^ch,  but  sutH- 
ally  open  to  admit  of  l^ee  inspiration.     With  this  understanding  of  the 

[jysiology  of  the  parts,  we  can  readily  appreciate  the  result*  of  the  lass  of 
^  ower  or  these  muscles.  As  stated  by  Busworth,  the  especial  danger  is  in 
the  integrity  of  the  adductors^  tending  for  the  want  of  antagonism  to  keep 
the  glottis  closed.  Of  all  the  miiaclea  of  tlic  larynx,  these  are  therefore  the 
niiist  important  so  far  as  life  is  concerned. 

The  disease  b  progressive  (LcMerts,  Scmon,  Bosw^orth). 

The  first  symptom  which  attracts  attention  is  generally  inspiratory  dys^ 
ncea  while  taking  active  exercise.  Tlic  difficulty  continues  to  increase 
there  is  constant  difficulty  in  tlie  act  of  inspiration,  usually  with  spti.^m.  The 
iyspufea  is  more  mitrked  during  sleep  than  when  awake.  Death  may  occur 
It  this  period  of  the  disease  before  the  gravity  of  tlie  trouble  has  bt^en  recog- 
nized. ^Vs  a  rule,  tracheotomy  will  be  required  to  prolong  liie,  after  which 
}ie  dangers  to  the  patient  are  j>assc^d. 

The  ETioLoov  of  this  forra  of  paralysis  presents  some  pecuFuir  problems. 
In  all  paralyses  of  the  individual  muscles  we  are  obliged  to  inv*>ke  nerve- 
lianges  in  Sf»ecial  nerve-cells  in  tiie  centres  fi'ora  which  tlie  individual  nerves 
^*^ve  their  origin — changes  along  the  course  of  the  nerves ;  or,  on  the  other 
hand,  s*irae  myopathic  change  in  the  muscles  tliemselves.  In  the  inuscle« 
now  undtir  consideration  we  have  a  special  function — namelv,  respiration — 
involveti.  The  disorder  is  usually  limited  to  these  muscles  alone.  If  it  be- 
omes  general,  it  commences  here.     The  phonators  not  being  in  vol  veil ,  it  is 

obable  that  in  a  part  of  the  cases  reported  the  lissential  cause  of  the  paral- 
^yiis  must  be  ascribed  to  disease  in  a  centre  in  the  brain,  or  at  least  ahiiig  the 
course  of  the  nerve  near  its  origin.  Other  cases  are  evidently  due  to  j)res45ure  on 
the  pneuraogastrica  or  recnrrents.  This  view  has  been  projwsed  by  Bosworth. 
Von  Zienassen  and  others  have  thought  that  syphilis  enters  very  largely  into 
the  pilhology  of  this  grouij  of  cases.  There  has  been  noted,  as  confirmatory 
of  this  projjosition,  that  other  symptoms  of  central  disease  have  been  in  a  few 
'  "usUuices  ooserved.     Diseases  affecting  the  recnrrents  have  been  known  to 

HVct  these  muscles  ahuie:  Ingals  reports  cases.  On  the  other  hand,  it  is 
quite  certain  that  in  a  large  majority  of  the  cases  recorded  there  has  been  no 
satisfactory  cause  assigned.  In  nearly  all  of  the  post-mortems  there  has  been 
found  a  degeneration  of  the  muscles.  This  is  as  we  should  exjiect  to  find  it 
where  the  structures  have  been  for  a  considerable  time  in  a  state  of  inaction. 
The  histological  change  may  possibly  be  in  any  case  only  the  result  of  the 
|jaralysis,  and  not  the  cause  oi  it  ii  a  few  instances  there  has  been  discov- 
ertfd  a  degeneration  of  the  nerve-tmnka  by  which  the  parts  are  8upj)Iied.  As 
to  the  causes  by  which  the  muscles  may  become  affected,  we  can  imagine  thjit 
tlie  exposed  position  suggested  by  Mackenzie  renders  them  peculiarly  liable 
to  mechanical  injuries  from  hard  substances  forced  down  the  opsophagus. 
They  are  subjected  to  changes  of  temperature  produced  by  hot  and  cold 
drinks  and  food.  Their  Relation  to  the  seat  of  local  inflammation  of  a  spe- 
cific as  well  as  of  a  non-specific  character  renders  them  liable  to  become 
involved  in  morbid  processes.  The  fact  that  the  disease  occasional Iv  occurs 
after  diphtlieria,  as  1  have  in  two  instances  demonstrated,  gives  additional 
weight  to  this  hypothesis.  The  fact  probably  is  that  there  are  several  varie^ 
ties  of  the  affection.     Tlie  want  of  more  accurate  information  as  to  the  pro 
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viotUB  history,  as  well  as  to  tlie  immediate  antecedents  of  the  attack,  renders 
it  impassible  aa  yet  to  di:Serentiat€  the  oases  due  to  one  or  other  of  these  causes. 
For  tlie  present,  then,  we  may  conclude  that  paralysis  of  these  muscles  may 
depend  upon  either  disease  of  the  centres,  disease  ak>ng  the  track  of  the 
nerves,  pneuniogaatric  or  recurreut,  or  to  disease  of  the  peripheral  braoches 
or  fibrils,  or  to  disease  of  the  rauBcIes  themselves^ 

S^TtfPTOMS. — These  are  at  first  so  slight  that  the  trouble  is  usually  not 
recognized  till  it  has  reached  such  a  stage  that  the  act  of  inspiration  is  either 
attended  with  fatigue  or  there  is  stridor  which  annoys  the  patient  or  alarms 
his  friends.  8oon  afterward  there  begins  to  be  a  dyspnoE^a,  a  difficulty  in 
breathing,  especially  during  any  active  exertion  and  during  sleep.  The  voice 
in  the  mean  time  remains  normaL  Expiration  is  free.  The 'general  health 
is  usually  undisturbed.  There  may  be  a  catarrhal  affection  of  the  mucous 
surfaces,  but  if  so  it  is  quite  accidental  Spasm  supervenes.  There  is  at 
times  great  difficulty  of  breathing,  and,  finally,  the  effort  becomes  so  great 
that  the  patient  becomes  alarmed*  Upon  examination  with  the  lairngosoope 
the  vocal  conia  are  seen  in  close  proximity  to  each  other  even  during  the 
inspiratory  effort.  In  fact,  they  are,  by  the  pressure  of  the  air  upon  their 
upper  surfaces,  brought  closer  together  during  inspiration  than  during  expi- 
nition.  They  seem  to  act  as  valves  which  are  closed  by  the  weight  of  the 
atmosphere  upon  their  wide,  flat  upper  surfaces,  pressing  them  against  each 
other.  Hence  the  inspiratory  stridor  and  dyspnceA.  The  act  of  expiration 
is  a  passive  one  in  health,  and  in  this  condition  the  air  is  easily  forced  out  by 
pressing  the  cords  away.  The  order  of  the  movements  of  the  cords  is  there- 
fore changed— in  the  normal  condition  wide  in  inspiration,  imrrow  in  expira- 
tion; in  tfiis  disease  narrow  in  inspiration,  and  while  not  wide,  at  least  wider, 
in  expiration  than  in  inspiration.  In  other  respects  the  parts  are  normal, 
There  is  nothing  to  suggest  tlie  trouble  except  the  closure  of  the  glottis 
during  inspiration. 

The  course  and  duration  of  the  disease  are  in  a  large  majority  of  cases 
chronic.  Once  established,  it  tends  to  persist.  The  eases  of  diphtheritic 
origin  should  be  excepted  from  this  statement.  In  those  forms  in  which  the 
trouble  is  entirely  in  the  muscles  of  the  part  life  may.  so  far  as  we  know,  be 
continued  indefinitely.  Where  the  trouble  is  central  it  is  probable  that  the 
cause  has  a  tendency  to  involve  other  parts  f*r  the  brain,  ami  in  this  way  io 
lead  to  other,  and  possibly  dangerous,  complications.  Of  this,  however,  we 
know  but  little.  The  paralysis  is  not  directly  the  c«use  of  death,  except  as 
it  closes  the  glottis.  The  dangers  are  therefore  mechanical.  When  the  patient 
has  once  been  placed  in  a  condition  of  safety  by  the  operation  of  tracheotomy 
the  local  paralysis  no  longer  endangei's  life. 

Mackenzie,  Von  Ziemssen.  Cohen,  and  in  fact  almost  all  writers  upon  the 
di^easi's  of  the  hirynx  cite  and  puldish  cases  by  the  way  of  illustration  of  the 
symptoms,  course,  and  termination  of  this  class  of  troubles.  They  are  now 
so  numerous  that  it  would  seem  to  be  hardly  necessary  to  do  more  than  to 
give  the  conclusions  which  the  recorded  instances  suggest.  Fortunately, 
this  form  of  laryngeal  disease  is  rare,  and  when  present  it  is  eiisily  recog- 
nized. The  treatment  is  clearly  indicated.  In  all  cases  in  which  the  inspi- 
ratory difficulty  is  marked  tracheotomy  should  be  perforuied,  even  though 
suffocation  does  not  seem  to  be  imminent.  The  treatment  for  the  radical  cure 
of  the  disease  must  be  in  the  main  the  same  as  that  required  in  other  forms 
of  laryngeal  paralysis. 

Treatment  of  Paralysis  op  the  Larynx. — The  grouping  of  these 
disorders  for  the  purpose  of  description  has,  for  the  reasons  already  given, 
been  based  largely  upon  symptoms,  For  the  purpose  of  treatment  we  may 
ijroperly  divide  them  with  reference  to  their  causes.  With  tliese  in  view,  we 
have,  tirst,  those  cases  in  which  the  cause  of  the  affection  is  within  tlie  era* 
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nium — ceniral  disease  j  second,  those  m  wliich  the  loss  of  power  is  the  result 
of  diaeasQ  or  pressure  along  the  coiirne  of  the  nerves  outsitle  the  ernniuni  and 
before  reiiehing  the  larynx ;  third,  those  in  which  there  is  disease  of  the 
structure  of  the  larynx  itself,  nerves  or  muscles ;  fourth,  those  in  which  the 
cause  is  to  be  found  in  some  distant  part^rctlex  paralysis;  lifYh,  those  of 
toxic  origin.  This  last  includes  paralysis  after  typhoid  fever,  diphtheria,  etc., 
as  well  as  those  produced  hy  lead,  arsenic,  mcrcur}%  and  possibly  copper  aud 
other  toxic  agents. 

Diseases  of  the  base  of  the  brain  or  medulla  are  for  the  most  part  not 
amenable  to  treatment.  They  are  generally  urg'anie  and  progres«iive.  The 
exception  to  this  statement,  or  at  least  the  most  nuUible  exception,  is  ^ypliilis. 
The  influence  of  this  di84>rder  in  the  production  of  paralysis  of  central 
origin  must  be  admitted,  but  it  seems  to  have  been  by  many  authorities 
overstated.  The  coincidence  of  paralysis  with  an  earlier  infection  dues  not^ 
by  any  means  justify  the  inference  that  the  one  disease  has  been  produced  by* 
the  other.  \Vhen»  liowever,  there  is  reason  to  think  that  this  relation  may 
exist,  antis^Tihilitics  should  be  administered.  In  a  few  cases  this  treatment 
has  been  followed  by  marked  improvement  of  the  laryngeal  disease. 

Cilices  dependent  upon  malignant  growths  within  the  craniuio  are  absolutely 
beyond  the  reach  of  treMment.  Paralysis  dependent  upon  bony  tumors,  even 
though  they  are  benign  in  character,  are  also  tor  the  most  pait  beyond  the 
reach  of  surgical  interference.  If  the  paralysis  is  complete — that  is,  if  all 
the  muscles  are  involved — there  are  no  indications  for  any  operative  proce- 
dure. If,  however,  only  the  nerves  that  supply  the  posterior  crico-arytenoida 
are  involved,  as  occasionally  happens,  tracheotomy  should  be  resorted  to  even 
tliough  the  dyspncea  is  not  urgent.  This  o|jeration  places  the  patient  in  a 
condition  of  temporary  safety,  and  gives  time  to  resort  to  other  means  if  Uie 
Indications  for  their  use  can  be  found. 

The  second  group  of  cases  includes  all  those  in  which  tlie  cause  of  the 
paralysis  is  due  to  the  presence  of  disease  of  the  nerve- trunks,  or  to  pressure 
upon  the  nerves  between  their  emergence  from  the  cranium  and  their  ter- 
mioatioiis  in  the  muscles  of  the  larynx.  Malignant  growths  and  benij^n 
tumora  situated  along  the  tract  of  the  nerves,  and  pinching  them,  are  readily 
recogaized,  and  w^heo  not  contraindicated  by  other  facts  they  should  be 
removed.  Enlargement  of  the  thyroid  gland  may  in  some  cases  press  upon 
the  ner\^e  and  cause  paralysis.  This  is  occasionally  relieved  by  appropriate 
treatment  directed  to  it.  Among  those  means  Avhich  have  occasionally  been 
found  efficacious  for  this  purpose  iodine  or  some  of  its  cumpounds,  and  espe- 
cially electricity  in  the  form  of  galvanism,  seem  to  be  entitled  to  the  most 
confidence.  For  paralysis  dependent  upon  cicatricial  pinching  of  the  recur- 
rent nerve-trunks  relief  may  possibly  be  obtained  by  dissecting  out  the  bands 
by  which  the  nerves  are  compressed.  This  is  hardly  indicated  for  the  partial 
derimgements  which  do  not  endanger  life,  as  in  unilateral  paralysis  of  the 
recurrent.  Where  the  trunk  of  the  nerve  is  entirely  obliterated  nothing  can 
be  done,  and  in  many  cases  of  injuries  along  the  trunk  of  the  recurrent  it 
wiU  be  impossible  to  know  that  the  nerve  has  not  been  destroyed  in  the 
mechanical  lesion. 

Paralysis  caused  by  pressure  upon  the  intra-thoracic  portion  of  nerve  ia 
beyond  the  reach  of  surgical  interference.  When  this  is  aneurism,  disease 
of  the  apex  of  the  lung,  or  pleuritis,  as  may  possibly  happen,  the  paralysis 
or  paresis  must  of  course  have  a  history  coeval  with  the  thoracic  disease, 
Tlie  causes  themselves  are  unfortunately  persistent  and  tend  to  terminate  in 
death ;  the  paralyses  are  therefore  persistent  and  beyond  the  reach  of  medical 
or  surgical  relief.  In  cases  where  tne  posterior  crico-arytenoids  are  especially 
involved,  tracheot<miy,  as  in  tlie  same  condition  from  intra-cranial  disease, 
«ho!ild  be  performed.     It  is  certainly  true  that  there  may  be  a  morbid  con- 
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dition  of  one  or  both  of  the  pneumogastrics  or  recurrent  nerves  without 
macroscopic  changes  in  their  structure ;  in  such  cases  the  use  of  the  faradic 
current  together  with  general  tonics  is  indicated. 

The  third  group  is  made  up  of  those  cases  in  which  there  is  disease  of  the 
nerves  or  muscles  of  the  larynx  itself.  It  seems  to  be  true  that  in  most  of 
these  patients  there  is  a  derangement  of  the  general  nutrition ;  but  this  is  not 
all :  there  is  also  a  special  morbid  condition  of  these  special  structures.  For 
degeneration  of  the  muscles  of  the  larynx  there  is  probably  no  remedy ;  for 
atrophy  there  may  be  something  done  by  different  methods  of  exercising  the 
muscles.  The  use  of  electricity  when  the  muscles  are  still  responsive  to  the 
current  should  be  attempted.  Kegular  applications  by  which  they  are  thrown 
into  action  may  result  in  the  improvement  of  their  nutrition.  The  use  of 
them  so  far  as  they  are  phonators,  without  carrying  it  to  the  extent  of  pro- 
ducing fatigue,  is  also  indicated.  In  addition  to  these  local  measures,  tonics 
for  the  purpose  of  improving  the  general  condition  may  be  administered. 
Strychnia,  with  the  purpose  of  stimulating  the  centres,  will  also  be  found  in 
some  cases  useful.  When  the  disease  is  partial,  as  in  the  case  of  the  posterior 
crico-arytenoids,  such  operative  measures  as  have  been  already  indicated  must 
be  resorted  to.  The  purpose  is  to  prolong  life,  even  though  we  cannot  cure 
the  disease. 

The  fourth  group,  the  paralyses  of  reflex  orgin,  are  generally  within  the 
reach  of  treatment ;  at  least,  they  usually  recover.  They  depend  for  the 
most  part,  as  will  be  remembered,  upon  some  disorder  of  distant  organs. 
There  is  primarily  no  disease  of  the  larynx,  and  not  necessarily  even  a  second- 
ary disorder  of  its  structures.  It  is  true  that  long  inaction  may  result  in 
atrophy  of  the  muscular  structure,  but  this  is,  I  am  convinced,  a  rare  excep- 
tion to  the  rule  that  in  hysterical  paralysis  there  is  maintained  a  complete 
integrity  of  the  muscles  of  the  organ,  even  though  the  parts  have  been  for 
years  in  a  state  of  inaction.  For  some  reason,  the  nutrition  is  maintained 
much  better  than  in  paralysis  from  other  cases.  The  trophic  nerves  are  evi- 
dently not  involved.  The  treatment  should  be  both  local  and  general.  It 
should  be  directed  to  the  larynx  and  to  the  distant  part  upon  which  the  motor 
disorder  of  the  larynx  depends.  So  far  as  the  larynx  is  concerned,  we  know 
of  nothing  better  than  electricity.  The  faradic  current,  by  which  the  mus- 
cles are  stimulated  and  the  nervous  energies  awakened,  seems  to  be  most  use- 
ful. The  method  of  applying  electricity  to  the  larynx  may  be  varied  accord- 
ing to  the  nature  of  the  case  and  the  age  of  the  patient.  In  young  children 
the  current  should  be  directed  through  the  walls  of  the  larynx  from  side  to 
side  or  from  before  backward.  It  should  be  repeated  every  day  if  possible. 
In  adults  the  current  may  with  advantage  be  passed  through  the  larynx  from 
within  outward  or  from  one  side  to  the  other.  This  may  be  accomplished  by 
the  use  of  Mackenzie's  laryngeal  electrode.  The  instrument  is  either  single 
or  double.  Armed  with  a  sponge  and  bent  to  the  proper  curve,  one  pole  is 
introduced  into  the  larynx,  the  other  placed  upon  the  neck,  and  then  by- 
pressing  a  spring  the  circuit  is  closed,  permitting  the  current  to  pass  through 
the  parts  from  one  pole  to  the  other.  In  using  the  instrument  with  two  elec- 
trodes, as  in  paralysis  of  the  arytenoids  and  constrictors,  the  instrument  with 
two  branches,  each  armed  with  a  sponge,  and  to  which  the  two  poles  are 
attached,  is  introduced  with  one  branch  in  one  of  the  depressions  in  one  side 
of  the  larynx,  and  the  other  on  the  opposite  side  in  the  corresponding  depres- 
sion. The  circuit  is  now  closed  as  before,  with  the  muscles  between  the  two 
poles  as  part  of  the  circuit.  The  electrodes  may  be  carried  down  into  the 
organ  and  the  stimulus  applied  directly  to  the  vocal  bands.  In  some  cases 
the  first  shock  is  followed  by  distinct  phonation  ;  in  others  repeated  applica- 
tions are  necessary ;  while  in  still  others  all  efforts  of  this  kind  fail  entirely. 
Both  the  galvanic  and  the  faradic  current  may  be  used.     When  the  object 


PARALYSIS  OF  THE  POSTERIOR  CRICO- ARYTENOIDS.  91 

is  to  stimulate  the  dormant  energies  of  the  nerv^es  or  muscles,  the  fara- 
dic  is  probably  the  more  useful ;  if  it  is  desired  to  modify  the  nutrition  of 
the  parts,  the  galvanic  is  preferable.  The  strength  of  the  current  should  be 
carefully  tried  upon  the  surface  of  the  hand  of  the  operator  before  introdu- 
cing it  into  the  larynx.  The  shock  to  the  nervous  system  irom  the  dread  of 
the  operation  has  sometimes  resulted  in  the  recovery  of  the  voice  before  any- 
thing has  been  done.  The  morbid  spell  is  broken  and  the  patient  speaks. 
This  is  true  in  spasm  even,  as  shown  in  a  case  reported  by  Letferts,  where  it 
was  thought  that  tracheotomy  was  necessary  for  the  purpose  of  saving  life. 
The  patient,  frightened  at  the  thought  of  the  operation,  recovered,  and  respi- 
ration became  easy.  There  was  no  reason  to  think  that  the  case  was  one  of 
simulation. 

For  the  general  condition,  which  is  usually  one  of  asthenia,  nerve-stimulants 
are  indicated,  and  the  bitter  tonics,  with  iron  and  strychnia,  good  generous 
diet,  outdoor  exercise,  change  of  surroundings,  travel,  moral  impressions,  in 
short  everything  that  tends  to  promote  general  good  health, — these  are  among 
the  most  important  requirements.  If  there  is  local  uterine  trouble,  this  oi 
course  requires  attention,  or  if  there  is  any  other  derangement  which  serves  as 
the  point  of  departure  for  the  morbid  phenomena,  this  will  also  demand  con- 
sideration. In  fact,  no  organ  suffers  alone.  There  is  a  community  of  func- 
tion and  there  is  a  community  of  suffering.  This  subject  has  been  perhaps 
sufficiently  discussed  in  the  consideration  of  the  treatment  of  hysterical  dis- 
orders of  sensauon  and  of  spasm,  to  which  the  reader  is  referred. 

The  fifth  group  comprises  paralyses  toxic  in  their  origin.  When  the  cause 
is  typhoid  fever  or  diphtheria,  we  may  confidently  expect  the  paralysis  to  dis- 
appear with  the  other  manifestations  of  adynamia.  Time  and  tonics,  wdth 
attention  to  diet,  and  in  the  more  protracted  cases  electricity,  will  generally 
be  all  that  is  required.  Cases  depending  upon  the  toxic  effects  of  lead  or 
arsenic  demand  the  treatment  appropriate  for  the  other  manifestations  of 
these  forms  of  paralyses.  The  iodide  of  potassium  internally,  with  attention 
to  the  general  health,  and  especially  to  the  functions  of  the  excreting  organs, 
constitute  the  most  important  measures.  In  addition,  strychnia  may  be 
administered,  and  the  faradic  current  applied  through  the  larynx.  It  is  cer- 
tainly possible  that  laryngeal  paralysis  may  be  produced  by  arsenic,  as  shown 
in  the  case  reported  by  Mackenzie,  and  probably  also  by  copper  or  mercury. 
Such  cases,  however,  must  be  exceedingly  rare.  The  potassium  iodide,  as 
suggested  for  lead-paralysis,  may  be  resorted  to  in  case  mercury  is  supposed 
to  be  the  cause.  For  arsenic-  and  copper-poisoning  the  reader  is  referred  to 
articles  upon  these  subjects  elsewhere.  Cases  in  which  there  is  evidence  of  a 
local  lesion  due  to  syphilitic  intoxication  should  receive  both  local  and  general 
treatment 


ACUTE  CATARRHAL  LARYNGITIS  (FALSE 
OR  SPASMODIC  CROUP). 

By  a.  JACOBI,  M.  D. 


Pathology. — Catarrhal  inflammations  of  the  mucous  membrane  and  the 
submucous  tissue  of  the  larynx  are  of  frequent  occurrence.  Thev  are  either 
general  or  local ;  that  is,  confined  to  the  epiglottis  or  the  vocal  cords,  etc 
The  affected  parts  are  red  (only  less  so  where  the  elastic  fibres  are  developed 
to  an  unusual  degree  and  capable  of  compressing  the  dilating  capillaries)  and 
more  or  less  tumefied.  Sometimes  small  hemorrhages  occur.  The  secretion 
is  either  changed  in  character  or  in  quantity.  It  is  either^ucous  or  jmni- 
lent,  or  (mainly  in  passive  congestions  produced  by  interrupted  venous  circu- 
lation) serous.  The  epithelium  is  either  thrown  off  or  accumulated  in  some 
spots,  particularly  on  the  vocal  cords,  so  as  to  form  whitish  conglomerates 
which  may  become  the  abode  of  schizomycetse.  The  muciparous  follicles  are 
enlarged  and  dilated ;  to  this  condition  is  due  the  granular  form  of  laryngitis, 
with  the  nodulated  condition  of  the  epiglottis  or  the  foss^  Morgagni  or  the 
inferior  vocal  cords.^ 

When  the  catarrhal  process  is  of  longer  duration,  the  capillaries  and  small 
veins  become  permanently^  enlarged ;  round  cells  are  deposited  between  the 
epithelium  ana  cellular  tissue;  the  cellular  tissue  becomes  hypertrophied ; 
papillary  elevations  are  formed  on  the  vocal  cords.  The  disintegration  of 
the  epithelium  and  the  bursting  of  the  tumefied  muciparous  glands  lead  to 
the  formation  of  erosions  and  ulcerations ;  the  chronic  swelling  and  hypemu- 
trition  of  the  muciparous  follicles  to  their  destruction  by  cicatrization  or  sim- 
ple induration ;  and  to  atrophy  of  the  mucous  membrane. 

Many  of  the  specific  causes  of  inflammation  of  the  larynx  exhibit  no  pecu- 
liar alterations  of  their  own.  Scarlatina,  measles,  and  exanthematic  typhus 
are  complicated  with  either  a  catarrhal  (in  most  cases)  or  a  diphtheritic  lar- 
yngitis. Variola,  however,  has  a  peculiar  form  of  its  own,  with  red,  pointed, 
whitish  stains  or  nodules,  consisting  of  a  cellular  infiltration  or  of  a  deposit 
upon  or  into  the  upper  layers  of  the  mucous  membrane,  composed  of  necrotic 
epithelia  and  pus-corpuscles  or  of  coherent  membrane.  Hemorrhages  or 
aoscesses  are  but  rare,  and  chondritis  seldom  results  from  it.  Even  syphilis 
has  not  always  changes  which  are  characteristic.  The  laryngitis  accompany- 
ing it  is  often  but  catarrhal,  without  anything  pathognomonic  about  it.  But 
whitish  papules  consisting  of  granulation-tissue  (plaques  muqueuses),  gum- 
mata  often  changing  into  sinuous  ulcerations,  particularly  on  the  epiglottis 
and  posterior  wall  of  the  larynx,  also  perichondritis  with  loss  of  cartilage  and 
deep  cicatrization,  such  as  are  not  found  in  either  carcinosis  or  tuberculosis 
of  the  larynx,  are  frequently  met  with.  Typhoid  fever  shows  different  forms 
of  laryngitis,  from  the  catarrhal  to  the  ulcerous.  Epithelium  is  thrown  off  at 
an  early  period  of  the  disease ;  erosions  and  ecchymoses  follow ;  rhagades  on 

^  Ziegler,  PathoL  Anat. 
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the  margins  of  tlie  epiglottis,  and  a  dt^posit  on  the  antorior  wall  of  the  larynx 
and  the  v^ocal  cords,  consisting  of  epithelium  and  round  cell^,  are  fre^punit 
That  thej  should  be  mixed  with  microeocei  and  baeteriii  i«  self-understood. 
Kot  so  that  these  bacteria  are  to  be  considered  as  the  cause  of  the  drsintetrra- 
tion  which  is  taking  place,  the  leas  so  as  no  spccilic  typhoid  bacterium  has 
been  demonstrated,  and  several  varieties  of  them  are  found  both  in  the  mouth 
and  in  these  ulcerations.  These  changes  arc  apt  to  terminate  m  ulceration 
of  the  epiglottis  and  false  vocal  cords ;  these  will  extend  in  diflerent  direc- 
tions, and  to  the  deeper  tksue  down  to  the  cartilage. 

In  tuberculosis,  laryngitis  i.s  a  frequent  occurrence.  In  most  cases  it  is 
•econdary  to  the  pulmonary  atfection,  and  due  to  the  direct  influence  of  the 
contagious  sputum — according  to  Heinze,  however,  not  to  contagion,  but  to 
the  Lnflueuce  of  tlie  infected  blood.  In  other  cases  it  appears  to  develop 
spontaneously,  before  any  pulmonary  aflection  is  diagnosticated,  and  may 
tnen  be  due  to  some  poison  circulating  in  either  blood  or  lymph.  Tubercular 
laryngitis,  according  to  Kindfleisch,  commences  in  the  excretory  ducts  of  the 
muciparous  glands.  That  this  is  so  in  a  great  many  cases  is  undoubte»h  The 
firs^t  changes  visible  are  small  celluhir  subepithelial  iniiltrations  or  real  sub- 
epithelial tubercles,  which,  while  growing,  undergo  gas<H>us  degenerations  nnd 
ulcerate,  The^  ulcerations  are  either  flat  and  small  or  deej)er  witli  an  infil- 
trated edge,  and  are  apt  to  terminate  in  secondary  nodulated  iniiltrations  and 
ahsoesgei^.  Large  tumors  are  not  met  with,  but  oedema  and  phlegmonous 
inflammations  are  by  no  means  rare, 

ErroLooY. — The  predisposition  varies  according  to  individuals,  ages,  and 
gca^oDd.  8ome  mucous  membranes  appear  to  be  more  sensitive  tlian  othci's. 
The  hereditar}"  transmission  of  peculiarities  of  structure  of  all  or  some  tissues 
or  organs  is  apparent,  in  the  case  of  laryngitis,  in  the  fact  that  many  children 
in  the  same  taniily  or  the  chihlren  of  parents  who  were  sufferers  theinselvea 
are  afTected,  Children  arc  more  liable  tfian  adults,  infants  more  than  chil- 
dren :  20  per  cent,  of  all  the  cases  are  met  with  under  a  year,  25  from  the 
firct  to  the  second,  15  from  the  second  to  the  third.  Not  many  occur  after 
the  twelfth  year.  The  narrowness  of  the  iufant  larynx  and  the  looseness  of 
ltd  mucous  membrane  afl'ord  liill  play  to  injurious  influences,  such  as  dust, 
cold  and  moist  air,  changing  temperatures,  hot  vapors  and  beverages.  Colds, 
though  their  nature  and  ellects  can  hardly  he  said  to  be  understood,  are  cer- 
tainly amongst  the  main  causes.  Perspiring  surfaces  afford  fi-ecjuent  oppor- 
tunities. One  of  the  principal  causes  is  insufficient  clothing — more  amorjpT't 
tiie  well-to-do  than  amongst  the  poor.  The  latter  have  this  blessing  in  their 
misfortune^  that  they  are  protected  uiiifbrmly  if  at  all,  and  have  their  skins 
hanleued  by  expo^^ure.  The  bare  necks  and  chests,  the  exposed  knees,  the 
low  stockings  and  thin  slioes  of  the  cfiildreu  uf  the  rich,  old  and  young,  are 
jiLHt  as  many  inlets  of  laryngeal  catarrh,  bitlammatory  iiiseai*e,  and  phthisis. 
Persons  sutfl'ring  from  nasal  ciitarrh  or  pharyngeal  catarrh  are  liabk*  to  have 
larvngitis.  Thus,  not  only  rachitis,  with  it^  influence  on  lymphatic  glands 
an<J  tlie  neighboring  mucous  mcmbmnes,  Imt  also  acute  infectious  diseases, 
mch  as  whooping  cough,  measles,  influenza,  erysipelas,  hay  fever,  tulwrculofl^is, 
iy^ihilis,  typhoiil  fever,  and  variola,  arc  as  many  causes  of  laryngitis.  That 
orer-exeriion  of  the  voice  should  produce  laryngitis  seems  probable,  but  exj>e- 
I  rience  df>es  not  teach  that  those  babies  who  cry  most  are  most  subject  to 

^H      Inryngeal  catarrh. 

^H  !?YMFTOMS. — Acute  lanTigitis  is  a  frequent  dii^eose,  and  has  alwnys  been, 

I  BtUl,  in  176D,  Millar  mistook  it  for  a  sensiti%^e  neurosis,  considering  it  as 

I  identical  with  spa^m  of  the  glottis,  and  recommended  antispasmodic  treat- 

I  menL     Guersant  understood   its  nature  better.     He  first  (1829)  used   the 

I  names  fiilse  croup  and  stridulous  hiryngitis.     Acute  laryngitis  is  attended 

I  with  but  httle  fever  in  the  adult,  but  with  a  high  elevation  of  temperature  in 
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the  young.     In  all,  it  yields  a  number  of  symptoms,  part  of  which  arc  uncom- 
fortable only ;  others  are  liable  to  become  dangerous. 

Seldom  without  any  catarrhal  premonitory  symptoms  of  other  parts  of 
the  respiratory  tract,  sometimes,  however,  without  any,  there  is  a  burning, 
tickling,  irritating  sensation  in  the  larynx — a  sense  of  soreness  in  it  and 
the  lower  portion  of  the  pharynx.  Sometimes  these  sensations  amount  to 
actual  pain,  to  difficulty  of  deglutition,  and  to  the  sensation  of  the  presence 
of  a  foreign  body.  Speaking,  coughing,  cold  air,  increase  the  discomfort  and 
pain.  Hoarseness,  sometimes  increasing  into  aphonia,  follows  soon  after,  is 
seldom  simultaneous  with,  the  first  appearance  of  cough,  but  lasts  longer 
than  the  latter,  which  is,  according  to  the  severity  of  the  case  or  the  stage  of 
the  disease,  changing  between  loose  and  dry,  hoarse  and  barking.  Inspiration 
is  apt  to  become  impeded,  mainlv  in  infants  and  children.  In  these  it  is  often 
sibilant.  It  is  followed  by  a  reflex  paroxysm  of  cough,  with  interrupted  and 
brief  expirations,  during  which  the  forcible  compression  of  the  thorax  may 
result  in  cyanosis.  The  principal  attacks  are  met  with  at  night  amongst 
children.  Quite  suddenly  they  wake  up  with  a  dry,  barking  cough,  inter- 
rupted by  considera])le  dyspnoea,  which  is  great  enough  sometimes  to  give  rise 
to  much  anxiety.  They  toss  about  or  cling  to  a  solid  body,  raise  themselves 
on  their  knees,  breathe  with  great  difficulty,  exhibit  cyanosis  in  its  diflTerent 
hues,  perspire  very  freely,  and  yield  all  the  symptoms  of  the  strangulating 
attacks  of  membranous  croup,  its  over-exertion  of  the  stemo-cleido-mastoid 
muscles  and  supracla\^cular  and  diaphragmatic  recessions  not  excepted. 
These  attacks  occur  but  rarely  during  the  day ;  on  the  contrary,  well-marked 
remissions  are  quite  common  in  the  morning.  Their  occurrence  during  the 
night  is  best  explained  by  the  facility  with  which  mucus  will  enter  the  larynx 
from  above  during  the  reclining  posture,  the  increasing  drj^ness  of  the  phar- 
ynx during  sleep,  perhaps  also  tlie  nervous  influence  depending  upon  the 
relative  diminution  of  oxygen  and  increase  of  carbonic  acid  in  the  respiratory 
centre,  leading  to  spasmodic  contractions. 

Some  of  these  grave  attacks  of  sudden  dyspnoea  are  explained  by  the  par- 
ticipation of  the  submucous  tissue  in  the  morbid  process.  When  that  occurs, 
adults  also,  who  as  a  rule  do  not  suffer  from  dyspnoea  in  laryngeal  catarrh, 
are  badly  affected.  The  symptoms  are  rigor,  high  temperature,  pain,  hoarse- 
ness or  aphonia,  a  barking  cough,  labored  expectoration — which  is  sometimes 
bloody — ^dyspnoea,  orthopnoea,  cyanosis.  In  some  cases,  to  which  the  name  of 
laryngitis  gravis  or  acutissima  has  been  given,  the  symptoms  grow  urgent  to 
such  a  degree  that  tracheotomy  alone  is  capable  of  saving  life. 

Otherwise,  the  severity  of  the  symptoms  docs  not  go  parallel  with  the  local 
lesions.  Particularly  in  children,  hoarseness,  cough,  and  dyspnoea  are  liable 
to  be  grave,  while  the  local  hypersemia  is  not  intense  at  all.  A  pharyngeal 
catarrh  is  very  apt  to  increase  the  suffering.  Complications  with  tracheitis 
or  bronchitis  are  liable  to  prolong  the  course  of  the  disease  and  to  render 
respiration — which  is  not  accelerated  in  larj'ngeal  catarrh — more  frequent. 
Otnerwise,  the  disease  runs  a  favorable  course.  Remissions  of  the  severe 
attacks  which  may  occur  in  several  successive  nights  take  place  in  the  morning. 
Expectoration,  which  in  the  beginning  was  either  absent  or  scanty,  becomes 
soon  more  copious  and  mucous ;  the  hard,  barking,  loud  cough  grows  looser 
with  increasing  secretion.  In  most  cases  the  violence  of  the  affection  is 
broken  in  from  three  to  five  days,  and  the  disease  runs  its  full  course  in  a 
week  or  two.  But  hoarseness  may  remain  behind  for  some  time ;  in  rare 
cases  aphonia  has  become  permanent  and  relapses  are  frequent.  Not  infre- 
quently children  are  presented  who  are  reported  to  have  nad  croup  five  or 
ten  or  more  times.  In  some  families  all  the  children  are  subject  to  laryngeal 
catarrh,  and  hereditary  influence  cannot  be  doubted. 

The  very  worst  complication  of  laryngitis  is  oedema  of  the  glottis.     It 
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aflferts  both  the  raucous  membrane  and  the  submucous  tissue  of  the  larynx. 
It  i^  met  with  oo  the  inferior  (pos^terior)  suriace  of  the  epiglottis,  in  the  ary- 
epiglottie  fohU,  and  on  the  ftilse  (inferior)  vocal  conU,  the  i^^ubmueous  tissue 
of  which  in  of  a  very  loose  structure  normally,  Among!?t  its  causes — which 
may  be  various  (foreign  bodies  in  the  larynx^  injuries,  meehanical  and  chem- 
ical irritants  of  any  kinds ;  t}T5hoid,  tubercular,  varioloiLS,  syphilitic  uleera- 
tiona  ;  erysipelas  of  the  neighborhood,  inflammations  of  the  parotids  or  tonsils, 
suppuration  in  the  pharynx,  thyroid  body,  and  celluhir  tissue  of  the  neck)^ 
I  »iboth  catarrhal  and  croupous  laryngitis  are  not  at  all  uncomnnm.  This  is 
panieularly  m  when  they  are  complicated  with  cardiac  and  renal  anomalies, 
pulmonary  emphysema,  and  compression  of  the  veins  of  the  neck  by  ghin<l- 
aJar  dwellings;  also  with  changes  in  the  strufture  of  the  walls  of  the  bluud- 
tcbmIs.  The  last-named  pathological  conditions  are  alone  capable  of  giving 
rise  to  chronic  oedema  of  the  larynx,  which  is  by  no  moaufl  so  fatal,  but  still 
dangerous. 

In  elottic  oedema  the  dyspnoea  is  both  very  great  and  very  sudden.  First, 
it  m  inspiratory  only,  but  soon  becomes  both  inspiratory  and  expiratory. 
The  swelling  is  felt  distinctly  by  the  examining  finger;  the  laryngoscope  is 
neither  required  nor  advisable. 

DrAGKosis, — It  is  by  no  means  easy  in  all  cases.  When  laryngeal  diph- 
theria (membranous  croup)  happens  to  be  frequent,  the  most  experieoced 
diagnostician  will  meet  with  occasioiial  difficulties.  The  sound  of  the  bark- 
ing, explosive,  tickling  cough  locates  its  origin  in  the  larynx,  but  the  affection 
may  be  very  mild  or  very  severe.  Expectoration  in  small  children  is  not 
mlhognoraonic ;  even  when  it  is  copious  it  is  not  brought  up,  but  swallowed. 
Fibrinous  expectomtion  would  settle  the  diagnosis  of  a  croupous  process. 
Depressing  the  tongue  with  a  spoon  or  spatula  and  producing  the  movements 
of  vomiturition  often  reveals  the  presence  of  a  tough,  viscid  mucus  rising 
from  the  larynx.  It  renders  the  catarrhal  nature  of  the  laryngitis  poi^i- 
tiveiy  clear.  The  frequency  or  volume  of  the  pulse  is  of  no  account  in  diag- 
Dosis;  it  is  too  variable.  Of  more  importance  is  the  temperature,  at  least  in 
children.  Uncomplicated  i^joradic  croup  has  no  increase,  or  very  little ; 
catarrhal  laryngitis  is  mostly  attended  with  high  fever.  In  very  many  crises 
thia  symptom  has  guided  me  safeiy,  in  spite  of  the  statemcJits  of  the  books. 
The  stenosis  of  catarrhal  laryngitis  comes  on  very  suddenly,  in  diphtheritic 
laryngitis  mostly  slowly.  In  the  former  it  is  not  of  long  duration  ;  remission 
sets  in  soon,  and  is  more  complete  than  in  membranous  croup.  An  attack  of 
stenosis  occurs  mostly  in  the  night,  and  is  apt  to  return  with  the  same  vehe- 
meoce  after  a  tair  remission  after  twenty-four  houi-s.  The  frequency  of 
relapses  in  catarrhal  laryngitis  in  children  who  have  been  affected  before 
mu^t,  however,  not  prejudice  in  favor  of  the  catarrhal  nature  of  an  indi- 
Tidual  ca^,  for  not  infrequently  will  those  who  have  had  many  attacks  be 
taktrn  with  membranous  croup  some  other  time.  In  the  latter  the  main  symp- 
toms— VIZ,  stenosis,  hoan^ness  (or  aphonia),  and  cough — will  mostly  develop 
aimultaneously  and  in  equal  proportion  ;  the  un proportionality  of  these  symp- 
toms— for  instance,  nmch  stenosis  and  cough,  but  little  hoarseness,  or  barking 
cough  and  hoarseness  with  little  stenosis^ — would  speak  for  catarrh.  The 
IaryngOf»cope,  when  it  can  be  used — viz.  in  the  adult  and  very  docile  children 
— reveals  redness  of  the  mucous  membrane  of  the  pharynx  and  all  or  part 
of  the  larynx ;  also  tumefaction  of  the  epiglottis  or  fossa?  Morgagni  or  ary- 
tplglottic  ibids.  Sometimes  the  inferior  part  of  the  lar>'nx  only  is  affected  j 
Sftemssen  has  described  a  severe  form  under  the  name  of  hypoglottic  laryn- 
gitis* The  vocal  cords  can  be  watched  easily.  Their  proportionate  and 
paraJlel  contraction  is  often  interfered  with, 

Tubercular  laryngitis,  particularly  when  there  is  no  pulmonary  tuberculosis, 
is  not  easily  diagnosticated  by  the  local  changes  only.     The  long  duration  of 
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hoarseness  and  fever,  increasing  emaciation,  and  the  knowledge  of  the  pres- 
ence of  tuberculosis  in  the  family  are  more  conclusive  than  local  examinations 
can  be. 

Prognosis. — The  termination  of  catarrhal  laryngitis  in  the  adult  is  almost 
always  favorable.  Still,  relapses  are  frequent,  and  it  may  become  chronic, 
with  permanent  tickling  of  the  mucous  membrane  and  submucous  tissue.  In 
children  it  is  mostly  favorable ;  still,  it  is  doubtftil,  because  of  the  frequency 
of  complication  with,  or  transmutation  into,  bronchitis,  pneumonia,  or  glottic 
cedema,  and  because  of  the  facility  with  which  in  a  prevailing  epidemic  the 
catarrhal  laryngitis  becomes  diphtheritic.  The  elevation  of  temperature  is 
not  a  very  significant  symptom  in  regard  to  prognosis.  The  danger  does  not 
increase  with  the  temperature  at  all.  On  the  contrary,  those  cases  which 
set  in  with  a  high  temperature  will,  as  a  rule,  terminate  Boon  and  favorably. 
When,  however,  the  temperature  rises  a^in  after  having  gone  down  to  the 
normal  or  nearly  normal  standard,  complications  or  extension  of  the  catarrhal 
or  inflammatory  process  must  be  expected.  Catarrhal  secretion  from  the 
nasal  mucous  membrane,  which  was  dry  in  the  beginning,  is  a  favorable  symp- 
tom ;  so  is  the  looser  and  moister  character  of  the  cough. 

Treatment. — Whatever  plays  an  important  part  in  the  etiology  of  the 
disease  ought  to  be  carefully  avoided.  The  feet  must  be  kept  warm  under  all 
circumstances,  nothing  being  more  injurious  to  health  in  general,  and  to  that 
of  the  respiratory  organs  in  particular,  than  cold  and  moist  feet.  Shoes  and 
stockings  must  be  kept  dry,  the  latter  changed  when  wet,  and  of  slowly-con- 
ducting material,  ^o  part  of  the  body  must  be  kept  uncovered,  and  the 
dresses  of  children  maae  the  particular  object  of  care  on  the  part  of  the 
family  physician.  Linen  must  not  be  in  immediate  contact  witn  the  skin, 
cotton — or,  still  better  in  all  seasons,  wool — being  required  for  the  under- 
^rment.  At  the  same  time,  the  hygiene  of  the  skin  requires  attention. 
Ileffular  washing  or  bathing  need  not  be  mentioned  as  a  requisite,  as  it  is  self- 
understood.  What,  however,  cannot  be  insisted  upon  too  much  is  this, 
that  the  skin  must  get  accustomed  to  cold  water.  The  whole  body  must  be 
exposed  once  a  day  to  cold  water — washing  or  bathing — and  well  rubbed  off 
afterward  with  a  thick  towel.  Young  infants  and  those  who  are  very  suscep- 
tible to  colds  begin  with  tepid  water,  the  temperature  being  lowered  from  day 
to  day.  Even  children  of  three  or  four  years  enjoy,  finally,  a  moniing  batn 
at  sixty  or  sixty-five  degrees  F.  in  winter.  Such  as  do  not  get  easily  warmed 
up  under  the  succeeding  friction  may  mix  alcohol  with  the  water  they  use  for 
washing  and  sponging  purposes,  in  the  proportion  of  1 : 5-8.  Sea-bathing 
also  makes  the  skin  more  enduring,  to  such  an  extent  that  exposure  to  cold 
air  has  no  longer  any  damaging  influence.  In  fact,  cold  air  without  wind  is 
easily  tolerated  even  by  those  who  have  a  tendency  to  respiratory  disorders, 
while  wind  and  draught  must  be  avoided.  From  this  point  of  view  the  change 
of  climate  sometimes  required  for  such  as  suffer  from  catarrhal  laryngitis  must 
be  instituted.  It  is  not  always  necessary  to  select  a  very  warm  climate ; 
undoubtedly,  many  of  the  winter  resorts  are  badly  selected,  for  the  very 
reason  that  they  are  too  warm.  On  the  other  hand,  great  elevations  are  not 
advisable.  The  sudden  atmospheric  changes  and  fogs  of  high  mountains  are 
injurious. 

Patients  suffering  from  catarrhal  laryngitis  or  a  tendency  in  that  direction 
must  avoid  all  irritation  of  the  pharynx  and  larynx.  They  must  not  smoke, 
or  talk  too  much  or  too  loud.  Those  few  clergymen  who  suffer  from  clergy- 
men*s  sore  throat  in  consequence  of  speaking  only  will  rememlier  that  they 
can  speak  just  as  forcibly  when  speaking  less  vehemently.  The  use  of  alco- 
holic beverages,  unless  greatly  diluted,  is  prohibited.  Catarrh  of  the  nares 
and  pharynx  must  get  cured.  The  former  will  get  well  in  most  cases  under 
the  use  of  salt  water.     A  tepid  solution  of  1  or  J  per  cent,  of  table-salt 
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far  Hftter,  snuffed  up  copiously  (a  tuaiblerfiir)  from  the  hand  of  an  adult 
puttent^or  a  similar  solution  in  a  smalJ  quantity  injected  through  each  nostril 
of  a  diild,  twice  or  three  tlmea  a  day  for  weeks  and  months  in  succession,  will 
often  remove  a  laryngeal  as  well  m  a  pliaryngeal  catarrh.  Care  must  be 
taken  that  the  fiuia  passes  the  whole  length  of  tlie  nasal  canal.  It  must  be 
applied  in  the  fauces,  and  will  then  be  ejected  through  the  mouth  or  a  small 
portion  of  it  swallowed.  Many  a  severe  nasal  catarrh  requires^  no  other 
ic^itment.  Some  chronic  ones  require  the  use  of  a  spray  of  nitrate  of  silver 
in  a  solution  of  1-1  per  cent  every  other  day,  or  of  a  2  per  cent,  solution  of 
alum  daily.  Where  both  the  pharyngeal  and  nasal  catarrh  are  complicated 
with,  or  kept  up  by,  enlarged  or  ulcerated  ton^iU,  these  organs  must  be 
resected.  The  combination  of  these  two  measures,  exBection  of  the  tonsils 
and  nnsal  injections,  has  proved  very  beneficijil  in  a  great  many  cases. 

The  treatment  of  an  acute  case  requires  great  care.  Avoid  injurious 
influencea.  The  patient  must  keep  silent  and  quiet  in  bed.  The  temperature 
of  the  room  is  to  be  about  70*^  F,,  the  air  moistened  by  vapor,  which  mufit 
not  be  allowed  to  get  cold  before  it  reaehes  the  patient. 

When  swelling  and  dyspncea  are  considerable,  particularly  in  those  grave 
cases  attended  with  swelling  of  the  submucous  tissue,  the  application  of  an 
ice-bladder  or  ice-cloths  will  be  found  beneficial  anrl  agreeable.  But  the 
ca^es  in  which  these  applications  are  indispensable  are  but  few.  In  most  of 
them  the  necessity  of  subduing  intense  inflammation  is  less  urgent  thau  the 
a*.hmibility  of  increasing  the  secretion  of  the  congested  larynx.  For  that 
purpme  warm  poultices,  but  of  light  weight,  act  very  favorably.  Inhalation 
of  warm  vapors  either  constantly  or  at  Bhort  intervals,  or  of  muriate  of 
ammonium  or  spirits  of  turpentine,  will  prove  beneficial.  The  latter  is  evap* 
orated  from  the  surface  of  boiling  water,  on  which  a  smaU  quantity,  from  a 
teaspoonful  to  a  tablcspoonful,  may  be  poured  every  one  or  two  horn's.  The 
hydrochlorate  of  ammonium  is  evaporated,  10  or  20  grains  (LO  gramme),  every 
one  or  two  houre  by  heating  it  on  a  hot  stove  or  otherv^'ise.  The  white  cloud 
penetrates  the  air  of  the  whole  room,  and,  while  not  uncomfortable  to  the 
well^  serves  a  good  purpose  in  liquefying  the  viscid  and  tough  secretion  of 
the  mucous  membrane.  The  internal  administration  of  liquefying  and 
resolvent  remedies  may  properly  accompany  the  external  applications  and 
iohalations.  Amongst  them  I  count  the  alkalies,  mainly  bicarbonate  and 
chlorate  of  potassium  or  sodium  and  the  hydrochlorate  of  ammonium.  A 
child  of  two  years  will  take  daily  a  scruple  (gramme  LO-1.5).  The  iodide 
of  potassium  will  also  have  a  good  etleet  and  counteract  many  a  predisposi- 
tion to  chronicity.  A  child  may  take  from  8  to  15  grains  h  day  (gramme 
0.5-1.0).  Hydroddorate  of  apomorphine,  gr.  ^^^  (0,001-^'002),  dis- 
iolvtid  in  water,  a  dose  to  be  given  every  two  hours  or  every  hour^  is  quite 
gui!icient  to  act  aa  a  fair  expectorant  without  being  enough  to  produce  emesis. 
Antimonii  et  }>ota8sii  tartra.s  has  been  used  more  extensively  in  former  tinier 
ihan  at  present.  An  adult  would  take  gr,  -jV-i^y  every  two  hours.  Children 
ought  to  be  spared  the  drug,  as  it  is  depressing,  produces  unnecessary  vomit- 
ing now  and  then,  even  in  small  doses,  and,  wnat  is  still  wort>e»  dtarrhnea. 
The  other  antimonial  preparations,  such  as  kermes  mineral  and  the  oxysul- 
phuret  of  antimony,  are  le^  depressing  and  less  purging,  but  also  less  effective ; 
and  there  are  but  few  cases  where  a  good  substitute  could  not  he  found.  For 
the  porijoee  of  increasing  secretion  the  hydrochlorate  of  pilocarpine  has  been 
rcseommended.  It  certainly  lias  that  eflect,  but  its  indications  become  dtiubt- 
fiil  in  many  cases  where  the  saving  of  strength  is  of  pjiramount  importance. 
I  shall  return  to  this  subject  in  my  remarks  on  the  therapeutics  of  membra- 
nous laryngitis. 

Derivation  is  of  great  service  when  well  directed.  Local  depletion  must 
be  avoided.     A  purgative  in  the  beginning  is  beneficial— a  dose  of  calomel 

Vol.  nr.— T 


98 


ACUTE  CATARRHAL  LAEYNOITIS. 


as  good  as,  or  mostly  better  than,  anything  ehe.  Diaphoretics  am!  diuretics 
act  quite  well ;  the  I>est  of  them  all  are  warm  beverages  of  any  kijiti  They 
need  not  come  from  the  apother'aiy*9  nor  be  very  unpleasant  to  take^ — water 
not  too  coldi  Apollinaria,  Belters,  or  Vichy»  hot  milk,  tepid  lemonade  in  large 
quantities  and  very  often*  Sinapisms  have  a  good  effect  When  not  kept 
on  longer  than  a  few  minutes — long  enough  to  give  the  surface  a  pink  hue^ — 
they  may  be  applied  every  hour  or  two. 

8ome  urgent  g-ymptoms  may  require  symptomatic  treatment.  When  secre* 
tion  is  copious,  but  too  tough,  and  expectoration  inisutficient  because  of  both 
the  character  of  the  mucus  and  the  incompetency  of  the  rei*piratory  muscles, 
ipecac  in  small  doses  or  camphor  is  indicated.  A  ehild^s  dose  of  the  hitter 
would  be  gr.  ^-4  (gramme  0*0 1-5-0,03)  every  one  or  two  hours.  In  these 
eases  the  hydroehlorate  of  ammonium  may  be  combined  with  tlie  carbonate 
(ammon.  cfjlorid,  3S8.  (2.0);  ammon.  carbonat,  9j  (1,25);  extn  glyejrrh 
pur.  3ij  (2.5);  aq.  pur.  fjiij  (grammes  100.0) — teaspoonful  every  hour). 
When  the  difficulty  of  expcctonition  ia  excessive  an  emetic  may  be  resorted 
to.  It  is  true  that  infants  and  children  vomit  with  less  straining  and  difficulty 
than  adults,  but,  still,  the  practice  of  flinging  emetics  around  is  too  common. 
The  unpleasantness  of  getting  up  in  the  night  because  of  a  pseudo-crouj)  in  a 
distant  patient's  baby  is  not  a  correct  indication  for  encounigi^ig  the  indis- 
criminate use  of  emetics.  When  they  are  required,  antimotiials  ought  to  be 
excluded  from  the  list.  Ipecac,  sulphate  of  zinc,  sulphate  of  copper,  tur^)eth 
niineml  are  preferable. 

In  urgent  eases  the  hydroehlorate  of  apomorphia  may  be  used  hypoder- 
mically  (six  or  ten  drops  of  a  1  per  cent,  solution  in  water).  Cases  of  such 
urgency,  and  so  excessive  dyspncea  coupled  with  cyanosis,  as  to  necessitate 
tracheotomy  are  but  very  rare.  But  once  in  thirty  years  and  in  mimy  more 
than  four  hundred  tracheot^jmies  hav^e  I  been  compelled  to  operate  for  a  case 
of  catarrhal  laryngitis.  Stilb  a  few  such  cases  are  on  record.  The  best- 
known  amongst  them  is  that  of  Seoutetten,  who  operated  successfully  on  his 
own  daughter  six  weeks  old. 

Narcoiics  prove  quite  beneiicial,  particularly  in  complications  with  jiliar- 
yngeal  catarrh.  A  dose  of  gr.j-jss  of  Dover  s  powder  (gramme  0.0r>-0,l)  at 
night  will  secure  rest  for  several  or  many  hours  to  a  child  of  two  or  three 
years;  an  adult  is  welcome  to  a  dose  of  10  or  12  gmins  (0.6-0.75).  When 
the  irritation  is  great  during  the  day,  it  is  advisable  to  add  a  narctitic  (acid, 
hydrocyan.  dil.,  min.j ;  vin  opii,  min.  viij-xij ;  codeine  gr.  |-}»  or  extr.  hyoe- 
cyam.  gr.  ij-iij — daily)  to  whatever  medicine  was  given.  I  am  partial  to 
tne  hitter,  giving  it  up  to  gr.  viij-x  (0..5-O.6)  to  adults  daily  in  their  mix- 
ture, retaining  the  single  dose  of  opium  or  morphine  to  be  taken  for  the 
night,  At  that  time  a  single  larger  dose  is  rather  better  than  several  small 
ones.  Narcotics  cannot  be  dispensed  with  in  all  those  cases  in  which — as,  for 
instance,  in  tubercular  laryngitis — deglutition  is  very  painful  because  of  the 
cat'irrhal  and  ulcerous  pharyngitis.  Bromide  of  potassium  has  a  fair  etlect, 
but  frec|uently  fails,  and  the  administration  of  morphia  before  eiich  meal  is 
sometimes  an  al>solute  necessity. 

That  complications,  such  as  broncbitis,  have  their  own  indications  is  self- 
understood.  The  general  rules  controlling  the  treatment  of  laryngitis  are 
not  interfered  with  by  them.  CEdema  of  the  glottis,  however,  w^hen  occurring 
during  an  attack  of  laryngitis,  has  its  own  indications^  and  very  urgent  ones 
indeed  in  all  acute  cn&es.  In  chronic  cases  a  c^iusal  treatment  is  required 
according  to  the  etiology  of  the  affection  as  8fM?ci£ed  above.  In  acute  cases 
it  is  not  permitted  because  of  want  of  time.  The  danger  of  immediate  stran^ 
gulation  is  often  averted  only  by  a  deep  scarification  or  the  performance  of 
tracheotomy. 

Clironic  cases  re<juire  all  the  preventive  measures  enumerated  above  and 
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the  internal  use  of  iodide  of  potassium  or  sodium  (3i-3ii88  =  gramme  1.25- 
3.0  daily,  for  adults),  and  tincture  of  pimpinella  saxiiraga  three  or  four  tea- 
spoonfuls  daily.  When  it  is  given  it  ought  to  have  an  opportunity  to  develop 
its  local  effect  on  the  pharynx  also  by  giving  it  but  little  diluted,  and  not 
washing  it  down  afterward  (tinct.  pimpinella  saxif.,  glycerin,  aa,  teaspoonful 
every  two  hours).  In  these  cases,  while  the  local  salt-water  treatment  recom- 
mended above  is  indispensable,  the  nitrate-of-silver  spray  mentioned  in  that 
connection  is  here  a^ain  referred  to  aa  very  beneficial  indeed.  But  the  solu- 
tion of  1  per  cent,  is  the  highest  denree  of  concentration  allowable.  Con- 
ducted through  the  nose,  it  will  reach  the  larynx  better  than  through  the 
mouth.  When  both  accesses  are  rather  difficult  the  application  must  be  made 
directly  to  the  larynx. 


PSEUDO-MEMBRANOUS  LARYNGITIS. 

By  a.  JACOBI,  M.  D. 


Pathology. — Pseudo-membranous  laryngitis  is  characterized  by  the  pres- 
ence, on  and  in  the  mucous  membrane,  of  a  pseudo-membrane  of  a  whitish- 
gray  color,  various  consistency,  and  different  degrees  of  attachment.  It  has 
been  called  croupous  when  it  was  lying  on  the  mucous  membrane  without 
changing  much  or  at  all  the  subjacent  epithelium  and  could  be  removed 
without  any  difficulty.  It  has  been  called  diphtheritic  when  it  was  imbedded 
into  the  mucous  membrane  and  was  difficult  to  remove.  This  difference 
exists,  but  it  does  not  justify  a  difference  of  names  except  for  the  purpose  of 
clinical  discrimination ;  for  the  histological  elements  of  the  two  varieties  are 
the  same,  and  the  difference  in  their  removability  is  explained  by  the  ana- 
tomical conditions  of  the  territory  in  which  they  make  their  appearance. 
The  membrane  consists  of  a  net  of  fibrin  studded  with  and  covering  con- 
glomerates of  round,  cells,  mixed  with  mucus-corpuscles,  epithelial  -cells  more 
or  less  changed,  and  a  few  blood-cells.  The  fibrinous  deposit  is  either  quite 
superficial  or  lies  just  over  the  basal  membrane  or  on  layers  of  round  cells 
originating  from  the  basal  membrane.  It  is  continued  into  the  open  ducts 
of  the  muciparous  follicles,  filling  them  entirely  in  the  worst  cases,  or  meeting 
the  normal  secretion  of  mucus  in  the  interior  of  the  duct.  The  principal  seat 
of  the  pseudo-membrane  is  that  mucous  membrane  which  is  covered  with 
pavement  epithelium;  thus  it  is  that  the  tonsils  are  the  first,  usually,  to 
exhibit  symptoms  of  diphtheria.  But  cylindrical  epithelium  is  by  no  means 
excluded.  However,  while  pavement  epithelium  is  generally  destroyed  by 
the  diphtheritic  process,  the  cylindrical  epithelium  is  frequently  found 
unchanged,  or  but  little  changed,  on  top  oi  the  mucous  membrane  under 
the  pseudo-membrane. 

The  nature  and  consistency  of  the  pseudo-membrane  in  the  larynx  is  best 
studied  by  the  light  of  the  study  of  its  anatomy.  There  is  a  great  deal  of 
elastic  tissue  in  both  epiglottis  and  larynx ;  the  mucous  membrane  of  the 
latter  is  thin,  and  sometimes  folded  on  the  vocal  cords.  The  epithelium  of 
the  epiglottis  is  pavement;  only  at  its  insertion  it  is  cylindrical.  In  the 
larynx  it  is  also  pavement  on  the  true  vocal  cords  and  in  the  ary-epiglottic 
folds,  and  fimbriated  toward  the  fossae  Morgagni  and  trachea,  JLymph- 
vessels  are  but  scanty  on  the  epiglottis,  still  more  so  in  the  larynx.  Of 
acinous  muciparous  glands  there  are  none  on  the  epiglottis,  none  on  the 
true  vocal  cords ;  they  are  more  frequent  in  and  round  the  fossae  Morgagni, 
with  cylindrical  epithelium  in  the  glandular  ducts.  The  trachea  and  bronchi 
contain  a  good  many  elastic  fibres,  less  connective  tissue,  fimbriated  epithe- 
lium, some  lymph-vessels,  but  no  lymph-glands,  and  acinous  muciparous 
glands  in  large  numbers.  Wherever  the  pavement  epithelium  membrane 
is  abundant  the  membrane  is  firmly  adherent  and  imbeaded  into  the  mucous 
membrane.  Where  it  is  cylindrical  and  plenty  of  acinous  glands  secrete 
their  mucus,  they  are  loosely  spread  over  the  mucous  membrane,  from  which 
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they  can  be  easily  removed ;  while  the  histological  condition  of  buth  the 
imbedded  and  the  loose  raembnine  is  exactly  the  S4inie. 

Before  the  raembranous  deposit  takt^  place  the  surfjice  is  in  a  condition 
of  catarrh-  Round  tlie  membnine  the  mucous  membrane  is  red  «iid  i^ilightly 
swollen-  Not  always^  however,  is  tlmt  so.  Particularly,  the  epiglottis  nuiv 
be  covered  on  its  inferior  surface  with  a  solid  menibraue  or  be  studded  with 
tufts  of  membrane,  without  much  or  any  hypericmia.  The  same  can  be  said 
of  the  larynx,  which  is  supplied  with  but  a  scanty  distribution  of  blood- 
veaseb  and  a  sufficient  network  of  elastic  fibres  to  ecninttnict  the  dilalation 
of  blood-vessels  peculiar  to  the  catarrhal  au<l  iuflanimatory  procCi^i'^. 

In  uncomplicated  caaes  of  membra  ijoub  laryngitis  the  membrane  is  con- 
fined to  the  larynx.  Doasens  of  years  ago — viz.  before  1858,  when  diphtlieria 
began  to  settle  amongst  us,  never,  it  appears^  to  give  up  its  conquest  again — 
that  took  place  in  most  cases.  But  since  that  i>enod  we  meet  with  few  such 
simple  ca:^^.  Ab  a  rule,  the  membrane  makes  its  appearance  in  the  phar^^nx 
first,  from  there  to  descend  into  the  larynx,  and  not  infrcrpiently  into  the 
tmchea  and  bronchi.  In  other — fortunately,  but  few — ca^es  the  nienihrane  is 
formed  La  the  bronelii  and  tracheal  firsit,  and  invades  the  larvnx  from  below. 

Other  organs  suffer  but  coni^ecutively  and  from  the  results  of  impeded  cir- 
colatlon  omy,  Thu;?,  in  post-mortem  examination  hypera^mia  of  the  brain, 
liver,  and  kichieys,  and  bronehitLs,  broncho-pneumonia,  or  pulmonary  ledenm, 
are  met  with.  Ouly  those  eases  of  membranous  laryngitis  which  are  compli- 
cated with  general  diphtheria  yield  the  additional  changes  of  the  latter. 

Etiology. — Intense  irritants  will  produce  an  irritation  on  mucous  mem- 
branes. In  the  larynx  the  product  Is,  according  to  the  se%Trity  of  the  irrita- 
tion»  either  a  catarrhal  or  a  phlegmonous  or  a  croupous  hiryngitis.  The 
irritating  substaneea  may  be  inecbanica!,  chemical,  or  thermicah  Hetihner 
produced  diphtheria  of  tbe  bladder  by  cutting  off',  temporarily,  the  supply  of 
circulation.  Traumatic  injury  of  tlie  throat  and  lar}njx  will  soon  show  a 
croupous  deposit.  Caustic  potassium,  sulphuric  acid,  caustic  ammonium,  cor- 
rosive subUmate,  arsenic,  chlorine,  or  oxygen,  applied  to  the  trachea  or  larynx, 
produoe  croupous  deposits.'  Inhalations  of  heat,  smoke,  and  cl^lorine  have  the 
game  effect.  These,  however,  are  not  the  usual  (aiuses  of  croup.  Cold  and 
moist  air  is  a  more  common  cause,  mainly  during  a  prevailing  epidemic  of 
diplitheria.  In  former  timcjs,  which  are  unknown  to  the  younger  generation 
of  physicians,  when  no  such  epidemics  existed,  the  only  form  of  diphtheria 
ocourring  now  and  then  was  the  local  laryngeal  diphtheria  calltd  pseudo- 
nR*mbranous  croup.  It  was  then  a  rare  disease,  while  at  the  present  time  it 
is  of  but  too  frequent  occurrence.  In  my  IVeatim  I  have  explained  at  some 
length  the  relations  of  the  two  {p.  128). 

Age  has  some  influence  in  its  development.  The  disease  is  not  frequent  in 
the  Irst  year  of  life;  between  the  second  and  seventh  years  almost  all  the 
caaea  are  met  with,  There  are  families  witli  w^hat  appears  to  he  a  general 
tendency  to  croupous  laryngitis.  It  may  return.  Even  tracheotomy  has 
been  performed  twice  on  the  same  individual/  It  is  cfmtagioys.  In  the 
same  fiimily,  from  a  case  of  croup,  either  another  case  of  larvngeal  croup 
may  originate  or  another  form  of  diphtheria  will  develop  in  other  mendiers 
of  the  household.  It  is  not  so  contagious,  it  is  true,  as  generalized  diplitheria 
must  be,  for  the  infecting  surface  ia  but  small  in  uncomplicated  membranous 
croup,  and  the  membrane  not  so  apt  to  iimcerate  and  be  communicate<L  Boys 
appear  to  be  affected  more  frequently  than  girls.  But  the  previous  const itu- 
tioa  niakes  no  difference, 

8\MPTOMA. — Mcndjranous  larj^ngitis  begins  sometimes  with  but  sli^dit  symp- 
toms of  catarrh,  soiuetimes  without  them.  Nasal,  pliaryngeiil,  an<l  laryngeal 
catarrh  may  precede  it  a  few  hours  or  a  week,  with  or  without  fever  anil  with 

'  A.  JiMXtbi,  Trcrttue  ^  Diphthena,  p.  11 1,  »  TrerUisc^  p.  27, 
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a  certain  sensation  of  pain  or  uneasiness  in  the  throat  and  a  moderate  amount 
of  cough  and  hparseness.  This  condition  has  been  called  the  prodromal  stage 
of  membranous  laryngitis,  though  it  is  just  as  natural  to  presume  that  the 
changes  in  the  mucous  membrane  merely  facilitated  the  deposit  of  false  mem- 
brane. The  latter  is  more  apt  to  develop  on  a  morbid  than  on  a  healthy 
mucous  membrane.  The  membranous  laryngitis  proper  dates  from  the  time 
at  which,  with  or  without  an  elevation  of  temperature,  a  paroxysmal  cough 
makes  its  appearance — ^first  in  long,  afterward  in  shorter  intervals — ^which  is 
increased  by  a  reclining  p(»ture,  ment:il  emotions,  or  deglutition.  At  an  early 
period  this  cough,  which  is  very  labored  and  gives  rise  to  dilatation  of  the 
veins  about  the  neck  and  head,  is  complicated  with  hoarseness,  which  gradu- 
ally increases  into  more  or  less  complete  aphonia.  Respiration  becomes  audi- 
ble, sibilant,  with  the  character  of  increasing  stenosis.  Inspiration  becomes 
long  and  drawn ;  expiration  is  loud ;  head  thrown  back ;  the  scaleni,  stemb- 
cleido-mastoid,  and  serrati  muscles  are  over-exerted ;  above  and  below  the 
clavicles  and  about  the  ensiform  process  deep  recessions  take  place  in  the 
direction  of  the  lungs,  which  are  expanded  with  air,  but  incompletely ;  dysp- 
noea becomes  the  prominent  symptom,  and  occasional  attacks  of  suffocation 
render  the  situation  very  dangerous  and  exciting  indeed.  These  sudden 
attacks  of  suffocation  are  due — besides  the  permanent  narrowing  of  the 
larynx  by  the  membranes,  which  gradually  increase  in  thickness — ^to  occa- 
sional deposits  of  mucus  upon  the  abnormal  surface  of  the  larynx  and  vocal 
cords,  by  partly-loosened  false  membrane,  which  now  and  then  become  audi- 
ble, yielding  a  flapping  sound,  by  oedema  in  the  neighborhood,  and  by  second- 
ary spasmodic  contractions.  They  are  mostly  met  with  in  the  evening  and 
night ;  there  is  oft«n  a  slight  remission  in  the  morning,  which  rouses  new 
hopes,  which  soon,  however,  prove  unfounded.  Meanwhile,  the  pulse  becomes 
more  frequent  in  proportion  with  the  increase  of  dyspnoea,  and  finally  irregu- 
lar ;  the  temperature  rises  but  little,  and  usually  only  when  the  throat  or  other 
organs,  which  are  in  more  intimate  connection  with  the  lymph  circulation  than 
the  larynx,  are  participating  in  the  exudative  process;  and  the  laryngeal 
sounds  become  so  loud  as  to  render  the  auscultation  of  the  lungs  impossible. 
The  glands  of  the  neck  are  not  swollen  when  the  process  is  confined  to  the 
larynx.  Now  and  then  small  or  larger,  rarely  cylindrical,  pieces  of  false 
membranes  are  expectorated,  with  or  without  any  amelioration  of  the  condi- 
tion.    In  this  condition  the  patient  may  remain  a  few  hours  or  a  few  days. 

Then  the  dyspnoea  will  rise  into  orthopnoea ;  the  anxious  expression  and 
bearing  of  the  little  patient — for  the  vast  majority  of  the  sufferers  are  chil- 
dren—becomes appalling  to  behold ;  cyanosis  increases ;  the  head  is  thrown 
back;  the  larynx  makes  violent  excursions  upward  and  downward;  the 
abdominal  muscles  work  in  rivalry  with  those  of  the  thorax  and  neck ;  the 
surface  is  bathed  in  perspiration ;  still,  consciousness  is  retained  by  the  un- 
happy little  creature  tossing  about  and  fighting  for  breath,  and  in  complete 
consciousness  he  is  strangled  to  death.  Now  and  then  the  carbonic-acid  pois- 
oning renders  the  pitiful  sight  a  little  less  appalling  to  the  powerless  looker-on 
by  giving  rise  to  convulsions  or  ansesthesia  and  sopor,  which  finally  terminate 
the  most  fearful  sight,  the  like  of  which  the  most  hardened  man,  the  most 
experienced  medicd  attendant,  prays  never  to  behold  again. 

Besides  the  brain  symptoms  just  mentioned,  but  few  other  organs  give  rise 
to  abnormal  function.  In  the  kidneys  the  stagnant  circulation  results  in 
albuminuria — in  the  bronchi  and  lungs,  in  hyperajmia,  inflammation,  and 
oedema. 

The  symptoms  described  above  are  the  same  both  in  those  cases  which  are 
strictly  localized  and  those  which  descend  from  the  pharynx.  In  the  latter 
there  is  fever  only  when  the  pharyngeal  diphtheria  was  attended  with  it. 
The  process  descending  into  the  trachea  and  bronchi  changes  the  symptoms 
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but  little,  as  far  as  the  laryngeal  stenosis  is  concerned,  for  it  is  the  latter 
which  destroys  by  suffocation.  Only  when  tracheotomy  has  been  performed, 
and  the  Immediate  danger  of  su location  hiis  been  removed,  the  further  prog- 
re^^  in  a  downwurd  direction  g-ives  rij=ie  to  a  new  series  of  symptoms.  After 
the  temporary  relief  procured  by  the  operation  dyspncea  will  set  in  anew,  not 
iLlwa>*8,  however,  of  that  intense  detjree  of  the  laryngeal  stenosis ;  respirution 
will  become  dry  and  loud  again,  and  a  little  more  frequent  than  in  the  uncom- 
plicjited  laryngeal  cases.  Death  will  finally  also  result,  either  from  sufibca- 
tion  or  from  the  symptoms  I  enumerated  above. 

Lastly,  when  membranous  laryngitis  is  but  the  terminating  development  of 
extensive  membranous  bronchitis,  the  sjTnptoms  differ  from  those  described 
above  in  this,  that  the  laryngeal  symptoms  lust  but  a  short  time.  For  days 
or  weeks  no  symptoms  but  those  ot  an  ordinary  bronchial  and  tracheal 
catarrh  were  oDserved :  all  at  once  the  proceSw*?  reaches  the  larynx ;  in  a  few 
hours  the  very  last  stage  of  croupous  stenosis  is  reached ;  even  tracheotomy 
does  not  relieve  the  symptoms.  Or  the  fibrinoy?  bronchitis  was  extensive 
enough  to  give  rise  to  a  sufficient  number  of  symptoms  before  the  larynx  was 
pr^achH,  Amongst  them  is,  foremast,  frcfjuenoy  of  respiration,  because  of  ita 
h  y ;  diminution  of  respiratory  murmur  over  the  area  BUpp!iecl  witb 

til  d  bronchi;   sometimes  localized  absence  of  respiratory  nmrmur, 

while  the  percussion  sound  is  sonorous.  Another  complication  is  emphysemii, 
either  subpleural  or  nulmonnry.  It  is  not  frequent,  except  in  combination 
with  fibrinous  bronchitis.  The  increase  of  respiratory  movenicuts  is  quite 
Buridi^'n,  percussion  sound  tympanitic,  and  auscultation  negative.  Pulmonary 
cedema  is  quite  frequent;  it  is  the  result  of  the  rarefaction  of  air  in  the  bron« 
ehi,  rlie  consecutive  dilatation  of  the  blood-vessels,  and  the  effnsion  of  serum 
by  intravjiscular  pressure.  Every  se%'ere  case  is  accompanied  vrith  it;  in 
every  tnichciitomy  it  is  met  with  coming  up  into  the  incision.  CEdema  of 
the  glottis  is  hiss  common,  but  it  is  met  with  in  the  same  manner  and  with 
the  same  s}'Tnptoms  which  characterize  the  glottic  cedcma  of  catarrhal  lar* 
yngitis. 

PaotiNosm, — It  is  not  favorable  even  in  the  simple  and  uncomplicated 
C80eR.  Infants  and  children  tinder  two  years  almost  invtiriably  die.  Tlie 
percentage  of  average  mortality  rates  very  high — from  80  to  00  and  more. 
It  is  probable  that  s<ime  recent  therajjeutical  advances  have  reduced  it,  will 
reduce  it,  considerably.  Tracheotomy  is  known  to  do  so  certainly,  as  from 
20  to  4*1  out  o(  too  operations  prove  successfid.  The  previous  condition  of 
the  iiutient  is  of  very  little  account  in  regard  to  the  course  and  termination 
of  tne  disease ;  no  constitution  protects  or  saves.  The  more  the  disease  is 
local  the  better  the  prognosis.  When  fe%'er  makes  its  appearance,  it  means  a 
comjilication,  such  as  extending  diphtheria  or  bronchitis  or  bronchi-pneumonia, 
and  impairs  the  chances  of  recovery.  The  expectoration  of  membranous 
»liix*ds  or  whole  membranes  docs  not  improve  the  prognosis  much,  ns  the  new 
formation  of  membranes  may  be  very  rapid  indeed.  I  hnve  seen  new  mem- 
bnuJe?^  rising  to  a  formidable  extent  in  from  two  to  seven  hours.  The  prog- 
nipiu^  is  imfinjvt^l  when  the  cough  becomes  looser,  expectoration  more  pum- 
leut,  puhiiofiary  respiration  become  audi Ide  again  after  having  been  covered 
by  the  laryngeal  noises^  rhonchi  become  moist,  and  portions  of  lungs  which 
before  were  inacce&wible  to  uir  liy  chugging  membranes  nre  reopened.  Increas- 
ing debility,  frequent  and  irregular  pulse,  are  ominous  symptoms.  Even 
more  w>  is  the  failure  on  the  part  of  emetics  to  take  etfcct. 

l)iAGNOi^is. — It  may  be  quite  difficult  to  diagnosticate  croupous  from 
catarrhal  lar>'rigitis,  particularly  in  those  cases  where  the  former  is  not  com- 

Elicated  with  any  visible  exudative  fuxtcess  in  the  tauces.     In  membranous 
iryngitis  Hten<isia  beginiS  gently  (except  in  those  cases  which  ascend  from  the 
brtiorhi  t  jvnd  inereaseB  gradually;   tnere  are,  it  is  true,  remiasiooa  in  tlie 
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morning  (mostly),  but  they  are  but  slight,  and  the  subsequent  eveniiigi  mm 
worse  than  the  previous  ones*  It  increases  from  day  to  dny  until  a  slight 
cyanotic  hue  of  the  lips  is  followed  with  more  general  cyanosis?.  There  is  no 
fever  or  very  little,  except  in  tlie  cases  of  generalized  dipiuhcrin,  Tlie 
character  of  the  couph  docs  not  chanjxe ;  perhaps  it  become.*  more  dry  and 
suppressed  after  a  while.  Hoarseness  does  not  improve.  Imt  inereases  steadily 
into  aplioniiu  Expectoratioti  is  htit  scanty;  now  and  then  a  small  fmrtion 
of  muru.H  fmm  the  lower  portion  of  the  respiratory  tract,  now  and  then  shreds 
of  membrane,  are  expelled. 

In  catarrlial  laryngitis  stenosis  begins  abruptly  and  suddenly,  and  is  often 
at  its  height  a  few  minutes  after  the  commencement  of  the  attacK.  Kemission 
sets  in  soon,  is  more  marked,  sometimes  complete,  and  a  new  attack,  just  as 
Budden  as  the  first,  may  occur  in  the  next  night.  Real  eyanosin  is  but  rarely 
developed ;  when  it  is,  it  changes  soon  into  a  more  normal  condition.  Catar- 
rhal hm'ngitis  in  the  child  is  a  febrile  disease.  In  it  the  cough  changes  after 
a  little  time,  some  moisture  mixes  with  the  expectoration  and  changes  both 
cough  and  articulation  j  also,  the  voice  is  not  eqnally  husky;  now  and  then 
a  clear  l\<^U^  comes  in.  CUose  inspection  of  the  throat  exhiljits  sometinieu  a 
thick,  viscid  nmciis  floating  up  and  down  with  the  excurgiions  of  the  larynx  in 
catarrh.     It  never  has  any  membranous  expeetomtion. 

Local  cedematous  swelling  of  the  ary-epiglottie  folds,  with  or  without  mem- 
branous deposits  in  some  other  parts  of  the  lar^^nx,  yields  all  the  symptoms 
of  membranous  croup  with  its  dangers  and  death-rate.  The  effect  of  this  oi'dema 
is  partial  paralysis  of  the  vocal  coixls.  Thus,  inspinition  is  impcdtd,  as  in 
mem1>ranous  obstnu:'tion ;  expiration,  however,  is  free  and  the  voice  intact  to 
a  certain  extent.     This  local  anlema  may  be  detected  l)y  jialpation. 

General  «edema  of  the  larj'nx  (glottis)  is  fortunately  rare.  The  attack  i§ 
very  sudden ;  there  is  no  cold,  no  hoarseness,  no  choking  cough,  no  membrane; 
there  is  only  dyspnoea,  gasping,  asphyxia,  sopor,  and  death,  unless  relief  is 
given  almost  instantaneously. 

The  presence  of  a  foreign  body  has  been  mistaken  sometimes  for  membm- 
nous  hiryngitis.  The  histor}^  is  a  different  one;  there  was  no  prodromal 
catarrh  ;  the  children  were  taken  suddenly  while  playing  or  eating. 

The  laryngosco[)e  would  be  a  great  aid  in  diagnosis  if  it  could  be  used 
during  the  distress  of  a  membranous  laryngitis.  Still,  it  has  been  employed 
by  Ziemssen,  Rauchfuss,  and  others.     But  the  opportunities  are  rare. 

Treatment.— The  objects  of  treatment  ditfer  with  the  various  stages  of 
the  disease.  The  inflammatory  symptoms  of  the  conimencement,  the  com- 
pleted exudation,  the  maceration  and  disintegration,  and  al^^o  the  expectora- 
tion of  the  pseu do-mem hraoes,  and,  finally,  the  asphyctic  stage,  hiiye  each 
their  own  indications.  If  there  is  anything  which  must  not  be  reconuueuded, 
it  is  depletion.  Fortunately,  there  are  Ivut  few  practitioners  left  who  still 
apply  leec!ies  or  emphiy  m<ire  general  depletion,  but  these  few  are  pfill  d<Hng 
too  much  harm  by  their  practice  and  tciiching.  The  application  of  ice,  how- 
ever, in  bags  over  and  near  the  larynx,  and  of  iced  cloths  frequently  changed, 
combined  with  the  swallowing  of  small  pieces  of  ice  from  time  to  time,  is  apt 
ix}  be  beneficial  in  well-nourished,  hearty  children.  Such  as  have  been 
anajmie,  with  thin  muscles  and  pale  nuicous  membranes,  do  not  bear  it  so 
well. 

The  most  powerful  and  reliable  preventive  and  solvent,  thus  far,  is  hydrar- 
gy mm.  It  is  true  that  many  voices  have  been  raised  against  it,  but  from 
Bard,  Bretonneau,  and  Billard  to  Rauchfuss,  Cli.  West,  Lynn,  Fci>jK'r,  and 
others,  the  remedy  has  had  its  admirers.  Large  single  doses  of  calomel  have 
l>een  given  by  some,  amounting  to  15-30  grains  (gramme  l.tV2.0),  but  that 
treatment  has  not  found  many  friends.  In  small  and  frequent  doses  it  has 
been  of  good  service  to  me  both  in  fibrinous  laryngitis  and  broncliitie,  par* 
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ticularly  m  the  latter ;  gr.  \-\  may  be  given  every  half  hour  or  every  hour. 
Tartar  emetie  is  liable  to  develop  so  many  unfavorable  effects  that  even 
(Itisefl — in  combination  with  calomel — of  -j-J^  of  a  grain  require  great  caution. 
The  most  reliable  mercurial  preparation,  in  my  experience,  and  the  least  hurt- 
ftiK  IS  the  corrosive  chloride.  In  tlie  t^tonmcb  it  combiue^  with  the  chloride 
of  sodium,  is  absorbed  without  being  changed,  and  transmuted  into  an 
albuminate  da  ring  \u  circulation  in  the  blood.  Babies  of  tender  age  be^ir 
one-lmlf  of  a  grain  and  more,  daily,  many  days  in  succession.  Salivation 
mud  gtoraatitijj  are  exceedingly  rare  atler  its  use.  GastrfMntcMtinal  disturb- 
snccs  are  not  at  all  frequent ;  diarrlicea,  if  observed  at  all,  is  very  modi^mte^ 
and  can  be  avoided  or  removed  by  the  administration  of  mucilaginous  and 
fiirinaceous  food  or  a  mild  doi^e  of  an  opiate.  But  the  administnition  of  tlie 
btckloride  requires  care  in  regard  to  its  solution.  A  fiilieth  of  a  grain  niny 
be  safely  given  to  a  baby  a  year  old  every  hour,  but  it  must  be  dissolved  in 
one-hall  of  a  tablespoon ful  or  a  whole  table.<poonful  of  water.  The  sohition 
of  a  ^ftmn  in  a  pint  of  water  is  about  correct.  In  thoee  very  mre  cases  in 
which  no  preparation  of  mercury  is  bonie  interntilly  tlie  inunction  of  sufficient 
and  frequent  doses  of  the  olente  of  mercury  may  take  the  phice  of  the  internal 
ad miriLwt ration  or  alternate  or  be  combined  with  it  The  blue  ointment  is  not 
ao  etfcclive  oa  the  oleate.  The  subcutaneous  injection  of  the  corrosive  chloride 
may  be  added  to  the  modes  of  administration  if  no  time  must  be  lost  in 
introducing  as  much  as  possible  of  the  drug  into  the  system,  Now  and  tlien, 
however,  the  subcutaneous  tissue  of  the  child  does  not  tolemte  it  well  in  tliat 
form,  though  the  solution  may  lie  not  larger  than  2  per  ccnt^  The  cyanide 
of  mercury,  in  doses  of  a  hundredth  of  a  grain  every  hour,  has  been  warmly 
praised  by  A.  Erichscn  and  C,  G.  Ivothe. 

Tlie  large  mortality  in  croup  and  the  inefficiency  of  remedial  treatment 
have  been  the  reasonB  why  the  reeoramendiitions  of  remedies  have  been  very 
numerous.  Alkalies  were  held  in  great  favor  during  dillerent  peri<ids  of  our 
literature,  mainly  the  carbonate  and  bicarbonate  of  potassium  (and  sodium), 
in  daily  doses,  to  a  child,  of  i  drachm  or  1  drachm  or  more  ;  also  the  chlnrute 
of  potasisiura  or  sodium.  As  an  adjuvant  it  may  be  useful ;  as  an  autidijih- 
theritic  or  an ti membranous  remedy  it  must  not  be  regarded.  What  it  can 
do  is  to  heal  or  prevent  a  catarrhal  stomatitis  and  pliaryngitis.  The  best 
aod  most  reliable  is  probably  the  iodide,  in  larger  doses  than  are  usually 
given.  One  or  two  drachiiLs  daily  (grammes  4.0-8,0)  are  well  toieruted  when 
aofEciently  diluted.  Bcnzoatu  of  jsodium  wa^  recently  recommended  for  its 
gupposed  antifermentative  and  antibacteric  e^eet;  its  practical  utility  is  but 
Tery  limited;  not  even  its  antifebrile  effect  ifl  anything  but  reliable.  Lime- 
water  haa  not  fulfilled  in  my  hands  the  promises  made  by  others — neither  its 
internal  use  nor  spray  nor  inhalation.  The  most  certain  mode  of  introducing 
lime  particles  into  the  larj^nx  is,  after  all,  the  initiation  of  slaked  lime, 
which  allows  a  Quantity  sutRcient  to  be  somewhat  effective  to  enter  the  respi- 
ratory organs.  It^i  etmiparative  inefficiency  has  been  acknowledged  l>y  those 
who  add  1  per  cent,  of  the  liquor  of  caustic  potaisaium  or  sodium  to  the  lime- 
water. 

Quinia,  in  dtises  of  15  or  30  grains  (grammes  1.0-2,0)  daily,  has  been 
rntH)inended  by  Monti  for  the  same  indications,  maitdy  in  the  conune  nee  meat 
of  febrile  cases.  It  has  been  claimed  that  cold  applications,  to  be  changed 
every  hour  or  two  according  to  the  Prieasnitz  or  hydropathic  plan,  had  a  great 
power  in  macerating  and  disintegrating  mucous  membraue,  Many  of  the 
sticceeisful  ciLsca  of  these,  as  of  all  other  specialists,  are  undoubtedly  the  result  of 
Uie  convenient  su Institution  of  a  grave  diagnosis  for  a  milder  one.  Tlie  effect 
of  sucii  applications  in  laryngeal  catarrh,  like  that  of  warm  applications,  id 
imd^ubtau.  Vesicatoriea  applied  to  the  neck  over  the  larynac  are  never  uae- 
»  The  Mtdical  Record,  May  24,  1884, 
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fill — frequently  injurious  by  the  sore  surface  becoming  the  seat  of  a  pseudo- 
membrane. 

Inhalations  of  warm  vapor  are  decidedly  beneficial,  but  atomized  water  is 
not  of  equal  value.  .Thus,  Richardson's  atomizer  is  not  so  useful  as  Sicgle*8 
inhaler  or  other  apparatuses  working  on  the  same  plan. 

Lactic  acid,  in  solutions  of  1 :  10  or  25  (Monti's  solution  of  1 :  200  is  cer- 
tainly too  weak),  has  been  applied  by  means  of  a  sponge,  inhaled,  or  throvm 
in  from  an  atomizer  for  the  same  purpose.  Good  results  have  been  reported, 
failures  also ;  and  still,  recoveries  are  rushed  into  print  much  more  readily 
than  failures.  The  same  may  be  said  of  the  local  applications  of  glvcerin, 
boric  acid,  carbolic  acid  in  solutions  of  1  or  2  per  cent.,  salicylic  acid,  iodo- 
form, and  hypermanganate  of  potassium ;  also  of  bromine  (bromine  and 
potas.  bromid.  aa)  1 :  water  500,  or  a  stronger  solution. 

Tannin,  dry  or  with  glycerin,  is  rather  more  injurious  than  it  can  be  use- 
ful. It  is  apt  to  coagulate  the  mucus  contained  in  the  pharynx  and  the  upper 
part  of  the  larynx,  and  to  render  the  dyspnoea  graver  than  before.  '  Buch 
an  aggravation  of  symptoms  must  be  carefully  avoided,  though  it  be  but  tem- 
porary. The  same  must  be  said  of  alum,  which  has  been  used  solid,  in  finely- 
powdered  condition,  down  to  a  3  per  cent,  solution  in  water. 

Spirits  of  turpentine  are  inhaled  either  from  an  inhaling  apparatus  or  by 
saturating  the  air  of  the  room.  Water  is  kept  boiling  constantly  on  a  stove, 
oven,  or  alcohol  lamp  (not  on  gas,  which  consumes  a  larger  quantity  of  oxygen), 
and  a  tablespoonful  of  the  spirits  of  turpentine  is  poured  hourly  or  in  snorter 
intervals  upon  the  boiling  surface. 

Hydrochlorate  of  ammonia  can  be  used  in  the  same  manner  as  described  in 
the  article  on  Catarrhal  Laryngitis. 

Hydrochlorate  of  pilocarpine  was  introduced  into  the  treatment  of  diph- 
theria and  pseudo-membranous  croup  some  years  ago,  and  recommended  as 
no  less  than  a  specific.  It  increases,  physiologically,  the  secretion  of  the  skin, 
the  mucous  membranes,  the  lachrymal  and  muciparous  glands,  the  kidneys. 
It  also  depresses  the  heart's  action.  In  all  cases  in  which  the  latter  effect  is  to 
be  feared  the  drug  is  contraindicated ;  thus  in  septic  diphtheria,  in  pseudo- 
membranous croup  with  great  asthenia,  in  general  debility  and  anaemia.  By 
increasing  the  secretion  of  the  mucous  membranes  it  is  expected  to  macerate 
the  pseudo-membrane  and  raise  it  from  its  bed.  This  can  be  accomplished 
wherever  the  membrane  is  deposited  upon  the  mucous  membrane — that  is, 
whenever  the  number  of  muciparous  follicles  is  large  and  the  epithelium  is 
cylindrical.  This  is  not  so  on  the  vocal  cords,  and  thus  the  floating  effect  of 
pilocarpine  cannot  be  obtained  exactly  where  it  is  most  needed — that  is,  on 
the  vocal  cords,  where  the  pseudo-membrane  is  more  intimately  imbedded 
into  the  tissue  than,  for  instance,  on  the  posterior  wall  of  the  fauces  or  the 
trachea  and  bronchi.  Still,  pilocarpine  may  be  tried,  in  combination  with 
other  modes  of  treatment,  as  long  as  the  heart's  action  is  competent  and 
the  general  condition  satisfactory.  It  is  dissolved  in  water ;  its  dose,  for  a 
child  a  year  old,  -^  grain  (2  milligrammes  =  0.002)  every  hour.  A  sub- 
cutaneous injection  every  four  or  six  hours  of  -^  grain  (three  drops  of  a  2 
per  cent,  solution)  will  prove  very  effective  for  good  and  evil.  I  believe  it 
has  rendered  me  good  service  in  some  well-marked  but  mild  cases  of  pseudo- 
membranous laryngitis,  which  it  either  aided  in  healing  or  prevented  from 
getting  worse. 

Emetics  have  their  distinct  indication.  It  is  irrational  to  expect  any  relief 
from  them  when  the  larynx  is  narrowed  by  firmly-adhering  pseudo-membranes. 
Their  indication  depends  on  the  possibility  of  removing  something  which  acts 
as  a  foreign  body.  This  something  can  be  either  mucus  or  loose  or  partially 
loose  membrane.  The  peculiar  flapping  sound  produced  by  the  latter  admits 
of  or  requires  the  admmistration  or  an  emetic.     Above  I  have  stated  which 
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of  tlieni  ought  to  be  selected,  Turpeth  mineral  in  a  dose  of  from  3  to  5 
gruius,  repeated  in  six  or  ei^lit  riunutas,  aet.H  quite  welJ,  Hypodermic  injec- 
tions of  apomorphine  may  be  required  in  urgent  ciu^ie?* 

The  introduction  of  catheters  into  tliu  Iar\Tix,  according  to  the  methods  of 
Horace  Green,  is  a  dangerous  proceeding  and  ougiit  not  to  be  indulged  in. 
It  gave  the  idea  to  Ijc^ii^eau  mid  Bouchut  to  force  a  tidjc  into  and  through  tlie 
larynx,  full  of  pseudo-membrane,  tV*r  permanent  use  until  the  pseudo-mem- 
brane  would  have  disappeared.  This  tubage  wtis  rendered  ridiculous  nt  once 
by  the  assertion  of  Bouchut  (1858)  that  children  suflering  from  croup  who 
were  supplied  with  this  hiryngeiil  tube  were  not  only  relieved  at  oiRte^  hut 
cxpresscil  their  gratitude  in  audible  oratory.  Still,  there  are  some  ciises  on 
record  of  more  recent  date  in  which  tubage  m  reported  to  have  been  attended 
with  success.  It  is  not  very  prohalvle,  however,  that  a  larynx  which  admits 
of  no  air,  because  of  its  lieing  clogged  with  firm  pseudo-membrane,  should  i>e 
wnlling  to  admit  and  endure  the  presence  of  a  tube, 

^Lt^age  of  the  larynx  htis  been  recommended  by  Bela  Weiss.  It  consists 
in  svstematical  gentle  prassing  and  kneading  of  the  larynx  by  the  physician 
while  sitting  behind  the  patient.  He  asserts  its  satisfactory  influence  not 
only  in  catarrhal  but  also  in  diphtheritic  (croupous)  laryngitis. 

The  inhalation  of  oxygen  ha:^  proved  rather  advantiigeous  in  ray  hands  in 
a  few  instances.  The  mo^t  memorable  case  of  the  kind  I  have  mentioned 
elsewhere.  It  wa«  that  of  a  cliild  on  whom  tracheotomy  had  been  per- 
formed. The  pseudo-membranous  process,  however,  invaded  the  bronchi, 
with  the  result  of  producing  dyspmcea,  cyanosis,  and  convulsions.  When- 
ever a  current  of  oxygen  was  introduced  into  (he  lungs  through  the  canula 
both  cyanosis  and  convulsions  would  cease,  and  returned  when  its  supply 
vaa  stopped* 

But  if  no  medicatjon  will  have  proved  successfuh  the  symptoms  of  stenosis, 
dyspncBa,  cyanosis,  and  the  supra- and  intrachivicular  and  e[Hgastric  recension 
iDcrease  steadily  to  an  alarming  extent.  When  the  pulse  lieconies  frequent  and 
intermitting,  even  without  the  presence  of  asphyxia  and  aiuesthesia,  air  ought 
to  be  introduced  into  the  lungs  by  tracheotomy.  No  positive  ruh^  can  be 
laid  down  as  to  the  length  of  time  one  ought  to  wait  before  jH*rtbrming  it. 
No  mibdivislon  of  the  disease  into  several  stages  is  of  any  beuciit  in  selecting 
the  exact  period  in  which  the  tmchea  mu^t  or  may  be  oj)ene<h  No  alleged 
contraindication  to  the  performance  of  tracheotomy,  whether  the  tender  age 
of  the  patient  or  a  complication  with  either  an  inflammatory  or  an  infectious 
disense,  must  be  considered  valid.  The  one  strict  indiciitioii  for  the  perform- 
ance of  tracheotomy  is  when  the  diagnosis  of  pseudo-membranous  htryngitis 
is  undoubted,  the  increasing  dyspmiia,  cyanosis,  and  approaching  ixsphyxia, 
with  the  certainty  that  a  well-directed  antl  sufficient  niedicinal  treatment  hns 
lieeu,  and  in  all  probability  will  be,  useleiis.  Even  under  these  circumstances 
there  i*  no  mathematical  certainty.  The  matured  experience  of  a  well- 
informed  and  thoughtfiil  physician  will  commit  but  few  errors.  If  there  be 
the  Blightest  doubt,  the  operation  ought  to  be  preferred  to  sufTocatton. 

The  operative  procedure  and  the  surgical  treatment  ailer  the  performance 
of  tracheotomy  wdl  form  the  subject  of  a  speciid  article  in  this  work.     In  this 
place  a  few  remarks  upon  the  medicinal  and  dietetic  treatment  in  that  |J€riod 
^^^^Bf  ^^^  disease  must  suffice.* 

^^^^p  The  nutrition  of  the  patient  has  generally  suffered  much.     Before  the 
M  opcmtion  but  little  food  w:is  taken,  still  le&^  was  digested,  and  the  operation 

I  itself  and  the  amesthetic  have  added  to  the  previous  weakness  or  exhaustion, 

I  Moderate  feeding  and  stimulation  are  therefore  to  be  commenced  soon.   Vomit- 

I  ing  after  chloroform  I  have  seldom  seen  to  last  long  or  to  be  embarrasaing 

I  under  the^  circumstances.     Feeding  and  stimulation  are  the  more  necessary 

I  »  Cf.  2%c  Med.  Eec,,  May  24,  18^4. 
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the  more  the  hungry  lymph-vessels  are  liable  to  absorb  injurious  material 
when  not  supplied  with  healthy  food. 

Is  internal  treatment  required  ?  The  general  treatment  must  be  continued. 
If  it  consisted  in  the  administration  of  hydrargyrum,  either  internally  or  exter- 
nally, it  must  be  continued.  If  its  effect  was  not  sufficient  to  clear  the  larynx 
and  to  render  the  operation  unnecessary,  it  will  or  may  be  sufficient  to  complete 
its  effect  in  the  next  day  or  two,  to  prevent  the  process  from  descending  or 
the  membranes  becoming  too  many  or  too  thick.  No  changes  ought  to  be 
made  in  the  treatment  unless  there  be  changes  in  the.  symptoms.  N^ot  infre- 
quently the  first  symptoms  of  broncho-pneunomia  come  on  within  a  few  hours 
after  the  operation,  recognizable  by  frequent  pulse,  respiration  freauent  beyond 
proportion,  and  physical  symptoms.  The  stomach  is  not  very  reliable.  Qui- 
nine answers  best  hypodermically.  From  6  to  10  grains  may  be  injected  at  once. 
The  preparation  which  haa  served  me  best  in  the  last  few  years  is  a  solution 
of  the  carbamid  in  five  parts  of  water.  If  an  additional  remedy  is  required, 
from  20  to  30  grains  of  sodium  salicylate  may  be  given  in  the  course  of  three 
or  four  hours,  in  hourly  doses,  to  reduce  the  temperature.  Tincture  of  digi- 
talis will  prove  advisable  at  the  same  time  when  the  heart  appears  to  require 
it.  Strychnise  sulphaa  will  act  as  a  powerful  nervine ;  -^  grain  may  be  given 
to  a  child  two  years  of  age  every  two  hours,  until  four  or  ?i\e  doses  shall  have 
been  taken.  The  rest  o\  the  treatment  of  the  complications  depends  on  their 
nature  and  character.  It  is  not  the  name  of  the  disease  which  has  to  be 
treated,  here  as  in  every  case,  but  the  individual  patient. 

In  regard  to  stimulants  I  have  but  little  to  say.  I  use  alcohol  in  the  most 
pleasant  shape,  preferring  brandy  or  whiskey.  I  use  a  great  deal  of  camphor, 
10  to  40  grains  daily,  or  in  cases  of  urgency  Siberian  musk,  from  2  to  5  grains, 
every  hatf  hour  or  hour,  until  from  15  to  20  grains  have  been  taken  in  cases 
of  collapse  or  great  prostration. 


DISEASES  OF  THE  LARYNX. 
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Inflammation,  Erosion,  and  Ulceration  of  the  Epiglottis. 

Of  thediseaaes  of  particular  portions  of  Oie  lurynxj  those  of  llie  epiglottis 
deserve  especial  attcDtion  iu  a  work  desifjucd  for  general  pnit*titioTierg,  on 
aceouiit  of  the  comparative  ease  of  recognizing  and  treating  theJii  if  ujider- 
itood,  and  the  promptness  their  mananpement  requires.  Ihey  occur  more 
frei|uently  than  xs  generally  supposed,  their  symptoms  are  often  erroneously 
aiiorilx.'d  to  other  affections,  and  they  may  lead  to  extensive  dii*eiise  in  the 
reupiratory  apparatus,  sometimes  of  a  very  serious  character.  Adjacent  por- 
tions of  the  root  of  the  tongue  and  pharynx  or  of  the  larynx  are  apt  to  be 

affected.     In  dideases  which  commence  in  the  pharynx,  ui^ually  the  lingual 

rface,  and  in  such  as  spread  upward  from  the  larynx  only  the  laryngeal 
surface,  of  the  epiglottis  ij3  involved  mainly  or  exclusiveiy. 

Before  describing  the  affectiona  of  the  epiglottis  a  few  words  must  be  said 
of  the  manner  of  using  the  tongue-spatula.  Physicians  almost  without  an 
exception  pre^as  the  tongue  from  above  downward  and  from  befc:tre  backward  j 
but  in  order  to  bring  the  epiglottis  into  view  in  the  majority  of  instances  the 
proper  method  \&  just  the  opposite  of  this — viz,  from  below  upward  and  from 
Dehmd  forward.  Place  tiie  spatula  far  back,  lift  up  the  base  of  tlie  tongue, 
and  draw  it  forward.  The  usual  manner  of  depressing  the  tongue — no  matter 
liow  good  or  bad  an  instrument  may  be  used,  and  an  ordinary  spoon-handle 
serves  the  purpose  better  than  most  of  the  so-ealk'd  tongue-depre^ors — pulls 
upon  and  irritates  the  pharyn go-glossal  fold,  and  often  hides  the  epiglottis 
instead  of  bringing  it  into  view,  besides  producing  intolerance  and  intracta- 
bility. The  blade  of  the  tongue-spatula  should  be  long  (at  least  four,  still 
belter  five,  inches),  slightly  curved  downward,  not  mort'  than  from  half  an 
inch  to  one  inch  wide,  and  joined  to  the  handle  at  an  obtuse  angle. 

1.  Acute  inff animation  of  the  epiglottis  is  usually  caused  by  taking  cold, 
exposure  to  draughts,  wet,  sudden  cliauges  of  tcmj>eraturo,  etc.  The  symp- 
li>mjs  are  local  pain  and  difficulty  of  swallowing;  in  severe  cases  also  some 
dy^pn<}Ba  and  dysphonia.  Only  oci  nsionally  there  is  a  hemming  cough,  and 
tlmt  a  peculiar  one,  induced  (usually  voluntarily)  by  a  feeling  of  a  foreign 
body  at  the  root  of  the  tongue.  The  diagn-.sis  is  made  by  means  of  the 
tongue-spatula  and  laryngeal  mirror,  the  epiglottis  being  seen  to  be  inihimed 
and  swolien.  When  the  lower  portion,  the  so-called  cushion  of  the  epiglottis, 
is  affected,  the  mirror  ia  retjuired  for  diagnosis.  In  this  case  suppuration  is 
apt  to  occur.  The  prognosis  is  good  with  attention ;  neglected  epiglottitis 
may  cause  great  discomfort,  and  even  death.     Treatment  must  be  anti|)hlo- 

frstic  and  supf>orting.  For  mild  cjlsc.^  systemic  and  dietetic  regulation  suf- 
ceA,  with  externally  either  hot  fimentiitions  or  cold  applications  im  the 
patifjtt  can  best  bear.  Severer  ca^^es  rcfjuire  in  addition  leeches  ami  ice  to 
the  part;  and  cai*eB  of  threatened  suppuratioo,  medicated  and  unmedicated 
yUMm  inhalation,  and,  when  necessary,  lancing  of  the  abscess  through  the 
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moutli  under  guidance  of  the  mirror*  iifter  the  acute  inflanimatlon  has  sub- 
gided,  local  treatment  may  become  necessary  to  hasten  or  produce  complete 
restoratbn,  as  will  be  noticed  in  Chronic  Epiglottitis. 

Inflammatory  a^dema  of  the  epiglottis  will  be  considered  under  the  head 
of  Lar^'Dgeal  CEdema. 

Chronic  inflammation  of  the  epiglottis  is  usually  the  result  of  uncured 
acute  epiglottitis  or  of  laryngitis.  The  main  symptom  is  dysphagiii.  The 
epiglottis  is  found  swollen  and  more  or  less  discolored.  Not  only  tongue- 
spatula  and  laryngeal  mirror,  but  also  the  finger  carefully  introduced  into 
trie  mouth,  may  ensure  the  diagnosis,  especially  if  the  upper  portion  be 
atlcetcd ;  then  the  thickened  epiglottis  is  men  and  felt  as  a  peculiar  royiidetl 
tumor  at  the  base  of  the  tongue,  CEdeiiia  is  distinguishable  from  chronic 
inflammation  by  botli  sight  and  touch.  As  to  prognosis,  it  must  be  observed 
that  the  process  of  restoration  is  slow  and  that  there  is  always  danger  of  acute 
exacerbation.  Tlie  treatment  consists  in  attention  to  the  general  health  and 
habits  and  in  local  applications.  The  latter  are  indi!?pcnsabk%  and  should  be 
made  by  means  of  an  instrument  (Ekberg's  applicator  or  the  like)  carrying 
a  little  wad  of  cotton  or  sponge.  Bome  prefer  a  brush :  to  such  individual 
preference  no  objection  need  be  made,  but  powders  and  sprays  are  not  advisa- 
tla  The  remedies  to  be  applied  should  be  in  lioufd  tbrfii,  and  belong  pharma- 
cologically to  the  ehis.*^  of  alteratives.  Iodine,  iodoform,  and  silver  nitrate  in 
solution  are  most  useful  In  subacute  iotlammation  (see  above)  jwtassium 
bromide  and  chlorate,  respectively,  in  saturated  aqueous  solution,  may  be  ap- 
plied once  a  day,  or  a  sattirtited  solution  of  iwloform  in  sulphuric  ether,  or 
ten  grains  of  crystallized  silver  nilrute  dissolved  in  an  ounce  of  water,  every 
other  day.  In  chronic  einglottitis  the  tincture  or  compound  solution  of 
iodine,  the  ethereal  solution  of  iodoform,  and  the  watery  solution  of  silver 
nitrate,  in  degrees  of  concentration  varying  according  to  the  severity  of  the 
case  and  the  individuality  of  the  patient  (the  choice  of  either  of  the  three 
agents,  the  repetition  of  tlie  same,  or  the  change  from  one  to  the  other  de- 
pending n|Km  the  eifect  produced),  should  be  accurately  applied  to  the  part 
aflected  by  means  of  the  laryngeal  mirror  or  the  tongue-spatula. 

2,  The  most  frequent,  and  at  the  same  time  the  most  neglected,  morbid 
condition  of  the  larynx  is  erosion  of  the  free  edge  of  the  epiglottis.  Louis 
has  called  attention  to  the  epiglottic  erosions  in  eonnectiun  with  tubercular 
phthisis:  he  found  them  present  in  about  one-j?ixth  of  the  patients  who  died 
of  that  disease,  and  they  are  caused,  in  his  opinion,  by  the  constant  passage 
of  pus  over  the  part.  Horace  Green  was  the  first  who  pointed  out  that  they 
are  also  frequently  met  with  independently  of  tubercular  disease.  According 
to  him,  **  These  instances,  for  the  most  part,  have  been  found  occurring  in 
those  cases  in  which  a  persistent,  teasing  cough,  following  chronic  follicular 
disease  or  common  catarrhal  inflammation,  has  obstinately  rcj^istcd  all  the 
ordinary  measvires  for  its  arrestment.  On  depressing  the  tongue  in  such 
castas  by  means  of  the  ordinary  bent  spatula  or  tongue-depress^jr,  so  as  to 
bring  the  epiglottis  into  view\  this  cartilage  has  been  found  frequently 
inflamed,  vascular,  and  its  superior  border  marktnl  at  one  or  more  points 
by  distinct  erosions.  In  much  the  largest  projjortion  of  cases  these  erosions 
make  their  first  appearance  on  the  lefl  superior  edge  of  the  epiglottis,  Kext 
in  frequency  they  will  be  found  occupying  its  centre,  and  occasionally,  but 
very  rarely  in  comparison  with  the  two  preceding  locations,  they  have  been 
observed  upon  its  right  border.  These  erosions  are  not  readily  detected,  at 
first,  by  the  inattentive  observer,  as  they  are  quite  small,  are  only  slightly 
depressed,  with  a  pallid  base,  sometimes  a  little  retidened,  and  with  whitish, 
linear  edges.  The  surrounding  mucous  membrane  is  generally  inflamed,  its 
delicate  network  of  superficial  vessels  is  red  and  injected,  and  the  epiglottis 
itself  more  or  less  thickened/'     Sometimes  epiglottic  erosions  exist  without 
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much  oougb,  and  certainly  a  cough  can  exii*t  without  erosions;  but  the  two 
eeern  firequently  i)  act  interchangeably  as  cause  and  effect;  and  certain  it  is 
that  a  cough,  from  whatever  cause,  once  firmly  established,  when  such  ero- 
siona  have  supervened  rareiy  if  ever  yiehis  m  h:«ng  an  the  erosions  continoe, 
and  often  stop  when  they  are  cured.  According  to  ni}^  experience,  the  left 
aDd  right  sides  of  the  upper  border  are  atfcctcd  with  abuut  the  same  ft*e- 
quency,  and  oftener  than  the  centre*  The  eroaitms  are  e^Uurhal  in  their 
nature,  even  in  tubercular  subjects;  in  non-specific  cases  they  degenerate 
excet*dingly  rarely  into  ulcers — i.e.  they  may  exist  for  years  without  involving 
any  tissue  beh^w  the  epitheliuni  unless  the  patient  is  or  becomes  syphilitic  or 
phtkisicaL  They  often  produce  syniptomatically,  especially  in  the  beginning, 
more  henmiing  than  cough.  The  diagnosis  is  easy  on  thorough  inspectiun  of 
the  epiglottis.  Prognosis  is  generally  favorable,  except  in  phthisical  cases; 
in  others,  although  they  sometimes  prove  exceedingly  obstinate,  they  usually 
yield  with  surpnsing  promptness  to  topical  treatment  In  specific  cases,  and 
even  in  chronic  naso-iaryngeal  catarrh,  they  are  apt  to  recur,  however,  A 
eoitou  wad  dipped  in  a  strong  solution  (gr.  xxx-3;j  ad  §j  water)  of  either 
silver  nitrate  or  gold  chloride  must  be  brought  accurately  into  contact  with 
the  eroded  spots  once  in  twenty-four  or  forty-eight  hours;  ordinarily  only  a 
fortnight's  treatment  is  necessary,  ex cej>t  for  the  fi-equently  accompanying  (or 
tinderlyiiig)  catarrhal  condition  of  a  more  or  lees  large  extent  ot  the  up|ier 
respiratory  mucous  membrane.  In  very  severe  cases  a  few*  Bpplicatirms  at 
longer  intervals  of  a  still  stronger  solution  (sj-jij),  or  even  of  the  solid  silver 
or  gold  preparation,  may  be  required. 

3.  Epiglottic  ulcerations  differ  from  erosions  in  the  fact  that  the  latter  are 
confined  to  the  epithelium,  while  the  former  involve  also  deeper  structures. 
It  has  been  aaserted  by  some  observers  that  an  erosion  is  always  the  first 
etage  of  an  ulceration,  and  by  others  that  the  one  never  passes  into  the  other. 
1  believe  that  both  of  these  extreme  assertions  are  incorrect;  but  if  it  were 
puwible  to  distinguish,  cl initially  or  pathologically,  every  case  of  su]K^rficial 
ulceration  from  erosion,  I  might  incline  to  a^ree  with  the  latter.  Histologi- 
cally, epiglottic  ulceration  affects  the  mucous  membrane,  glands,  or  curtilage. 
Most  firequently  it  seems  tf>  originate  in  the  follicles.  As  Horace  Green  has 
long  ago  pointed  out,  "At  first  an  enlarged  or  pimple-like  follicle  apjHmrs  on 
the  border  of  the  epiglottis,  surrounded  by  an  intiamed  and  highly-injectetl 
portion  of  mucous  membrane.  Soon  the  follicle  softens^  and  degenerates  into 
an  ulcer  with  irregular  edges  and  an  inflamed  and  reddened  circumference. 
In  many  instances  the^e  ulcers  remain  for  some  time  superficial,  destroying 
only  the  mucous  membrane ;  in  others  they  penetrate  deep  into  the  fibro- 
cartilage,  and  occasionally  they  result  in  the  total  destruction  of  the  epighit- 
tts."  Sometimes  the  ulcer  seems  to  originate  in  the  superficial  layer  of  the 
mucous  membrane,  the  molecular  death  proceeding  from  the  surface  down- 
ward ;  these  are  the  cases  which  in  the  Tbeginning  cannot  be  distinguished 
from  erosions.  Both  these  kind^  of  ulceration  of  the  epiglottis  occur  without, 
and  with,  grave  constitutional  affections,  but  the  ciirtilaginouB  tissue  usually, 
though  not  invariably,  remains  intact  except  in  phthisis,  syphilis,  aud  cancer. 
Lupus,  lepra,  and  glanders  also  give  rise  to  ulceration,  and  stunetimes  to  much 
accompanying  thickening  of  the  epiglottis.  The  seat  of  the  ulcers  is,  us  a  rule, 
on  the  upf>er  border  and  laryngeal  surface  of  the  epiglottis,  only  exceptionally 
on  the  lingual.  Together  with  uloera  on  the  laryngeal  face  those  on  the  lin- 
gual face  are  found,  but  not  vice  versA.  Ulcers  of  the  epighittis  are  usually 
small,  but  numerous,  worm-eaten  in  appearance,  and  frequently  pass  to  other 
laryngeal  structures.  Though  occiisionally  resulting  from  tuberculosis,  syph- 
ilis, and  other  constitutional  afiectious,  they  also  occur  as  primary  disease  due 
to  catarrh  and  local  injury,  but  may  become  the  antecedents,  and  in  many 
iflfftrifflc^t*  the  exciting  cause,  of  other  grave  maladies.     Indeed,  1  quite  agree 
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with  Horace  Green  that  they  are  often  **  not  only  among  the  earliest  manifest- 
ations of  tlioracic  diseases,  but  are  themselves  in  many  instances  the  true 
exciting  cause  of  these  affections;  and  furthermore,  this  postulate  once  estab- 
lished, that  we  have  it  in  our  power,  by  timely  topical  medication,  to  arrest, 
positively,  cases  of  disease  which  otherwise  would,  and  in  many  instances 
which  do,  terminate  fatally." 

The  symptoms  vary  with  the  seat  and  extent  of  ulceration.  Cough  aud 
the  sense  of  irritation  in  the  throat  are  usually  present.  *'In  several  in- 
Btances  all  the  prominent  rational  signs»  with  some  of  the  earlier  j>hysical 
rrjanifestntioos,  of  pulmonary  disease  have  been  observed  to  follow  long-con- 
tinue<l  ulceration  of  the  epiglottis;  all  of  which  syniptoms  have  been  seen  to 
disapj)ear  at\^?r  tht^se  lesions  have  betni  healed."  Wlien  the  upper  border  is 
extensively  aifected,  and  still  more  when  either  surface,  cs|wcially  the  lower 
portion  of  the  laryngeal  surface,  be  involved,  there  is  difficulty  of  swallow- 
ing ;  the  pain  is  due  often  as  much  to  surrounding  inflammation  as  to  the 
epiglottic  lesion.     In  some  cases  the  voice  also  is  aflected. 

The  diagnofeis  of  the  existence  of  an  ulcer  is  easily  made  when  the  epiglot- 
tis can  be  seen  ntit  only  with  the  spatula,  but  also  with  the  laryngeal  mirror. 
Its  origin  and  nature  are,  however^  not  always  easily  recognized,  and  the 
patients  general  condition  and  historv,  as  well  as  the  appearance  of  the 
ulcer,  must  be  taken  into  account.  The  diagnosis  of  catarrhal  epiglottic 
ulceration  must  be  made  only  after  other  underlying  conditions,  as  phthisis, 
evphilis,  malignant  disease,  hipus,  lepra,  and  glanders  (see  the  articles  an 
those  Bubject«X  have  been  excluded.  The  prognosis  is  good,  except  in  cases 
of  phthisis,  syphilis,  etc.,  or  in  which  already  a  great  deal  of  the  cartilage 
has  been  destroyed ;  and  evai  in  these  cases  appropriate  treatment  will  oflen 
rive  the  patient  much  comfort.  Appropriate  constitutional  treatment  must 
be  instituted  in  all  cases  in  which  the  constitution  is  affected. 

Topical  treatment  consists  in  the  application  of  alteratives,  astringents, 
stimulants,  or  sedatives,  as  the  case  may  call  for.  t^ome  cases  may  require 
once  or  more  times  touching  with  solid  silver  nitrate;  watery  solution  of  this 
remedy,  varying  in  strength  from  gr.  x  to  ^ij  to  the  ounce ;  solution  of  gold 
chloride  of  similar  strength  ;  of  iron  pernitrate  and  perch lo ride  ,^Pi^,^  to  the 
ounce;  of  zinc  chloride  (gr.  x-3ss  to  the  ounce)  ;  a  solution  of  iodine  in  olive 
oil  (gr,  x-xxv  ad  ^  with  a  few  grains  of  potassium  iodide),  or  of  iodoform 
in  sulphuric  ether  (51-51]  ad  g^j) ;  carbolic  acid  in  glycerin  (gr.  v  ad  ^)  or 
Magendie's  solution  of  morphine,  or  a  mixture  of  morphine  anfl  s^yrup  of  tolu 
(gr.  I-}  to  a  few  drops),— have  most  frequently  been  beneficial  in  my  hands. 
In  many  cases  in  which  the  pain  on  swallowing  has  been  b^.>  great  as  to  make 
degUitition  almost  impossible,  I  have  succeeded  in  temporarily  anai'sthetizing 
the  parts  before  a  meal  by  apply ing»  ailer  cleansing  them,  a  watery  solution 
of  cocaine  hydrochloride  (gr.  xx  ad  Jj).  If,  in  spite  of  all,  the  difficulty 
of  swallowing  threatens  the  patient  with  starvation,  feeding  with  the  cesopha- 
geal  tube  must  be  resorted  to. 


Laryngeal  (Edema. 

Defikitton,^ — Infiltration  of  a  fluid  or  semi-fluid  into  the  submucous  con- 
nective tissue  of  the  larynx. 

Synonyms. — tl^dema  of  the  glottis  (often  incorrectly  80  called,  as  will 
presently  be  seen),  CEdematous  laryngitis,  PhlegmonouB  laryngitis.  Submu- 
cous laryngitis,  Dropsy  of  the  larj'nx,  Angina  laryugis  infiitrataj  Angtna 
Iftryngea  redenuitosa,  Engine  intiltro-laryng^e,  etc. 

tLASsiFiCATiON. — Cases  of  laryngeal  oedema  are  classified  ns  to  their 
occurrence  into  acute  and  chronic,  corresponding  generally  to  inflammatory 
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and  uon-inflammntriry  j  as  to  the  nature  of  the  infiltration,  into  8eroiis»  puru- 
lenU  saiiLruineous,  sen ♦-puru lout,  sero-sanguiue<:>us,  etc.;  as  to  the  extent  of 
Ihe  intiltrauun,  bitg  ditfiisG  and  ri re uni scribed  (the  latter  often  lending  to 
IllMpi-fortnation,  and  then  called  Inryngcal  abr^cciss  nither  than  laryngeal 
«i^££fi,  (JilTeriug,  however,  from  perichondric  abscess) ;  and  as  to  the  seat, 
inU)  epiglottic,  sufiraglottic,  infraglottic,  and  glottic.  When  epiglottic,  it 
implicates,  besides  the  upper  border,  often  the  glossal,  hardly  ever  the  larjTi- 
geal,  surface ;  in  supragluttic,  the  ury-epiglottic  folds,  arytenoid  regiun,  ven- 
triculttr  folds, or  ventricleB  are  involved;  in  glottic,  the  interfibrillar  connective 
tissue  of  the  thyro-arytenoid  muscle  is  infiltrated,  very  exceptionally,  if  ever, 
the  submucous  tissue  of  the  voeal  bands  themselves;*  and  in  infi'aglottic^  the 
gubmuoous  connective  tissue  down  to  the  first  ring  of  the  trachea.  Glottic 
ifdema  occurs  extremely  seldom,  hot  the  designatictn  a?denia  glottidis  is  often 
used,  no  matter  what  portion  of  the  larynx  is  affected.  Laryngeal  tederaa 
Qsually  affects  both  sides;  occasionally  one  side  more  than  the  other,  still 
more  rarely  one  side  exclusively. 

Etiology. — Laryngeal  trdema  is  seldom,  if  ever,  idiopathic.  Usually  it 
Aocompanied  or  follows  either  some  disease  or  injury  of  the  larynx*  or  neigh- 
boring structures  or  a  c(tn>tttntiunal  afiection.  Acute  oideraa  may  be  caused 
by  catarrhal  or  diphtherial  [)haryiig<»-laryngitis ;  irritation  from  scalds,  burns, 
causticsi,  foreign  bodies  (especially  sharp  ones),  or  other  trauma ;  laryngeal 
idcers,  especially  syphilitic  and  tuberculous;  laryngeal  perichondritis,  tonsil- 
litis, parotitis,  or  infiaraniation  of  cervical  tissues  on  the  one  hand,  and  py- 
seniia  and  septicemia,  endocarditis,  erysipelas,  small-pox,  scarlatina,  measles, 
typhoid  fever,  typhus,  or  acute  Bright'a  di^sease  of  the  kidneys  on  the  other. 
•*  It  has  ensued  upon  deglutition  of  very  cold  water  and  upon  prolonged  vocal 
effbrta"  (Cohen).  Perichtnuiritis  and  chondritis,  tuberculous,  s>"|)hilitic,  car- 
cinomatous, or  typhoid  ulc^era lions  t>f  the  larynx,  especially  when  deep-sweated 
or  extensive,  are  sometimes  attended  with  acuto,  but  more  often  with  chronic, 
ma.  Non-inflammatory  >jr  chronic  laryngca.1  oedema  is  sometimes  part 
parcel  of  general  dropsy  in  consequence  of  heart,  kidney,  or  lung  dis- 
:  Horace  Green  has  rcporte<l  a  case  occurring  in  a  man  \\'ho  had  hydrte- 
mia  from  great  losses  of  blood  from  heniorrhoiilui  tumors;  and  it  is  some- 
times due  to  some  impetliment  to  free  venous  circuhition  in  the  laryngeal 
tiidues,  from  paralysis  of  the  walls  of  the  vessels,  mechanical  obstruction, 
Itttnors  of  the  thyroid  body  or  in  the  mediastinum,  etc.  compreesiiig  the  jugu- 
lir  veins,  compre^ion  of  the  superior  vena  cava,  etc. 

Ciihen  mentions  cases  to  show  that  acute  iodism  and  mercurialixation  may 
(muse  larviigeal  nedenm.  He  also  says  that  although  occurring  in  individuala 
in  gtvid  geuend  health,  it  is  more  apt  to  take  place  in  those  of  impaired  con- 
stitution or  recently  convalescent  from  acute  diseases ;  and  in  some  instances 
there  would  apj>ear  to  be  some  peculiar  predisposition  toward  its  occurrence 
the  nature  of  which  is  not  understood,  for  examples  are  on  record  of  more 
than  one  attack  in  the  same  individual  Under  all  these  circumstances  the 
immediate  exciting  cause,  when  apparent,  seems  to  be  exposure  to  cold  and 
mottfture. 

Lnrfngeal  cedema  is  not  a  disease  of  childhood ;  exceptional  under  five 
Teftrs,  it  IS  very  rare  until  after  ten.  Most  eases  occur  between  eighteen  and 
thirty-five.  After  the  sixtieth  year  it  is  again  rare;  and  it  occurs  more  rarely 
in  i^iunen  than  in  men. 

Symptomatology.^ — The  synjptoms  of  laryngeal  ipdema  vary  with  the 
and  degree — that  is,  according  to  the  class  to  which  the  Qiise  belongs. 

ft  Cftse  hfta  been  positively  reported,  or  I  would  deny  the  i>fJ8sibiiity  of  it«  occur- 

*  Accord tfig  to  B««fier,  who  hna  wriUen  (in  I8r')2)  the  most  elaborate  treatise  extant  on 
the  sulked,  fuur-fifthH  of  all  cases  occur  in  otlier  laryugeid  afTectiuna. 

Vou  ur,-8 
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Increasing  interference  with  breathing  is  the  most  prominent  symptom.  In- 
terference with  swallowing,  though  not  always  present,  is  the  next  prominent. 
Sometimes  the  occurrence  is  so  sudden,  insidious,  or  overwhelming  that  the 
patient  dies  before  aid  can  be  procured.  Such  was  Boerhaave*s  case  of  a 
man  who  during  dinner  suddenly  spoke  with  a  changed  voice,  which  his  com- 
panions took  as  a  joke,  and  in  a  few  minutes  fell  dead ;  Kiihle's  case  of  a  ser- 
vant-girl, who,  a  trifle  hoarse,  went  out  lightly  clad  on  a  cold  morning  and 
suffocated  while  going  up  stairs  on  her  return  ;  and  the  case  of  a  patient  of 
mine  with  subacute  catarrhal  laryngitis,  who  rode  out  behind  a  fast  horse  on 
a  cold  afternoon,  and  died,  within  ten  minutes  after  entering  his  own  house, 
from  serous  infiltration  of  the  upper  aperture  of  the  larynx.  A  number  of 
similar  cases  have  been  reported,  but  usually  the  disease  runs  its  course  less 
rapidly.  When  the  ary-epiglottic  folds  are  the  seat  of  the  oedema,  the  patient 
experiences  either  suddenly  or  gradually  a  difficulty  of  inspiration,  while  the 
expiration  may  be  at  first  unimpaired,  and  with  increasing  sensation  of  con- 
striction of  the  throat  or  of  the  presence  of  a  foreign  body,  hoarseness,  and 
stridor,  but  often  without  dysphagia,  the  most  threatening  paroxysms  of  suf- 
focation supervene.  When  the  epiglottis  is  the  main  seat,  while  respiration 
is  also  more  or  less  impeded,  swallowing  is  rendered  painftil,  difficult,  and 
sometimes  impossible  without  choking  and  regurgitation  through  the  nares, 
and  the  voice  roughened  and  sometimes  extinguished.  When  the  arytenoid 
region  is  also  affected,  respiration  and  deglutition  are  still  worse,  aphonia  is 
complete,  the  sense  of  irritation  at  the  upper  aperture  of  the  larynx  often 
amounting  to  pain,  and  the  patient  with  great  effort  expectorates  slightly.  In 
oedema  of  the  ventricular  folds  there  is  early  aphonia  and  gradually  increas- 
ing dyspnoea,  which  affects  both  expiration  and  inspiration,  sometimes  the 
former  even  worse  than  the  latter.  This  makes  the  sufferer's  efforts  to  breathe 
most  frightful  to  witness,  the  feeble  inspiration  being  accompanied  by  a  slow 
whistling  sound,  and  the  expiration,  despite  most  violent  exertion,  almost 
entirely  shut  off.  Glottic  oedema  is,  as  oefore  said,  exceptional ;  when  it 
occurs  to  any  great  extent  apnoea  ends  the  case  unless  operative  relief  is  im- 
mediately afforded.  In  infraglottic  oedema,  which  is  exceedingly  rare  and 
chronic  in  nature,  there  is  steadily  increasing  dyspnoea,  wheezing,  cough,  and 
abundant  expectoration. 

In  acute  cases  of  supraglottic  and  epiglottic  oedema  the  suffocative  par- 
oxysms may  last  several  minutes,  and  recur  at  irregular  intervals  of  a  few 
hours  with  increased  intensity.  If  not  relieved,  patients  become  wildly  ex- 
cited or  terror-stricken  ;  they  may  throw  the  chest  forward,  open  the  mouth, 
grasp  the  throat  outside  or  thrust  their  hands  into  it,  and  make  convulsive 
movements  in  their  struggles  for  breath ;  with  protruding  eyes  and  flushed 
face  they  become  cyanotic,  the  extremities  cold,  the  pulse  small  and  frequent ; 
coma  supervenes,  and  death.  In  chronic  cases  the  symptoms  are  not  so  vio- 
lent, though  they  may  steadily  progress  to  impending  strangulation,  but  for 
a  long  time  the  dysphagia  gives  the  patient  much  more  distress  than  the 
dyspnoea. 

In  circumscribed  acute  cases  leading  to  the  formation  of  an  abscess  there  is 
usually  pain  in  a  particular  spot,  and  often  general  feverishness,  in  addition 
to  all  the  symptoms  before  mentioned,  according  to  the  seat  of  the  oedema. 
Sometimes  the  suffering  in  laryngeal  abscess  at  its  height  is  very  intense. 
Perforation  into  the  pharynx,  oesophagus,  or  even  externally,  may  take  place, 
but  usually  the  pus  points  into  the  larynx.  When  the  pus  is  evacuated 
either  spontaneously  or  by  incision,  violent  choking,  coughing,  and  hawking 
may  occur,  but  after  it  is  evacuated  all  dangerous  symptoms  usually  rapidly 
subside. 

In  sanguineous  infiltration  the  symptoms  do  not  differ  from  serous  or  puru- 
lent oedema  under  the  same  circumstances.    Hemorrhagic  infusion  is  usually 
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Budden,  and  the  resulting  stenosis  often  fatal.  Muscular  spnsm  or  paralysis 
8<m»t'tinii'S  cix-xiHts  with  laryngeal  cedenria,  and  greatly  adds  to  the  interference 
with  pegpiraiion. 

Patholcxjy  axd  Morbid  AyATOjrr. — The  fteat  of  the  ranrbid  process 
being  the  oivnnective  tissue,  tho.^e  localities  of  the  hirynx  in  which  this  tissue 
is  most  abuiidimtly  intcr|Ki€^ed  between  tiie  niu(H>us  membrane  and  the  car- 
tilage are  most  liable  to  infiltration.  I  must  sjiv  from  my  own  expexienee 
that  the  epiglottis — particularly  the  gloj^s^o-epiji^lottjc  region — is  most  fre- 
nucntly  affected,'  next  the  nry-epiglottic  folds,  then  the  arytemiid  region,  and 
then  the  ventricular  folds.  The  ventricles  and  the  vocal  hands  are  very 
nirely  involved.  Infraglottic  cedema  is  still  more  rare,  and  is  never  an  exten- 
sion of  the  supraglottic^  The  disciuie  in  never  a  primary  one,  and,  though 
sealeil  in  the  submucous  connective  tissue,  it  may  have  startcfl  with  inflam- 
mation of  either  the  overlying  mucous  membrane  or  the  underlying  j>erichon- 
drium.  Effusion  of  blood  is  generally  limited  to  traumatic  ca^es,  but  \n\B 
ensued  from  mereurialization,  smaJl-poXj  and  typhus ;  purulent  infiltration 
and  abscess  formation  is  the  result  of  |ihlcgmoiious  inflammation  and  hreuk- 
iiig  down  of  the  tissue,  occurring  especially  in  the  cushion  of  the  epiglottis 
and  in  the  ventricular  and  ary-epiglottie  fVjlds ;  hut  as  a  rule  the  effusion  in 
laryngeal  rederaa  is  of  a  serous  or  sero-purulent  character.^  lo  infraglottic 
€Bderaa  it  is  said  to  he  fibrinous. 

The  mucous  membrane  covering  the  (edematous  structures  is  tense  and  dis- 
coloreil ;  exeept  in  very  inflammatory  conditions  it  is  yellowish,  shimmering, 
and  pallid.  On  cutting  into  the  diseaseil  parts  ollcn  but  little  exudittiou 
takes  place,  and  sometimes  even  squeezing  between  the  Angers  does  nttt  suf- 
fice to  cause  di.^gorgement*  AfW  the  tluitl  is  evacuated  tfie  parts  collapse 
and  the  mucous  membrane  is  left  wrinkle*!  and  fbhie<L 

DiAayot^is. — With  the  laryngoscope,  the  spatula,  and  the  finger  the  seat, 
the  degree,  and  oflen  the  nature  of  the  infiltration  can  be  deterniinetl.  A 
successful  laryngoscopittil  exaininntion  may  sometinu^s  require  in  such  cases 
more  than  ordinary  skill,  and  there  is  fd\en  so  much  tumefaction  that  the 
parts  are  not  eiisily  recognizable.  The  epiglottis  may  apfx^ar  as  a  titick  round- 
ish tumor,  or  be  of  a  more  or  less  indistinct  horse-shoe  shape,  overhanging 
the  laryngeal  aperture;  the  ary -epiglottic  fohls  may  be  converted  into  large 
lateral  cushions  pressing  against  the  arytenoid  Ixulies,  or  l>e  merged  with  the 
latter  into  hujre,  irregularly  pear-shapetl,  oval,  or  globular  mar<st^ ;  and  the 
ventricular  folds  may  be  immensely  tumefied,  or  else,  by  means  of  the  swell- 
ing and  the  being  pushed  into  a  horizontal  position  f>f  the  whole  lateral 
lining  of  the  upper  laryngeal  cavity,  may  be  obliterated  altogether.  Glottic 
<£dema  never  occurs  except  with  supragh>ttic,  and  the  upper  surface  of  the 
vocal  bands  may  lof>k  elevated,  arclietl,  and  bladder-like,  even  if  only  the 
thvrr>-arytenoid  muscles  are  infiltrated.  In  infraglottic  anlenui  there  is  usu- 
alfy  neither  epiglottic  nor  supraglottic  a*dema ;  pads  are  seen  underneath  the 
v«>c?il  bands,  either  ring-shaped  or  projecting  from  side  to  side  trnvard  the 
middle  line,  and  fill  up  io  a  greater  or  less  degree  the  rima  glottidis.  The 
cBdematoua  parts  have  sometimes  a  pinkish,  but  usually  a  yellowish,  trans- 
lucent or  serai -translucent  aspect.  Accumulation  of  pus  leiN^eus  the  translu- 
oency  and  sometimes  makes  the  yellow  more  marked.     Sanguineous  in fi Itra- 

*  According  to  Scstier,  the  ary-epiglottic  fdhls  ar«  affected  in  nearly  every  case,  either 
alone  f»r  together  with  other  parta 

'  In  90  case*)  Se*ftter  found  the  infiltration  serous  rtO  timea,  sero-gelatinous  fi,  sero-pur- 
ttlent  9,  Beropiinilent  witti  f^lastic  lyiii[)h  4,  purulent  8  times,  serosanguiiieoua  twice,  and 

^  Sestier  foi]n4  that  incisiona  into  the  a^deniatotiB  strnrtnrcfi  made  the 
Vvi  I  her  without  any  or  with  elight  pressure  10  times ;  with  repeated  prea- 

sure^  with  dithtudty  and  only  in  Bmall  <]uantJty,  6  times;  and  not  at  all,  in  spite  of 
repe^ited  iuckiuiis  and  prei^ure,  7  tlmea. 
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tioii  shows  a  bluish-red  or  livid  discoloration.  In  chronic  ccdcma  the  color  ifl 
lighter,  sometimes  a  dirty  gi'ny. 

I  have  already  explained  the  proper  method  of  using  the  spatula.  It 
reveals  in  all  e-ases,  sometimes  beet  d tiring  retching,  the  ey)igl<itti8»  and  in 
many  cases  the  ary-epiglottic  folds.  With  the  tinger  these  parts  can  be 
touched,  and  all  the  more  easily  when  they  are  swollen  ;  but  great  care  must 
be  exercised  to  avoid  provoking  by  digital  examination  a  suHucative  parox- 
ysm. Wht^n  felt  by  the  linger  the  peculiar  elasticity  or  fluctuation  present  is 
unitiistakahle. 

Prognosis.^ — Laryngeal  cedema  h  always  a  very  dangerous  condition — in 
a  chronic  ca^  less  so  than  in  an  acute  one.  The  prognosis  depends  largely 
upon  the  causative  ur  accompanying  disease.  The  more  lucal  the  cedema  and 
the  more  promptly  nie^lieal,  and  in  most  instances  wurgicah  aid  can  be  bad, 
the  mi>re  favoraI>fe  is  the  prognosis,  though  uncertain  even  then.  Sometimes 
a  rapidly  fatal  attack  supervenes  in  a  mild,  chronic,  or  apparently  conva- 
lescing case.  In  aliisces«  formation  it  is  generally  favorable  unless  the  under- 
lying disease  makes  it  the  reverse. 

Treatment.— Antiphlogistic  treatment  of  every  eort  has  b«*en  recom* 
mended  against  this  dread  disease.  Its  fi-etpiently  rapid  course  usually 
necessitates  primarily  topical  measures.  Even  fifty  years  ago,  when  bleed- 
ing and  tartar  emetic  were  in  vogue,  R viand  entirely  discountenanced  these, 
and  said;  **Our  chief  rcliunce  nrn^t  he  placed  on  the  hical  detract i i>n  uf  blood 
by  means  of  a  large  number  of  leechc^s  applied  in  the  \ieinity  of  the  hirj'nx ; 
on  the  use  of  blisters,  which  should  never  be  put  on  the  front  of  t!ie  neck,  as 
their  operation  will  interfere  with  the  subsequent  [lerformance  of  tracheolomy 
should  such  a  step  be  necessary,  but  on  the  back  of  the  neck  or  the  upper 
part  of  the  chest;  and  on  the  internal  administration  of  large  doses  of  cab 
omel,  which,  either  by  their  purgative  effect  or  by  their  specific  action  on  the 
general  system,  tend  to  check  the  infljunmatioo  in  the  glottis  and  to  promote 
the  absorption  of  the  effused  fluids.  These  remedies  can  only  lw3  of  use  during 
the  early  stages  of  the  disease,  and  experience  shows  but  too  plainly  that  even 
then  we  have  far  more  reascm  to  anticipate  failure  than  success." 

Many  years  ago  it  was  proposed  to  cntheterizc  the  trachea  for  the  purpose 
of  allowing  air  to  rcafh  the  lungs  in  this  and  other  diseases  in  which  the 
larynx  is  ohstructeil ;  and  more  recently  Htick  has  shown  the  great  benefit 
of  using,  under  sight  by  means  of  tlie  laryngosctjpic  mirror,  h^chrotter's 
dilating  bard-rubber  tubes  in  acute  us  well  as  chronic  laryngeal  a^dema. 
According  to  him,  they  do  goml  not  only  eymptomatically,  but  also  cura- 
tively. 

Furthermore,  we  can  emplov,  under  the  guidance  of  the  mirror  or  of  the 
finger,  scarifications  of  the  infiltrated  structures  by  means  of  the  laryngeal 
lancet,  or  in  its  absence  of  a  long  bent,  sharp-jiointed  Instoury  covered, 
except  for  a  ouarter  of  ati  inch  or  so  from  its  pointy  with  adhesive  plaster. 
(For  the  epiglottis  the  ordinary  gum  lancet  will  often  do.)  An  abscess  is 
0[>enefl  in  the  same  way.  When  the  bleeding  following  scarific.it ion  is  excess*- 
ive  we  use  ice  internally  or  externally,  or  both;  when  bleeding  is  insufficient, 
steam  inhahition,  hot  ft)mentations,  etc.  To  promote  absorj^lion  we  make 
topical  applications,  either  before  or  certainly  after  the  scarification,  of  a 
saturated  solution  of  ioiioform  iu  sulphuric  ether  (,^ij  ad  Sj),  or  of  a  strong 
watery  solution  of  silver  nitrate  OIJ-t^  ad  .^).  Astringents,  especially  tannin 
and  abmi,  applied  in  the  form  of  spray  to  parts  tbiit  cannot  otherwise  be 
reached,  are  advisable;  and  antispiusmodics  and  narcotics  (potassium  bromide 
and  morphine)  sbouhl  not  be  omitted  in  cases  complicated  with  muscular 
spasm,  etc.  The  internal  administration  of  fluid  extract  of  jahorandi  in 
clrachm  doses  or  the  bypodennie  injection  of  pilocarpine  is  highly  lauded  as 
promoting  absorption ;  also  diaphoretics,  purgatives  (salines  and  crotou  oU), 
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From  tbe  l>egiuQnig  the  jiatient  s  general  functions  must  be  regulated 
and  liis  strength  supported  by  tcmic-s  and  nutritives,  and  anv  underlyinjt^  dis- 
eiLse  amenable  to  treatment  must  ofcoui-se  be  attended  to.  "the  :?low  swallow- 
iDg  of  pieees  of  ice  is  oftcji  of  great  benefit.  In  every  cai^e  that  does  not 
Tifiibly  improve  by  the  vigoroui*  carrying  out  of  the  treatment  hitherto  de- 
tailed, esijecially  the  catheterimtif>n  by  means  of  Sch rotter's  tubular  dilators, 
the  ultima  ratio — viz.  tracheotomy,  particularly  inter-cricO'thyrold  laryn- 
gotoray — -must  be  resorted  to  without  waiting  until  the  patient  has  lost  much 
ground  by  the  impcnliracnt  to  respiration.  One  of  the  lessons  taught  ua  by 
pathological  investigation  is  that  epiglottic,  supraglottic,  and  gfottic  a^demu 
doeg.  not  extend  beyond  the  upper  surface  of  the  vocal  bands:  therefore, 
while  in  infra;rh}ttic  cedema,  and  when  the  two  conditions  supraglottie 
atiema  and  infraglottic  coexist,  tracheotomy  should  be  performed,  in  the 
other  cases  the  air-passage  should  be  opened  by  introducing  a  tube  through 
the  inter-crico-thyroid  membrane.  Thia  operation  is,  especially  for  the  gen- 
eral medical  practitioner,  much  ejisier,  safer,  and  quicker  of  tierformance,  and 
answers  in  those  cases  all  purposes.  This  injpi>rtant  less/:>n  is  not  heeded  by 
anv  of  the  recent  authors  on  the  subject  Indeed,  0>hen  expressly  gays: 
•*  'the  trachea  is  to  be  oj)ened  in  preference  to  the  larynx,  as  being  at  a 
greater  distance  from  the  seat  of  the  disease  and  less  liable  to  mvolvement, 
as  well  as  for  the  reiisnu  that  the  disease  occasioning  the  ojderaa  may  be  ex- 
tendlos  low  down  in  the  larynx,  and  therefore  exist  at  the  xQry  point  usually 
selected  for  laryiigotomy."  Supraglottic  anlema  does  not  extend  to  the 
region  of  the  inter-thyro-cj-icoid  membrane,  and  the  tube  mtxy  therefore 
safely  be  there  introduced. 


Perichondritis  and  Chondritis  of  the  Larjnix* 

Definition. — Inflammation  of  the  larync^cal  perichondrium  and  cartikger 

Synonyms, — Phthisis  laryngea  of  the  older  authors,  Laryngitis  affecting 

the  cartilages,  Deep-seated  ulcerative  laryngitis,  Caries  cartilaglnum  laryngis, 

VoniicA  laryngis,  rerichondric  laryngeal  abscess,  Necrosis  laryngis.     (Some 

of  these  names  refer  to  the  product  or  terminal  stage  of  t!ie  disease.) 

Etiology. — Laryngeal  perichondritis  and  chondritis  occur  either  as 
idiopathic  or  as  symptomatic  or  secondary  affections.  Even  the  tbrroer, 
caused  by  so-calleil  catching  cold  or  exposure  to  cold  and  wet  while  the 
system  is  in  a  state  of  li>wered  vitality,  may  have  a  septicxemic  basis;  Tt 
is  much  more  rare  than  the  secondary.  Riihle  has  remarked  that  ary- 
tenoid perichondritis  miiy  probably  sonietimi^  start  in  the  crico-arytenoid 
articulation,  and  in  an  inst^ince  which  hii^  come  under  my  observatimi  tliis 
certainly  seemed  to  have  been  the  case.  Authors  state  that  occasionally  the 
inflammation  commcnecs  in  the  cartilaginous  tissue  itself,  instead  of  in  its 
invc^ment ;  this  is  hardly  conceivable.  Perichondritis  must  always  precede 
chondritis,  but  it  always  causes  the  cartilage  to  become  involved  in  the  mor- 
bid process.  Quite  ofVen  perichondritis  and  chondritis  constitute  an  exten- 
sion of  a  partieiilar  ulcerative  disease  of  the  mucous  and  ehu^tic  membranes. 
la  the  great  majority  of  cases  the  causes  are  tuberculosis,  syphilis,  ilij>htheria, 
cancer,  lupus,  typhus  and  typhoid  fever,  smalbpox,  or  else  traiitnatic  occur- 
rences, especially  suicidal  throat-cutting,  decubitus  or  other  pres^sure  upon  the 
part — as,  for  instance,  the  frequent  jntrrMJuctii>n  in  an  aged  subject  of  the 
CESophageal  sound  observed  by  Ziemsaen,  and  overstrain  ot'  the  voice  alleged 
by  Flormann.  At  legist  three  ciises  are  reported  (viz»  by  Porter,  Lawrence, 
and  Eppinger)  in  which  the  disease  has  been  ascribed  to  the  administration 
of  mercury,  and  Graves  and  Stokes  remark  that  in  broken-down  constitutions, 
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where  large  quantities  of  mercury  have  been  used,  chronic  laryngitis  is  very 
apt  to  terminate  in  ulceration  of  the  cartilages. 

The  disease  occurs  otlener  in  men  than  in  women,  and  oflener  between  the 
twentieth  and  fortieth  years  than  at  any  other  age. 

Symptomatology. — I  distinguish  three  stages  of  laryngeal  perichondritis 
and  chondritis — viz.  the  inflammatory,  suppurative,  and  necrotic.  The  symp- 
toms of  the  first  stage  are  obscure :  the  mam  one  is  pain,  usually  of  a  boring, 
burning  character,  localized  according  to  the  precise  cartilage  affected,  which 
is  increased  by  functional  or  other  movement  of  the  part  and  by  pressure 
from  the  outside.  To  the  pain  there  are  gradually  added — also  depending 
somewhat  upon  the  precise  seat  of  the  inflammation — cough,  dysphonia,  and 
dysphagia.  In  cricoid  perichondritis — especially  when,  as  is  geaierally  the 
case,  the  posterior  surface  of  the  plate  of  the  cricoid  cartilage  is  affected — 
there  is  sometimes  inflammatory  reddening  of  the  pharyngeal  mucous  mem- 
brane which  may  extend  upward  to  the  palate.  Inflammatory  swelling  of 
some  part  of  the  cartilaginous  framework  may  be  recognizable  in  the  first 
stage  of  the  disease  by  means  of  the  laryngoscope. 

The  suppurative  stage  is  attended  with  more  swelling  of  the  part  affected, 
due  to  accumulation  of  pus  and  to  collateral  oedema.  Pain,  dysphagia,  or 
dysphonia,  and  sometimes  irritative,  harsh  cough  may  be  much  augmented ; 
but,  above  all,  dyspnoea  now  appears,  which  sometimes  so  rapidly  increases 
that  the  patient  dies  asphyxiated  unless  tracheotomy  is  performed. 

During  the  necrotic  stage  the  symptoms  of  laryngeal  stenosis  sometimes 
persist,  and  sometimes  cease  with  the  expectoration  of  quantities  of  pus  con- 
taining possibly  a  part,  and  occasionally  the  altered  whole,  of  the  affected 
cartilage :  with  continued  purulent  expectoration  the  patient's  strength  fails, 
the  breath  becomes  very  fetid,  and  hectic  fever  and  death  may  supervene. 

Swelling  of  cervical  lymphatic  glands,  though  by  no  means  always  present, 
has  been  observed  in  the  early  and  sometimes  only  in  the  later  stages  of  the 
disease. 

The  course  of  the  disease,  w^hcther  idiopathic  or  secondary,  is  either  acute 
or  chronic.  It  tends  either  toward  abscess-formation,  which  predominates,  or 
toward  new  growth  of  tissue ;  for  a  time  sometimes  the  one,  sometimes  the 
other  occurs,  and,  as  a  rule,  during  the  former  the  process  is  more  acute,  and 
during  the  latter  more  chronic :  the  proliferated  tissue,  after  being  produced, 
may  break  down  and  increase  the  amount  of  pus.  When  acute,  the  three 
stages  of  the  disease  follow  each  other  rapidly,  if,  indeed,  the  third  be  not  cut 
off  by  the  death  of  the  patient.  When  chronic,  the  pus  collected  is  very  apt 
to  burrow  and  to  make  fistulous  ])assages  and  openings  internally  and  exter- 
nally. At  various  points  also  perichondric  hypertrophies,  ecchondroses,  and 
exostoses  are  apt  to  occur. 

The  inflammatory  stage  can  terminate  by  more  or  less  complete  resolution, 
though  usually  some  enlargement  of  the  cartilages  permanently  remains; 
recovery  can  also  take  place  in  the  later  stages,  and  leave  deformities  and 
produce  cicatricial  contractions. 

Pathology  and  Morbid  Anatomy. — The  perichondrium  of  the  larynx 
is  diseased  comparatively  oflener  than  that  of  any  other  region  of  the  body ; 
w^hich,  aside  from  other  causes,  is  partly  due  to  the  fact  that  the  laryngeal 
cartilages  become  with  increasing  age  normally  vascular  and  ossified.  The 
morbid  process  never  affects  at  one  time  the  whole  of  the  cartilaginous  frame- 
work of^  the  larynx,  and  usually  only  one  cartilage,  or  even  only  a  limited 
portion  of  one  cartilage,  except  in  the  case  of  the  cricoid  and  arytenoid,  which 
are  sometimes  together  implicated.  Perichondritis  does  not  spread  easily. 
The  cricoid  is  most  frequently  aflected,  next  the  arytenoid,  far  less  often  the 
thyroid,  and  exceedingly  rarely  the  epiglottis. 

As  already  remarked,  the  inflammation  of  cartilage  and  perichondrium 
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ft  great  tendency  to  suppuration- — occasionally,  though  rarely^  prolifera* 

I  and  hypertrophy ;  or,  on  the  other  hand,  and  more  fre<iueiitly  if  the 

[inllammatioQ  i*  a  slowly  pro^redsin^^  one,  the  processes  leading  to  ossification 

Ptiike  place.    The  suppurative  stage  follows  the  iiiiiammatory  quickly  unless 

I  the  latter  has  been  coJU])aratively  verj^  slight.     A  greut  abundance  of  pus 

collects  betweea  the  cartilage  and  itd  investing  membrane.     An  the  former 

is  thereby  denuded  and  separated  from  it^  nutritive  vcs^seliii  it  must  become 

necrotic     Exfoliated  pieces  of  cartilage  are  geoerally  found  in  the  abdee*s«i, 

iCai'iea  of  adjacent  tiasucjs  is  apt  to  take  j>lace,  and  oedema  of  the  aiirrouudiug 

f€5<»nnective  tissue,  and  somettmei*  far-reaching  destruction,  before  the  perichon- 

j  driuni  bursts  or  becomes  destroyed  over  a  large  extent.     In  cricoid  pcrichon- 

fdritis,  the  plate  mainly  being  affected,  the  abscess  prijjccts  mostly  toward  the 

la^s^ophagua  and  the  trachea,  or  it  points  outwardly  when  the  narrow  i>ortion 

\h  iuvolved;  the  opening  when  tlie  absciss  has  burst  is  frequently  large,  and 

[ehows  a  jKjrtioQ  oi  the  necrosed  cartilage;  sometimes  there  are  a  number  of 

I  perforations.     In  arytenoid  jverichondritiij  the  abscess  bulges  cither  into  the 

iinterior  of  the  larynx  or  into  the  adjacent  pyriform  sinus ;  bursting  usually 

foccurfl  at  the  posterior  fiortions  of  the  ventricular  folds  or  near  tlic  posterior 

[.Yocal  process,  and  the  undermined  edges  may  disclose  the  dead  cartilage.     In 

f thyroid  perichondritis  either  the  interior  of  the  larynx,  the  pyriform  sinus,  or 

tlic  outeide  of  the  neck  is  encroached  upon. 

In  the  course  of  the  necrotic  stage  of  the  disease  the  laryngeal  framework 
.may  cave  in,  and  a  stem^sis  be  produced  which  may  quickly  put  an  end  to  the 
^patient's  life  unless  tubage — as  explained  under  the  head  (Edenui — ^>r  trache- 
Fot>my  be  performed.     A  loor^e  piece  of  dead  ciirtilage  getting  into  the  rima 
Ijcan  produce  the  same  fatal  effect.     Smaller  or  larger  pieces  of  uecrtised  cur- 
tilage, sometimes  partially  or  wholly  ossified,  have  been  ex f>ecto rated,  or,  post- 
mortem, found  lying  in  the  respiratory  passage,  looking  dirty-yelknY[j?h  or 
blackish.     Fistulous  openings  may  take  place  in  the  larynx,  pharynx,  and  in 
the  skin  covering  these  parts.     Gaucher  has  rcport^^d  an  extraordinary  case 
in  which  a  perichondritic  abscess  of  the  th}Toid  cartilage  had  opened  into  the 
vertebral  canal,  as  well  as  externally  by  the  side  of  the  stcTno-clcido-nui^stoid 
muscle.     If  the  j^ericbondritis  has  ful lowed  deep-going  ulcerative  destruction 
of  the  mucous  membrane,  the  perichojidric  abscess  bursts  more  easily,  and  le-ss 
burrowing  of  the  pus  usually  takes  platui. 

In  the  rare  termination  of  healing  of  the  necrotic  stage  of  perichondritis 
the  lo&i  of  cartilage-substance  is  supplied  by  connective-tissue  granulation 
I  emanating  from  the  perichondrium.     Cohen  has  reported  a  case  in  which 
here  was  apparently  a  re)*rodi;ction  of  the  whole  cricoid  cartilage,  the  ne- 
crosed original  one  remaining  in  the  interior  of  the  larynx  as  a  foreign  body. 
Just  as  laryngeal  stenosis  is  the  grave  dangex  during  t!ie  continuance  of 
the  disease  before  the  perichcmdritic  abscess  has  opened  from  it^  protrusion 
into  the  laryngeal  cavity,  togetlier  with  the  accompany  hi  g  oedemj),  and  from 
Ihc  undermining  of  soft  parts  by  burrtjwing  pus,  and  after  the  abscess  hjis 
M>cned  from  exfoliated  pieces  of  cartilage  blocking  the  interior,  or,  when 
ufimiuated,  from  caving  in  of  the  laryngeal  framework,  so  laryngeal  stenosis 
Ks  the  prave  otinsequence  of  the  disease  from  remaining  deformity,  cicatricial 
tn,  ankylosis  of  the  crico-arytcnoid  articulation,  etc.     An  open  peri- 
':c.  abscciis  may  also  lead  to  extensive  gangrenous  detjtruction,  and 
occasionally  to  subcutaneous  emphysema. 

Under  the  microscope  the  first  stage  of  perichondritis  is  marked  by  the 
appearance  in  the  fibrous  basis-substaace  of  the  perichondrium  of  more  or 
lette  coarsely  granular  corpuscles,  the  so-called  inflammatory  corpuscles.  As 
to  their  origin,  it  is  well  known  that  Virchow  tauglit  that  they  are  produceil 
by  the  enlargement,  division,  and  subdivision  of  the  connective-tissue  cor- 
pudcles,  while  Cohnheim  chiimed  that  they  are  nothing  but  emigrated  color- 
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lesB  blood-corpuscles:  in  poiot  of  fact^  most  of  them  arise  from  the  liberation 
of  the  living  matter  contained  in  the  basis-substance,  by  the  liquefaction  or 
melting  out  of  the  non-living  ingredient,  and  the  increase  and  division  of 
this  mntt4}r  into  medullary  or  inflammatory  corpuscles  which  constitute  the 
Bo-calk'd  inflammatory  infiltration,  80  lonj^  as  the  corpuacles  remain  con- 
nected by  filaments  of  living  matter,  the  infianimatory  proce&s  may  terminate 
by  a  new  formation  of  basis-sub^itance  in  hyperplasia — L  e.  in  the  new  fi»rma- 
tion  of  connective  tissue.  When,  on  the  contrary,  the  inflammatory  corpuscles 
are  torn  apart  and  become  suspended  in  a  liquid  exudate,  they  constitute  pus, 
and  then  the  termination  of  the  inflammatory  process  is  in  suppuration;  that 
is  to  say,  usually  in  an  abscess. 

The  perichondrium  and  cartilage  arc  normally  so  closely  connected  that 
the  one  tissue  passes  gradually  into  the  other  without  definite  boundary-line^ 
and  the  cartilage  participates  in  the  inflamnmtory  process  by  a  liquefaction 
of  its  basis-substance,  reappearance  of  the  living  matter  therein  contained, 
and  the  formation  of  more  inflanmiatory  corpuscles.  So  long  as  tfie  inflamed 
perichondrium  remains  in  living  connection  with  the  cartilage,  both  tissues 
may  participate  in  the  new  ftirmation  of  a  dense  connective  tissue,  and  hyjjer- 
plasia  be  the  result  of  the  perichondritis  and  chondritis.  Should »  on  account 
of  suppuration  at  the  boundary  of  the  cartilage,  the  vascularized  j>ortion  of 
the  [jerichondrium  become  detached,  the  cartilage,  being  itself  devoid  of 
blood-vessels,  will  become  dead.  Its  corpuscles  will  shriveb  and  together 
with  the  lifeless  basis^substance  become  disintegrated.  Pieces  of  necrotic 
cartilage  may  be  found  lying  in  tlie  surrounding  pus,  and»  though  usually 
chondritis  has  preceded  the  necrosis,  the  latter  may  ensue  without  previous 
change  of  the  cartilage  tissue,  especially  if  the  perichondritis  nms  its  course 
to  suppuration  rapidly;  but  in  every  case  suppurative  perichondritis  precedes 
necrosis  of  the  cartilage. 

Afler  the  elimination  of  necrosed  portions  cartilage  is  as  a  rule  replaced 
by  newly-formed  dense  fibrous  connective  tissue.  Some  clinically  observed 
cases,  aside  from  the  rt^markable  case  of  Cohen  already  mentioned,  indicate, 
however,  that,  exceptiooally,  new  fannation  of  cartilage  may  occur  from  hyper- 
plastic perichondrium,  in  the  same  manner  as  new  bone  is  sometimes  formed 
from  hyperplastic  periosteum  af\er  osseous  necrosis. 

Diagnosis. — The  inflammatory  stage  may  be  suspected,  rather  than  pos- 
itively recognized,  from  the  peculiar  pain  if  the  laryngoscope  (or,  in  the  rare 
case  of  thyroid  perichondritis,  palpation)  reveals  cntargement  of  a  pait  of  the 
cartilaginous  structure  without  much  injection  of  tlie  mucous  membrane, 
The  presence  of  other  symptoms  mentioned,  and  in  the  C4ise  of  cricoid  peri- 
chondritis  the  localized  pharyngeal  reddening,  make  the  diagnosis  more  prob- 
able. During  the  suppurating  and  necrotic  stages  the  diagnosis  becomes 
certain  from  the  symptoms  I  have  described,  especially  expectoration  of  frag- 
ments of  necrosed  cartilage,  together  with  direct  examination.  The  laryngo- 
scope may  show  the  abscess  j  sometimes  the  finger  or  a  probe  can  detect 
fluctuation,  and  frequently  through  an  opening  the  probe  detects  the  necrosis. 
The  movement  of  one  or  both  vocal  bands  may  l^e  affectc<l  either  mechan- 
ically from  purulent  accumulation,  or  from  articular  ankylosis,  or  from  inter- 
ference with  muscular  attachments  or  action,  or  with  innervation.  In  my 
hand,  and  in  that  of  others,  a  probe  introduced  through  an  external  fistula 
has  been  seen  in  the  larynx ;  others  have  been  able  to  inject  colored  fluid 
and  find  it  in  the  interior. 

Prognosis, — Excejit  in  slight  cases  death  is  more  apt  to  take  place  than 
recovery.  If  tracheotomy  has  saved  the  patient  from  impending  death,  ulti- 
mate prognosis  is  still  unfavorable  in  severe  eases.  In  idiopathic,  traumatic, 
and  syphilitic  cases  the  prognosis  is  of  course  better  than  in  others  in  which 
we  have  to  face  grave  dangers  of  the  underlying  disease  as  well.   The  remain- 
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ing  IatiM|BBkgteno8is  after  recovery  makes  the  prognosis  bad  as  to  lire  doing 
away  wira  the  tracheotomy-tube,  iilthough  it  i«  fUr  more  favorable  ut  the 
present  day  than  it  wa:?  previous  to  8eh rotter  a  succea^  with  dibit  ing  measures. 

Treatment. — Tlirou^hout  the  di^sease  the  patient's  geni-nil  health  aud 
strength  must  be  carefully  attended  to,  tonics  and  stinmlnnt^  used  recording 
to  circumstances,  and  the  underlying  condition  of  secondary  perichuuilritis, 
BUch  as  syphilis,  etc.,  treated  secundum  artem.  Locally,  the  treatment  during 
the  first  st-age  must  be  antiphlogistic,  by  leeches,  ice,  etc.,  and  soothing,  esj>e- 
cially  by  inhalations.  Afterward,  abscesses  must,  if  accessible  by  means  of 
the  laryngoscope,  be  opene<i  Artificial  feeding,  through  either  an  tesoplia- 
gcaJ  or  a  rectal  tube,  may  become  necessary,  Bchrotter  s  hard-rubber  tubes 
may  be  inserted  to  conduct  air  to  the  lungs,  but  tracheotomy,  not  laryn- 
g^t4>ray,  must  be  performed  if,  in  spite  of  this  tubage,  su location  tbreiitens. 

The  methodical  dilatation  of  post-perichondritic  laryngeal  stenosis  rerjuirejs 
^)eclal  bougies,  catheters,  hard-rubber  tubes,  pewter  plugs,  and  dilators 
whicli  are  not  to  be  found  in  the  ordinary  armamentarium  of  a  medical 
practitioner;  but  the  proper  and  frequently  suece»sfui  use  of  thejse  can  be 
acquired  with  patience  and  perseverance  when  a  case  of  the  kind  preseiita 
itself  for  treatment. 


Chrome  Laryngitis, 

Deftnttion,  Sykoktms,  and  Classificatiok. — Under  the  name  chronic 
lanmgitis  are  brought  ttigether  a  number  of  diff*erent  diseases  of  the  laiynx 
which  have  the  character  in  common  that  they  are  more  or  less  inflammatory 
and  clironic  in  their  course.  The  various  conditions  of  chronic  inflammation 
of  the  mucous  membrane  (chronic  laryngeal  catarrh)  prominently  belong  to 
this  category,  but  the  chronic  inflammation  of  every  otiier  constitueut  tissue 
of  the  larynx,  except  cartilage  and  perichondrium,  is  included. 

The  synonyms  refer  mostly  to  individual  etiological  and  other  factors  not 
applicable  to  all  cases,  as  clergymen's  laryngitis,  phlhisicai  laryngitis,  and 
manv  of  the  designations  of  diflerent  cla^a*. 

Cnrouic  laryngitis  frequently  involves  more  than  one  tissue,  but  usuallv 
ooe  prominently.  Histologically,  the  following  kinds  of  chronic  laryngitis 
have  been  distinguished:  viz.  catarrhal,  wlien  simply  or  principal ly  the 
mucous  membrane  is  afiected  ;  granulosis  or  glandular,  when  the  nnicipanms 
glands;  submucous  or  parencbyraatous,  when  the  connective  tissues  under- 
neath the  mucous  membrane  are  prominently  implicated  ;  and  muscular,  when 
there  is  chronic  inflammation  of  the  mnscuJar  tissue.  According  to  the  seat, 
there  wOJ  be  supraglottic,  glottic,  and  infraglottic  chronic  hiryngitis.  Tlicre 
have  also  been  aescribed  atrophic*  hypertrophic,  and  polypoid  chronic  laryn- 
gitis; dry  and  blenorrhteic  or  hypersecreting  chronic  laryngitis;  simple^  fetid 
or  02senie,  and  ulcerative ;  phletectasis  laryngea,  trachoma,  etc. 

Etiolooy. — Chronic  laryngitis  is  caused  in  many  ways.  Frequently  it 
follows  uncured  or  neglected  acute  laryngitis.  It  is  apt  to  occur  in  persons 
whose  avocations  or  habits  lead  them  to  strain  or  otherwise  abuse  their  vocal 
organ,  to  work  in  an  impure  or  irritating  atmosphere,  or  to  use  tobacco  or 
alcohol  excessively ;  and  it  may  depend  upon  or  be  an  extension  of  chronic 
inflammation  of  either  the  na80-pnar}^lgeal  or  tracheo-brouchial  mucous 
membrane.  Secondarily,  it  accompanies  all  long-continued  laryngeal  affec- 
tions, such  as  phthisis,  syphilis,  lupms,  etc.  Males  suffer  more  often  than 
fenialei^,  and  middle-aged  persons  more  of\cn  than  either  children  or  the  very 
old.     Boys  at  the  time  of  puberty  are  liable  to  becoiue  aflected. 

Symptomatology. — ^The  diseases  compri^^ed  under  the  collective  name  of 
chronic  Uiryngitis  give  rise  to  various  symptoms,  of  which  the  chief  are  mor- 
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bid  sensations  iu  the  region  of  tbe  larvux  and  alteration  of  the  voice.  Unleas 
ulceration  have  occuiTed,  the  morbid  sensattcms  hardly  amount  in  pain,  except 
on  acute  exjioerbation  fronj  catching  cold  or  after  lojig-continned  use  of 
the  voice.  They  consist  in  a  sense  of  dryness  or  of  pressure,  in  a  tickling 
or  in  an  unnatural  feelbig  that  cajinot  bo  definitely  dej^cribcd  in  words. 
Though  not  acute,  they  are  siirticient  to  make  tbe  patient  constiintly  con- 
ecious  of  their  existence  and  to  induce  fruitless  eHbrts  at  elc4iring  tbe  throat, 
et^.  The  altemtion  of  the  voice  varies  from  occasional  unsteadiness  or  veil- 
ing, or  a  Io&?  of  power  or  purity  of  tone,  to  different  degrei«  of  hoarseness, 
dysphonia,  and  even  aphonia.  In  singers  and  public  speakers  the  disease 
interferes  sonietimea  uitli  i)rofesjsional  vocal  clforts  only,  ordinary  conversation 
not  being  atiectetl.  The  voice  is  best,  sometimes  worst,  after  a  night  a  rest, 
and  in  either  instance  changes  ailer  moderate  use  I'or  worse  or  better  oB  the 
case  may  be;  but  long-continued  exercise  is  always  h armful.  The  voice  is 
comi)aratively  easily  latigued,  and  tlien  the  vocal  organ  becomes  positively 
painful. 

In  addition  to  the  two  chief  and  constiuit  symi>toms  there  are  othexs  that 
may  or  may  not  be  present,  and  which  sometimes  ai^sume  even  greater  prom- 
hience  than  the  moilifiention  of  the  voice.  Thus,  secretion,  wliieh  in  most 
cases  is  very  slight,  glassy  grayish,  and  viscid,  is  occasionally  very  abundant, 
yellowish,  or  diukish,  or  more  rarely  still  mixed  witli  streaks  of  blood  and  in 
clumps,  though  not  sticky  or  dried  into  scabs,  and  is  sometimes  so  fetid  that 
the  patient's  breath  is  exceedingly  malodorous.  Cough,  wbieh  in  njost  cases 
is  either  absent  or  com|mrativelv  trilling,  barking,  or  hacking,  occasion- 
ally is  the  most  troublesome  of  all  the  symptoms.  Dysphagia  is  somelimes 
present  even  in  simple  or  mikl  eases.  In  severer  cased,  in  tJje  later  stages, 
es(iecially  in  syphilitic  and  phdiisical  chronic  laryngitis,  swallowing  becomes 
painful  and  tlitficult,  or  even  imjjossible,  Dyspna-a  occurs  only  from  accumu- 
lations of  ]>hlegm  in  the  larynx,  and  is  then  lessened  alter  expecttuation,  or  it 
may  depend  upon  tlie  diminished  lumen  of  the  laryngeal  cavity  on  aecount 
of  thickening  of  the  walls,  as  it  is  especially  apt  to  do  in  sub;j:luttic  chronic 
laryngitis,  or  on  account  of  so-called  polypoid  hypertrophies  in  simple  c^^cs, 
gumnuita  or  cicatricial  tissue  in  speciric  ciises,  etc.  Dyspna^a  may  become  so 
urgent  as  to  require  traeheotoniy. 

Pathology  and  Morbid  Anatomy. — ^In  catarrhal  clironic  laryngitis 
there  is  congestion  of  the  mucous  mend^rane,  dilatation  of  the  blood-vesseU, 
and  altered  secretion.  The  mucous  memhrune  hecomc*s,  as  a  rule,  hyj)er- 
trophiinl,  tougher,  and  more  hrmly  connected  with  the  subjacent  tissu<r«. 
Laryngeal  venous  congestion  (so-called  pldchectasis  laryngea)  is  occasionally, 
though  rather  rarely,  met  with ;  and  still  more  rare  is  a  hcmorrlmge  from  the 
surcharged  vessels  in  chronic  ca^es.  In  granular  or  glandular  chronic  laryu- 
gitis^ — i  e.  when  tbe  mueijmrous  glands  are  prominently  involveil  in  the  inflanj- 
mat<:>ry  process — ^thev  form  elevations,  making  the  siirfuce  uneven,  and  the 
tissues  l>eci>me  tenser  and  more  compact.  When  the  submucous  connective  tis- 
sue lakes  much  part  in  the  process  the  hypertrophy  is  still  greater,  and  not  only 
may  the  lumen  of  the  laryngeal  cavity  become  greatly  diminishe<l,  hut  pro- 
jections of  various  lengths  (the  so-called  cellular  |H>Iypi  and  papillary  excres- 
cences) are  apt  t^o  occur.  The  olijective  term  tuberosa  is  sometimes  added  to 
laryngitis  or  to  tbe  designation  ibr  inflaninnition  of  a  portion  of  tlie  larynx  ; 
as,  for  example,  that  of  the  vocal  bands — viz.  chord itis  tuberosa,  when  small 
whitisli,  tumor-like  elevations  occur  These,  especially  on  the  voc^al  hands, 
where  they  have  been  described  hy  Tuerck,  Elsbcrg,  Cohen,  and  others,  are 
also  called  trachomata.  In  cases  to  which  the  name  muscular  clironic  laryn- 
gitis is  given  the  muscular  tissue  has  been  found  prominently  Jiypertro|ihie<l. 
ftloin'a  Bourillou  has  recorded  a  case  in  which  the  striated  fibres  <jf  the  pos- 
terior crico-arytenoid  muscle  were  converted  into  fibrous  tissue.     In  many  of 
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the  common  cases  of  catarrhal  chronic  laryngitis  the  alteration  of  the  voice 
'epends  upon  paralysis  of  the  museleij — especially  the  thyroid  arytenoid  and 
tie  arytenoid— directly  caused  by  the  transmitted  inHamniatioo  and  by  thick* 
"ening  of  the  overlying  mucous  membrane.  In  fetid  clironic  laryngitis  there 
is  usually  found  excoriation  q^  the  mucous  membrtine,  and  atrophy.  That 
ero&ions — i.  e.  superiicial  ulcerutions  extending  no  deei)er  tlmn  the  epithelial 
layer — frequently  occur  in  the  course  of  catarrh  m  admitted  by  everybody, 
but  much  unnecesisary  discussiun  has  been  indulged  in  concerning  the  rjues- 
tiou  whether  deeper  ulcerations  of  the  mucous  nienihrnne  ciin  ever  take  place 
under  these  circumstances*  It  has  been  insisted  upon  that  eatarrlial  ulcera- 
tions never  occur.  This  is  a  mistake,  but  it  is  true  that  catarrhal  ulceration 
b  rare  unless  the  patient  b  greatly  debilitated  or  cachectic.  Ulcerative 
chronic  laryngitis  in  the  majority  of  cases  depends  upon  some  cachexia — L  e. 
tuberculosis,  syphilis,  lupus,  lepra,  etc. 

Tuberculous  chronic  laryngitis — laryngeal  phthisis  proper — frecjnently 
^mpanies  pulmonary  conaumptiom  Usually  it  follows,  but  c»ccajJionully 
oedea^  the  latter.  Unquestionably,  it  also  occurs,  though  rarely,  witljout 
any  discjtse  in  the  lungs.  Aiij.cmia  of  the  laryngeal  mucous  membrane  is  pres- 
ent from  the  first,  and  usually  persists  throughout.  There  is  a  low  form  of 
iittlaiMinatton,  swelling  of  the  tissue,  and  then  ulceration,  the  ulcers  being  at 
first  small,  and  afterward  coalescing  to  form  larger  ones.  Much  destruction 
may  take  placje,  and  more  or  less  oedema  b  always  present.  Paralysis  of  some 
of  the  interior  hiryugeal  mm^cles  may  also  occur,  depending  alike  upon 
auaeuiia  and  oedenmious  infiltration  of  the  nmscular  Biibstance^  or  u{)on  com- 
pression of  the  nerve-tracts  by  enlarged  lymphatic  glands  (most  tmiuently 
on  the  right  side)  or  upon  involvement  of  the  nerves — pleuritic  luiiiesions, 
tuberculous  deposits,  etc. 

iSyphilitic  chronic  laryngitis  is  a  local  manifestation  occasionally  of  heredi- 
tary, but  usually  of  actjuire<l,  syphilis.  It  may  vary  from  a  sliglit  erythema- 
tous condition  of  the  muctjus  membnine  to  intense  inflammatory  thickening 
or  destructive  ulceration,  may  be  accompanied  by  hiryngcal  oedema  and  peri- 
carditis, and  may  lead  to  dangerous  adhesions^  cieatriziitions,  and  stenosis. 
The  chronic  laryngitis  occurring  in  lupus  and  lepra  and  in  tmiHgnant  dis- 
eases of  the  larynx  partakes  of  ttie  character  of  these  processes,  and  Ls  ncconi- 
pfUiied  by  their  peculiar  thickenings,  tuberosiiies,  granulations,  and  ulcera- 
iion&. 

Diagnosis. — Chronic  alteration  of  voice,  local  morbid  sensation,  and  other 
nymptoms  mentioned  may  lead  us  to  suspect  the  presence  of  chronic  laryngitis, 
hut  are  insufficient  for  diagnosis  without  mirror  examination.  The  diagnosis 
can  be  positively  made  ouly  by  means  of  the  laryngoscope,  and  even  by  this 
means  requires  care.  It  is  of  tiie  utmost  importance  that  the  physician  make 
iiiniself  f>erfectly  tamiUar  with  the  appearance  of  the  healthy  larynx  by  the 
particular  illumination  he  uses  for  examining  i>atients. 

A  very  able  laryugoscopist,  Carl  Michel  of  C/ologne,  confesses^  that  he  has 
many  times  diagnosed  chroiiic  laryngitis  when  none  existed,  and  cxphuns  that 
with  inadeouate  illumination  the  eontoui*s  of  the  small  vessels  run  ink*  one 
another  and  make  the  whole  surface  which  they  traverse  appear  r<^l.  In  sim- 
|ile  chronic  laryngitis  the  redness  has  a  somewhat  livid  look ;  in  svphilitlc 
ehronic  laryngitis  it  is  darker  and  more  angry-looking;  in  phthisical  cuse^  it 
b  duller,  even  though  the  mucous  membrane  be  congtajted,  while  usually  it  is 
pale.  In  both  the  latter  diseases  the  swelling  is  greater,  the  natural  contour  of 
the  pails  more  changed,  and  ilestruction  more  imminent  than  in  the  simple 
chronic  laryngitis.  When  oedema  is  present  there  is  a  peculiar  triLns[>art:iiit 
or  transhictnt  api^earance.     In  subglottic  chronic  laryngitis,  especially  whi^n 

*  Pnjiiitehe  B^itrdgt  tor  BchantUung  der  Krankheilen  dea  MuiidraekenhijhU  und  dts  KtM- 
Jb*jfet  (Leipzig,  1880), 
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much  li>7)crtrophy  has  already  taken  place,  the  culor  is  often  quite  light 
grayish  instead  of  red. 

Phlegni  found  in  the  larynx  may  have  come  from  the  bronchial  tubes  or 
the  trachea ;  when  it  ia  cleared  away  by  cough  or  otherwise,  the  larynx  may 
prove  to  be  unafteote*L  In  all  coses  of  euspe^ted  seeondary  chronic  hiryu- 
gitis,  phthisical,  eyphilitic,  etc.,  the  state  of  the  lungs  and  whole  respiratory 
tract,  as  well  as  the  general  health  in  ever}^  respect,  hereditary  tendencies, 
and  past  diseases,  must  be  carefully  inquired  into. 

PiiooNosiH. — The  pro^osis  of  clironic  laryngitis  is  good  as  to  life  except 
in  broken-chnvn  constitutions,  neglected  exacerbations,  and  grave  underlying 
affections ;  but,  even  with  these  exceptions,  it  can  be  said  to  be  favorable  as 
to  cure  only  with  expert  locJil  treatment  and  if  no  severer  tissue-alterations, 
usually  hvpertrophic,  have  aa  yet  taken  place.  If  the  latter  have  Uiken  place 
^-especially  if  the  submucous  tigsues  are  prominently  invoh^ed — the  organ 
can  seldom  be  restored  to  perfect  integrity.  For  persons  iji  ordinary  voca- 
tions and  situations  in  life  the  recovery  that  can  generally  be  secured  mny  be 
entirely  satisfactory,  but  more  exacting  demands  on  the  speaking  and  singing 
voice  require  special  measures,  including  hygienic  preeautionB,  to  be  carried 
out  carefully,  and  sometimes  to  be  long  continued. 


By  J,  SOLIS  COHEN,  M.  D. 

Treatment, — Whatever  the  grade  or  stage  of  a  chronic  laryngitis,  the 
constitutional  condition  or  proclivity  of  the  patient  always  recjuires  suitable 
hygienic,  dietetic,  and  therapeutic  management.  The  repair  of  regit»nal  or 
local  morbid  conditions  may  oflen  be  coiiHdently  entrusted  to  such  constitu- 
tional measures;  and  it  is  only  when  these  morbid  conditions  resist  the  inHu- 
ence  of  systemic  treatment,  or  are  of  some  special  character  obvir»iisly  insus- 
ceptible to  such  intiuenee,  that  topical  medication  or  actual  surgical  pruceduro 
becomes  retjuisite  in  addition.  The  accessibility  of  the  interior  of  the  larynx 
to  instrumental  manipulation  under  laryngoscopic  guidance  offers  great  temp- 
tations for  topical  interference.  The  result  is,  that  the  diseased  larynx  is 
sometimes  submitted  to  unnecessary,  and  even  injurious,  direct  attack  at  the 
hands  of  a  dexterous  manipulator  untrained  in  general  ]>ractiee,  and  conse- 
quently ignorant  of  the  benelicial  influence  of  purely  constitutional  measures 
upon  many  hical  morbid  conditions.  While  it  is  highly  proper,  therefore,  to 
utter  a  few  words  of  caution,  it  is  ec|ually  proper  to  assert  that  many  local 
conditions  are  entirely  beyond  the  control  of  systemic  measures,  and  require 
topical  treatment. 

Constitutional  Tre»tment — Simple  or  catarrhal  chronic  laryngitis,  nnasso- 
ciated  with  special  diathesis,  is  often  adminibly  influenced  hv  the  prolonged 
administration  of  some  preparation  of  cubeb ;  the  oleuresin  being  preferred] 
by  the  writer  in  doses  of  from  fifleeu  to  twenty-five  minims  for  the  adult, 
three  times  a  day  on  crushed  sugar.  Tlii^  drug  being  elimimited  in  part  by 
the  bronchial  tract,  it  seems  especially  adapted  to  exert  upon  chronic  inflani- 
matory  conditions  of  the  aerial  mucous  membrane  that  healing  process  which 
it  is  known  to  exert  on  mucous  membmne  elsewhere.  Among  otlier  useful 
constitutional  remedies  from  which  similar  service  can  be  expected  may  be 
enumerated  compound  tincture  of  benzoin  in  dosc^s  of  from  thirty  to  sixty 
minims  for  the  adult,  three  or  more  times  daily  ;  fermented  infusion  of  tar  or 
tar  beer,  several  ounces  daily ;  and  petroleum  mass,  one  to  two  grains  for  the 
adult,  three  or  four  times  daily,  with  pulverized  extrnct  of  glyeyrrhiza  in  pill 
or  capsule.  In  cases  with  deficient  secretion  ammonium  chloride  is  indicatefh 
In  cases  associated  with  impaired  digestion,  with  excess  of  acidity,  the  pro- 
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Be  of  alkaline  mineral  waters  is  advisable ;  preferably,  if  conveDient, 

;  their  sources*  In  cases  associated  with  chronic  diarrba^a  the  mineral  aeida 
are  indicated.  CV>d-liver  oil,  hydrated  chloride  of  calcium,  and  prepenitions 
of  iodine  and  of  arsenic  are  Ui^eful  in  patients  of  the  scrofulous  diathesis. 
Iodoform^  one  ^rain  for  the  adult,  nibbed  up  with  glucose  or  some  other 
excipient,  in  pill  or  capsule,  three  times  a  day*  is  often  u^^cful  in  patient*  with 
the  tuberculous  diathesis.  Specific  remedies  are  required  for  syphilis'.  In  like 
manner,  any  constitutional  abnormality  is  to  be  systematically  attacked. 

The  functions  of  skin,  kidneys,  ancl  intestine  are  to  !>e  maintained  as 
nearly  normal  aa  may  be,  or  even  a  little  in  excessi^^e  action  from  time  to 
time  for  derivative  purposes,  Abfc*tinence  is  to  be  enjoined  from  all  expo- 
sures or  indulgences  deleterious  to  the  parts  disease<l ;  with  as  sparini/  a  use 
of  the  voice  ai?  is  compatible  with  ordinary  domestic  or  social  demands,  and 
ah&idute  rest  for  prolonged  periods  of  days  at  a  time  whenever  unusual 
demands  have  resulted  in  exacerbating  the  malady.  Under  such  treatment 
many  cai^es  of  simple  catarrhal  or  glandular  chronic  laryngitis  may  get  well, 
as  hai5  been  intimatecb  without  any  special  local  measures. 

Tripical  Treatnieni. — The  difficulty  of  impressing  patients  with  the  necessity 
of  submitting  to  tliese  hygienic  mcnsures  and  to  dietetic  restrictions,  and  for 
avoidance  of  occupations  or  habits  which  favor  or  maintain  the  condition  of 
chronic  inflammation,  renders  topical  treatment  necessary  in  many  instanoes. 
Direct  instrumental  medication  requires  the  personal  attention  of  the  medical 
attendant.  Medication  by  inhalation  or  insufflation  may  be  entrusted  to  the 
patient  or  the  nurse  in  most  instances.  In  instituting  a  course  of  topical  treat- 
ment several  things  must  be  taken  into  consideration,  such  as  the  condition  of 
hyperasthesfft,  hypensecretion,  insufficient  secretion,  congestion,  hemorrhagic 
iuhltration,  hemorrhage,  hypertrophy  of  tissue  or  tissue-elements,  erosion,  fis- 
sure, ulceration,  and  exce&sive  gninulation.  The  first  three  of  these  fiimish  the 
clue  tij  the  nature  of  the  home-treatnient,  the  remainder  to  that  required  at 
the  hands  of  the  physician.  The  home-treatment  is  to  be  directed  to  keeping 
the  parts  clean  and  comfortable ;  t!ie  manipulation  of  the  physician  is  to  i>e 
directed  toward  overcoming  special  pathological  conditions. 

Should  secretion  be  defective,  alkaline  sprays  inhaled  at  regular  intervals, 
fur  ft  few  minutes  at  a  time,  tend  to  augment  secretion  and  to  facilitate 
the  detachment  of  adherent  mucus.  For  the  purpose  choice  may  be  made 
of  the  following  drugs  in  the  proportion  of  about  five  grains  to  the  ounce  for 
the  adult,  dissolved  in  distilled  water  or  tar-water,  with  the  addition  of  a 
sedative  when  the  parts  are  hypenesthetic,  or  an  opiate  when  they  are 
painful:  ammonium  chloride,  sodiimi  borate,  sodium  bicarbonatCp  sodium 
chloride,  sodium  chlorate,  sodium  iodifle,  potassium  iodirle,  potassium  chloride. 
Tlie  spray  should  be  pvopelltd  by  means  of  c(>mi*ressed  air,  with  what  is 
known  as  the  hand-ball  atomizer,  in  preference  to  steam,  theefiect  of  which  is 
too  relaxing  in  ma**t  instances.  A  few  drops  of  some  aromatic  or  balsamic 
product  will  render  the  ^pray  more  agreeable  in  many  instances.  8hould 
these  agents  fail,  pyrethrum  or  jahorandi  may  be  found  more  serviceable,  in 
the  proportion  of  from  one  to  five  minims  of  the  fluid  extract  to  the  ounce 
oi  water. 

Should  secretion  be  excessive,  astringents  are  indicated;  and  choice  may  be 
nitMle  from  alurn,  f[^^  grains  to  the  ounce  of  rose-w^ater ;  tannic  arid,  two  or 
three  grains ;  zinc  sulphate  or  zinc  sulphocarbohite,  two  gniins ;  lead  acetate,  tw^o 
grains;  ferric  chloride,  one  grain  ;  and  silver  nitrate,  half  a  gniin  to  the  ounce. 
PeDional  9uper\'iaion  of  the  initial  inhalations  is  requisite  to  ent^ure  proper 
%im  of  the  spray.  Whether  the  medicament  is  to  be  propelled  dircetly  into 
the  lar}^nx  by  means  of  a  tube  with  a  vertical  tip  to  be  passed  beyond  the 
tongue,  or  to  be  inhaled  by  efforts  of  inspiration  from  spray  projectetl  horizon- 
tally, will  depend  upon  the  skill  of  the  individual  using  it.     Hard-rubber 
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gpray -producers  are  furnished  with  series  of  tips,  so  that  either  method  may 
be  enipluyetL  When  the  horizontnl  tip  ia  used,  the  iuMrument  should  he 
held  some  distanee  from  tlie  mouth,  so  tliat  the  spray  niay  be  deflected  into 
the  laryux  by  the  act  of  iuspiration.  When  the  tube  Ls  placed  within  the 
mouth  most  of  the  spray  becomes  condensed  upon  the  pharynx,  and  very 
little  can  be  drawn  down  into  the  hirynx.  As  metallic  tubes  {ire  liable  to 
beeouje  reiluced  by  certain  remedies — ammonium  chloride,  for  instance — 
tubes  of  glass  or  of  hard  rubber  are  to  be  ]>reterred. 

Should  a  steam  apj)aratiis  be  employed,  the  patient  should  remain  boused 
for  half  an  hour  atb'r  inhalsitiitu,  except  in  very  warm  weather.  In  an^es  of 
hj^nes^thetic  mucous  mem h rime  the  home  iuluilatiou  of  volatile  remedies 
daily  is  often  ustifuL  Co  a  i  pound  tincture  of  benzol  u»  camphomted  tincture 
of  opium,  oil  of  pine,  oil  of  turpentine,  terebene,  eucalyptol,  ereasote,  car^ 
bolic  acicl,  may  be  iuhaled  from  a  liottle  containing  hot  water  or  from  a 
gpecial  inhaler,  a  few  drops  of  chloroform  being  advantageour?lY  added  when 
there  is  a  good  deal  of  irritati%'e  cough.  A  few  drops  of  the  more  pungent 
volatile  substances,  such  as  terebene,  eucalvptol,  and  creasote,  may  be  dropped 
on  the  sponge  supplied  with  the  perforatcff  zinc  rt^spirator  of  Yeo  of  London, 
and  the  apparatus  be  worn  fur  an  hour  or  longer  continuously.  In  cases  with 
excessive  secretion  and  hi  syphilis,  ethyl  iodide  is  indicated  as  a  remedy  ap- 
propriately administered  by  this  method.  When  the  parts  are  very  irritable, 
a  rciipirator  of  this  kinfl  or  some  similar  contrivance,  or  a  fold  or  two  of  woollen 
or  silk  gaUKC  worn  in  front  of  the  mouth  and  no&e  while  in  the  opi'n  air,  will 
oflen  protect  the  tissues  from  tcm  cool  an  atmosphere,  and  enable  the  patient 
to  bear  exfK>*^ure  with  comibrt. 

Touieal  treatment  of  a  more  decided  character  being  requirefl^  the  physician 
usually  chooses  between  powder  and  ambition.  Powders  are  usually  propelleil 
by  a  pufl'  of  air  thr»uiLdi  a  properly  curved  tube,  whether  froni  a  rul*ber  liall, 
a  reservoir  of  compn?ssed  air,  or  the  mouth.  The  mouth  allows  the  most  del- 
icate and  accurate  application,  but  the  mouthpiece  should  be  protected  by  a 
valve  from  receiving  a  rettirn  current  when  the  patient  coughs.  ^Solutions 
may  be  applied  by  means  of  pipette,  syringe,  brush,  cotton  wad,  or  sponge, 
according  to  indications.  A  fra^ient  of  eponge  securely  fastened  to  a  prop- 
erly-bent rod  or  pair  of  forceps  is  the  safest  and  most  eflectual  material  for 
positive  contact  against  a  linuted  surface,  and  a  lirush  the  best  tor  painting 
larger  surfaces.  The  use  of  the  cotton  wad  involves  a  slight  risk  of  leaving 
a  detached  shred  of  fibre  in  the  larynx,  liut  renders  the  manipulation  less 
unpleasant  to  the  patient  than  the  use  of  the  sponge,  and  is  less  irritating  to 
the  mucous  membrane.  8pasm  of  the  larynx  is  usually  excited  the  first  time 
that  a  medicinal  application  is  made  witliin  it,  and  even  death  by  suffocation 
has  followed  the  incautious  use  of  powertail  agents.  Hence  strong  s^ilutiona 
should  not  be  used  until  the  tolerance  of  the  parts  has  been  sufficiently  tested 
by  weak  or  innocuous  ones.  The  remedies  which  have  been  employed  topi- 
cally for  intradaryngeal  medication  seem  to  include  every  aviiilable  medicinal 
agent  that  could  be  mentioned,  from  rose-w*ater  to  the  ineantk^sr'ent  cautery. 
The  list  of  really  useful  ones  is  not  very  long.  Those  upon  which  the  most 
reliance  is  placed  by  the  w^riter  comprise  tannic  acid  (a  saturated  glyeerite), 
zinc  sulphate  (thirty  grains  to  the  ounce  of  rose-water),  and  silver  nitrate 
(forty  to  sixty  terrains  to  the  ounce)  in  obstinate  and  protracted  cme»  of  sim- 
ple chronic  laryngitis;  iodine  and  carbolic  acid,  singly  or  in  combination 
(one  grain  or  more  to  the  ounce  of  glycerin),  and  chinoline  tartrate  or  sa- 
licylate (five  or  more  grains  to  the  ounce),  in  cases  attended  with  infiltration  ; 
iodoform  (finely  pulverized  or  in  recent  saturation  in  sulphuric  ether)  in 
ulcerative  or  proliferative  tuberculosis;  and  iodoform  and  acid  solution  of 
mercuric  nitrate  (one  part  to  ten  or  twelve  of  water)  in  progressive  ulcera- 
tive syphilis  resisting   appropriate   constitutional  treatment.     Other  astrin- 
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gents  in  the  simple  varieties;  resorcin  in  live  glandular,  hypertrophic,  poly- 
poid, and  tuberculous  varieties;  rliromic  aeid  and  iufande^eent  metal  in  the 
cirrunigcril>ed  hypertrojiliic  and  in  the  poljixjid  varieties;  find  zinc  chluride 
mnd  copper  sulphate  in  the  syphilitic  varieties, — profler  additional  resourc^es. 
These  a|)pIieations  are  to  be  made  at  intervals  of  one  day  or  more,  accordijig 
to  result*,  HypenEStbesia  and  pain,  whether  of  the  larynx  or  of  parts 
ftdjflcent,  can  ugualiv  be  subdued  by  the  local  anaesthetic  effect  of  solutions 
of  errthroxyline  hydrochloride  (2  jK^r  cent  or  stronger)  applied  at  intervals 
of  a  few  hours,  or  even  by  the  fluid  extract  or  a  strong  aqueous  infusion  of 
the  erjihroxy Ion-lea ve«.  Before  the  anresthetic  eftect  of  this  drug  was 
known,  niorjihine  powder  (one-eighth  to  one^fourth  of  a  grain,  alone  or 
ajSHOciated  with  tannin  or  with  iodoform)  or  aqueous  solutions  of  morphine 
aaltfl  and  of  aconite  were  employed  to  relieve  pain  and  ohtiind  seiii^itive' 
nesa.  The  oleate  of  morphine  (2  to  4  per  cent  solution)  and  the  oleate 
of  aconitine  (2  per  cent  solution)  are  similarly  useftil.  Morphine,  by  its 
conilitutional  intluence,  is  preferable  to  er}^throxyline  in  some  instances, 
though  less  prompt  in  its  efiPects.  Where  ulcenitive  proceeds  at  the  top  of 
the  larynx  or  thereabouts  entai!  odynphagia,  these  preparations  should  be 
used  Wfore  administering  oourii^hmcnt.  The  use  of  erythroxylon  products 
may  be  entrusted  to  the  nurse  or  to  the  patient  with  comparative  safety. 
Morphine  and  aconite  should  be  applied  only  by  a  medical  attendant  or  an 
eioeptionallv  skilled  nur^e.  Before  any  meHieinal  curative  or  reparative 
agent  is  applied  the  parts  should  be  thoroughly  cleansed  of  suppurative  and 
fecretory  products.  This  may  be  done  with  sprays  of  alkaline  solutions — 
five  or  more  gniins  of  sodium  borate  or  bicarbonate,  for  example — dls^solved 
in  pure  water,  in  tar-water,  or  in  an  emulsion  of  coal  tar.  An  excellent 
agent,  especially  in  the  presence  of  pus,  is  hydrogen  dioxide,  usually  fur- 
""ished  in  a  10- volume  solution  which  should  be  diluted  with  two  or  more 
irtfl  of  distilled  water.  It  is  likewise  disinfectjint  and  gently  stimulant  to 
Qucoufl  membrane.  The  manipulations  by  the  physician  preparatory  and 
medicatory  should  he  performed  huyugoseopically,  otherwise  the  entire  pro- 
cedure mu8t  be  haphazard. 

Neoplasmata  and  fungous  growths  may  require  removal  should  they  interfere 
with  respinition.  In  the  presence  of  stricture,  surgical  interference  by  trache- 
otomy may  become  requisite.  Elsberg,  according  to  the  testimony  of  his 
assistant,  Schweig,  seems  to  have  been  particularly  favorable  to  the  perfomi- 
iince  of  this  operation  in  obstinate  cases  of  ulcerative  laryngitis  of  whtttever  cha- 
racter, and  even  in  protracted  n on- ulcerative  eases,  ibr  the  purpose  of  securing 
physiological  rest  to  the  parts,  although  the  procedure  might  not  be  indicattHi 
to  relieve  any  embarrassment  in  respinition.  The  writer's  experience  in  tra- 
cheotomy as  a  factor  in  producing  rest  has  not  l>een  favorable,  such  a  result 
iMing  usually  defeated  by  the  cough  so  frequently  folloiving  a  tracheotomy, 
no  matter  how  welbadjustecl  a  tube  may  have  been  inserted.  His  recom- 
mendation, therefore,  is  limited  to  cases  of  embnrmssment  to  respinition  due 
lo  -^trirturM  or  constriction  unamenable  to  intra-laryngeal  interterence- 


Morbid  Growths  of  the  Larynx. 

DEFiNmow. — Neoplastic  formations,  benign  and  malign,  in  the  interior 
of  the  larj-nx,  in  its  cartilaginous  framework,  in  its  investment-tifisuefi,  or 
upon  the  exterior  of  the  organ, 

Etiolooy.^ — ^Inflammation  of  the  mucous  membrane,  local  irritation  or 
injurv,  ulcenition,  celbproliferation,  and  excessive  granulation  seem  to  be  the 
exciting  causes  of  benign  neojilasms.  Tliey  follow  on  laryngitis,  whether 
catarrhal^  syphilitic^  tuberculous^  exanthematicp  toxic,  or  traumatic.     They 
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are  quite  common,  so  to  speak,  several  thousands  of  ca«?s  being  on  record, 
and  as  many  or  more  probably  being  unrecorded.  Heredity  does  not  8eem 
to  play  any  special  part  in  their  production,  Tbey  are  occasionally  congen- 
itaC  and  may  be  developed  at  any  age ;  but  they  are  encountered  the  most 
frequently  in  subjects  between  the  ages  of  thirty  and  sixty  years,  probably 
becau;?e  of  the  greater  exposure  to  laryngitis  attending  the  activity  incidental 
to  the  prime  of  life.  Males  are  ailected  far  more  frequently  than  females, 
probably  on  account  of  greater  exposure  to  sources?  of  laryngitis-  Benign 
growths  are  sometimes  followed  by  nmlitrn  growths  in  recurrence,  and  are 
sometimes  converted  into  malignity  by  irritation,  whether  physiological, 
mechanrcal,  or  itislruinentiib  Malign  growths^  nre  attributed  to  cold,  chronic 
hiryrigiti?^,  and  traumatism  as  the  initial  exciting  causes.  Butliti  suggests  a 
cryptogam ic  origin.  They  are  far  more  c<mimon  in  males  than  in  females, 
and  occur  chiefly  between  the  ages  of  twenty-live  and  seventy,  but  they 
have  been  noted  as  occurring  exceptionally  much  later,  and  even  as  early 
as  the  iii*¥t  year, 

Pathulouy  axd  Morbid  Anatomy. — By  far  the  greater  number  of  lar- 
yngeal morbid  growths  belong  histologically  to  the  category  of  benign  neo- 
plasmSj  but  the  important  location  they  occupy  often  renders  them  clinically 
malign.  By  far  the  greater  number  of  benign  growths  are  papillomas,  per- 
haps fully  two-thirds,  although  Elsberg  has  re[MU'tcd  that  but  163  instances 
were  papillomas  out  of  310  seen  in  his  own  practice.^  This  has  l>een  an 
excejjtional  experience.  Then  wc  have  tihromas,  myxomas,  adenomas, 
lymphomtis,  angeiomas,  cystomas,  ecchondroinas,  lij>omas,  and  composite 
neoplasms.  Laryngeal  murbid  growths,  too,  uccasir>nally  undergo  the  fatty, 
colloid,  or  amyh>id  degenL'rntiuns.  Papillomas  are  frequently  nmltiple,  and 
most  frequently  sc^.ssile,  but  the  other  benign  neoplasms  are  moist  frequently 
Bingle  and  are  more  often  |>edunculated.  All  this  clasw  of  morbid  growtlis 
a^ct  the  anterior  half  of  the  larynx  more  than  the  posterior.  They  are 
most  frequent  on  the  vocal  bands  or  very  near  to  them,  althongii  they  may 
occupy  any  portion  of  the  larynx.  They  vary  in  sixe  from  the  smallest  pro- 
tuberance to  a  bulk  sufficient  to  block  up  the  cavity  of  the  larynx  and  even 
project  above  it.  The  dimensions  of  the  greater  nundier  of  papillonuis  vary 
from  the  size  of  a  pea  to  that  of  a  small  mulberry.  Other  Ijcnign  neoplasms 
rarely  reach  the  bulk  attaineil  by  papillomas. 

Malign  growths  are  far  lees  oomnjon  than  benign  onc^.  They  comprise 
both  sarcomas  and  carcinomas.  Barcomaa  occur  in  the  varieties  of  spindle- 
celled,  round-celled,  giant-celled,  mixed-ceUed,  fibrosarcoma,  lymphosiircoma, 
and  myxosarcoma.  Some  attain  only  the  size  of  small  beans,  and  few  exceed 
the  size  of  a  pigeon's  egg.  The  majority  of  them  are  primary  growths. 
Most  of  them  originate  in  the  interior  of  the  larynx,  whence  they  may 
extend  by  contiguous  infiltration,  even  penetrating  the  laryngeal  w^alls.  The 
vocal  band  and  the  ventricular  band  are  the  most  frequent  seat.  The  epi- 
glottis is  a  common  seat  These  growths  appear  either  in  irregular,  smooth, 
spheroid  masses,  or  nodulated,  mami Hated,  and  dendritic.  They  are  nmch 
tne  more  common  in  males,  and  occur  chiefly  in  subjeets  between  the  ages 
of  twenty-five  and  fifty.  Their  growth  is  slow  for  a  year  or  more,  and  then 
becomes  more  rapid. 

Carcinoma  is  much  more  common  than  sarcoma.  It  is  most  frequently 
primar}',  and  primarily  limited  to  the  hurynx,  but  occurs  likewise  in  extension 
of  carcinoma  of  the  tongue,  palate,  pharynx,  ot'isophagus,  or  thyroid  gland. 
It  rarely  extends  to  the  a?si>phiigus  or  j>enetrates  the  laryngeal  walls. 

»Squamous-celled  carcinoma  or  epitlieli<una  is  the  commonest  variety,  large 
spheroidal-celled  or  encephalold  being  much  less  frequent,  and  sum  11  sphe- 
roidal-celled and  cylindrical-celled  occurring  still  more  rarely.      Intrinsic 

^Archiva  of  Laryngology  p.  1,  New  York,  1880. 
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laryngeal  carcinoma  h  usually  unilateral  at  first,  and  mo«t  frequently  in  the 
Icfi  side.  Its  most  frequent  scat  is  at  the  vocal  band-  It  rarely  occurs  below 
this  point*  and  when  it  doe^,  as  in  the  five  cases  analyzed  by  Butlin,*  it  geenm 
to  l>e  at  some  point  just  beneath.  Extrinsic  lar)  n^real  rarcinoma  usually 
begins  in  the  epiglottis^,  and  sometlmeB  occupies  thiit  t^tnicture  only.  It  may 
bei^in  in  a  cicatrix  in  the  skin.'  Carcinoma  is  the  more  common  in  males, 
cbietly  in  subjects  between  the  ages  of  fifty  and  seventy.  It  has  occurred 
within  the  first  year,  at  three  years,  and  as  hite  as  at  eighty-three  yenrs.  Car- 
cinoma is  liable  to  extend  by  infiltration  of  tissue  and  destroy  all  the  con- 
tiguous and  overlying  tissues,  so  that  it  nuiy  extend  into  the  pharynx  or  even 
externally;  the  large  spheroidal-celled  variety  presenting  the  most  frequently 
progressive  ulceration  into  contiguous  tissue,  and  the  squamous*ceUe<l,  in- 
trinsic ulceration.  Hemorrhage  is  frequent.  Perichondritis,  abscess,  necrosis, 
antl  fistula  take  place  in  old  cases. 

Symptomatology.— Small  growths  in  localities  where  they  neither  pro- 
voke cough  nor  interfere  with  voice  or  respiration  mav  run  their  course  for 
a  long  time  without  gi\4ng  rise  to  nny  symptoms  nt  all.  Growths  of  larger 
8i»e,  pedunculated  growths,  and  growths  located  upon  important  structures 
give  rise  to  interference  with  voice,  respiration,  or  deglutition  as  may  be — to 
cough,  and  even  to  pain*  Dysphonia  is  due  to  mechanical  interference  with 
vibrations  of  the  edges  of  the  vocal  brinds;  aphonia^  to  mcchnnical  inter- 
ference with  their  approximation  ;  diphthoiiia,  to  medmnifal  interference  at 
an  ar/aistic  node.  These  manifestations  may  be  permanent  or  intermittent, 
Dpphonia  is  one  of  the  earliest  symptoms  of  carcinoma,  and  is  usually  con- 
tinuous for  a  number  of  months  l>efore  any  other  indication.  Aphonia  in 
carcinoma  is  often  due  to  nerve-lesion.  Dyspncea  is  due  to  some  consitl- 
erable  mechanical  occlusion  of  the  respiratory  tract,  whether  by  the  growth 
itaelf  or  in  consequence  of  oedema  or  of  intercurrent  tumefaction.  It  is 
inspiratory  rather  than  expiratorv,  and  subject  to  aggravation  ^t  night. 
As  with  the  dysphonia,  it  varies  with  the  size,  location,  and  mobilitv  of  the 
growth  and  the  position  of  the  hend  and  neck.  It  may  lie  intermittent  or 
permanent;  be  slight  or  severe j  or  it  may  terminnte  in  apncea  by  spasm,  by 
mechanical  occlusion  of  the  calibre  of  the  larynx,  or  by  iniptiction  of  the 
growth  at  the  chink  of  the  glottis.  Marked  encroachment  on  the  breathing- 
space  is  not  accompanied  with  as  marked  dyspnoea  as  in  acute  processes,  the 
partj  seeming  to  acquire  tolerance  during  the  slow  growth  of  neophtstns, 

Dytq>hagia  is  due  to  a  growth  at  the  top  of  the  hirynx  or  on  some  portion 
of  itii  phar^'ngeal  surlace.  It  is  quite  frequent  in  carcinoma,  preceding  dys- 
phonia in  the  extrinsic  varieties.  It  may  be  iissocinted  with  regurgitation  of 
fixMl,  drink,  or  saHva  into  the  larynx,  provocative  of  pnroxysms  of  siiifoc4ition, 
enough  is  due  to  growths  which  project  from  the  vocnl  hnnds  or  press  upon 
them,  or  to  hemorrhage  or  accumulation  of  secretory  or  suppurative  products. 
Hemorrhage,  cough,  and  cxpeeto ration  of  bloody  and  fetid  nuisscs  are  indica- 
tive of  carcinoma.  Pain  is  usually  due  to  intercurrent  conditions.  Aches  in 
the  part  and  sensations  of  the  presence  of  a  foreign  substance  ure  more  fre- 
quent. Intense  pain  is  exceptional  in  benign  neoplasm nta ;  it  is  often  an 
enrly  symptom  in  carcinoma,  in  which  it  is  aj>t  to  radiate  toward  the  ears 
and  along  the  neck.  Epileptic  seizures  and  vertigo  arc  sometimes  occasioned 
by  reflex  influence.  Ivxceptionully,  large  growths  nniy  nrrn^uce  change  in 
the  external  configuration  of  the  larynx.  The  general  liealth  is  not  much 
involved  in  benign  growths,  unless  they  interfere  seriously  with  important 
physiological  fiinctions.  Impaired  health  is  fur  less  manifest  in  sarcoma  than 
m  carcinoma.  Emaciation,  pyresis,  and  marasmus  eventually  occur  ns  con- 
stitutional nuinifestations  of  malign  growths. 

*  On  Molufnont  DmoM  of  iht  jAuynij  p.  36,  London,  1883, 
'  Cohea,  ihxnsaeHons  American  LartpKjolo^ical  Jwocwilion,  p,  1 13,  18S3. 
Vou  lU.— 9 
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Diagnosis. — Laryngoscopic  inspection  usually  reveals  the  growth  and  fur- 
nishes the  best  means  of  diagnosis.  Intra-ventricular  and  subglottic  gro>vths 
may  elude  detection.  Palpation  is  sometimes  available,  especially  with  chil- 
dren. Palpation  with  probes  under  laryngoscopic  inspection  is  sometimes 
requisite  to  determine  the  mobility  of  a  growth,  its  form  and  seat  of  atta€h- 
ment,  and  even  its  size.  It  seems,  too,  to  discrirainate  a  neoplasm  from 
an  eversion  of  a  ventricle.  While  the  histological  character  of  a  growth 
cannot  be  definitively  decided  by  laryngoscopic  inspection,  the  varieties  pre- 
sent a  series  of  characteristics  sufficiently  pronounced  for  approximative  dis- 
crimination. Papillomata  are  often  multiple,  usually  sessile,  and  usually  race- 
mose or  dendritic.  Some  are  white,  but  the  majority  are  red,  and  the  tinge 
varies  from  one  extreme  of  the  tint  to  the  other.  Some  are  as  small  as  the 
smallest  seeds ;  most  of  them  have  a  bulk  vaiying  from  that  of  a  pea  to  that 
of  a  berry ;  some  of  them  are  so  extensive  as  to  appear  to  fill  the  larynx  or 
even  project  above  its  borders.  They  are  far  the  most  frequent  in  the  anterior 
portion  of  tlie  larynx,  and  are  often  located  upon  a  vocal  band.  Fibromata  are 
most  frequently  single,  smooth  and  pedunculated,  and  red.  Some  are  white  or 
gray.  Some  are  vascular.  When  fully  developed  they  vary  in  size  from  small 
peas  to  large  nuts.  They  are  more  frequent  upon  a  vocal  oand.  Their  devel- 
opment is  slower  than  that  of  papillomata.  Myxomata  are  usually  single, 
smooth,  pyriform,  and  pedunculated.  They  are  usually  red  or  reddish.  Their 
ultimate  size  varies  from  that  of  grains  of  rice  to  that  of  Lima  beans.  They 
are  most  frequent  at  the  commissure  of  the  vocal  bands.  Angeiomata  are 
usually  single,  reddish  or  bluish,  vary  in  size  from  that  of  small  peas  to  that 
of  berries,  and  are  most  frequent  on  the  vocal  bands.  Cystomata  are  usually 
globular,  sessile,  translucent,  and  white  or  red.  They  are  most  frequent  in  a 
ventricle  or  on  the  epiglottis.  Their  size  varies  from  that  of  hempseed  to  that 
of  peas.  Ecchondromata  are  usually  developed  in  the  posterior  portion  of  the 
laiynx.  Other  benign  growths  are  very  rare,  and  do  not  seem  to  present 
special  featuras  for  recognition  by  larjmgoscopic  inspection.  Sarcomata  are 
usually  present  as  sessile,  hard,  well-circumscribed  growths,  smooth  or  lobu- 
lated.  Some  are  dendritic  on  the  surface,  but  not  to  the  extent  noticed  in 
papillomata,  and  their  location  at  the  posterior  portion  of  the  larynx  would 
suggest  their  true  character,  for  papillomata  rarely  occupy  this  position  ex- 
cept in  tuberculosis.  Superficial  ulceration  occurs  in  some  cases,  but  is  not 
extensive.  There  is  no  peculiarity  in  the  color  of  the  mucous  membrane, 
which  may  be  paler  or  reader  than  is  normal.  The  lymphatic  glands  are  not 
involved.^  Carcinomata  present  first  as  diffuse  tumemctions  in  circumscribcni 
localities,  gradually  undergoing  transformation  into  well -formed  growths,  then 
nodulation,  and  then  ulceration.  Meanwhile,  especially  in  extrinsic  varieties, 
the  submaxillary  and  the  cervical  lymphatic  glands  become  successively  in- 
volved and  tumefied.  Squamous-cefled  carcinoma  becomes  pale,  wrinkled, 
and  nodulated,  and  sometimes  dendritic.  Large  spheroidal-celled  carcinoma 
becopies  nodulated,  dark,  and  irregularly  vascular,  and  finally  ulcerated,  per- 
haps at  a  number  of  points.  In  the  ulcerative  stage  of  carcinoma  of  the 
epiglottis  and  of  the  interior  of  the  larynx  discrimination  is  requisite  from 
syphilis  and  from  tuberculosis.  In  all  cases  of  doubt  as  to  malignancy,  lar- 
yngoscopic inspection  should  be  supplemented  by  microscopic  examination 
of  fragments  detached  for  the  purpose.  The  early  detection  of  sarcoma  may 
lead  to  surgical  measures  competent  to  save  life — a  remark  applicable,  perhaps, 
in  a  far  more  limited  degree  to  intrinsic  carcinoma. 

Prognosis. — The  prognosis  is  usually  good  in  benign  growths  submitted  to 
proper  surgical  treatment.  Left  to  themselves  or  treated  medicinally,  the 
prognosis  is  bad  both  as  to  function  and  to  life.  Such  growths  are  occasion- 
ally expectorated  after  detachment  during  cough  or  emesis.     Some  occasion- 

^  Bull  in,  op.  eit.f  p.  14. 
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ally  undergo  spontaneous  absorption.  Some  remain  without  change  for  years. 
Most  of  them  enlarge  and  compromise  life  as  well  as  function.  Recurrence 
occasionally  follows  thorough  removal,  and  this  recurrence  is  occasionally 
nialign  in  character.  Repullulation  frequently  follows  incomplete  removal. 
The  prognosis  is  favorable  in  sarcomata,  provided  thorough  eradication  can 
be  accomplished  by  surgical  procedure.  Incomplete  removal  is  followecl  by 
repullulation  or  recurrence.  Unsubmitted  to  operation,  sarcoma  will  destroy 
life  either  mechanically  by  apnoea  or  physiologically  by  asthenia. 

The  prognosis  is  unfavorable  in  carcinoma.  Keciirrence  Uikcs  place  as  the 
rule  despite  the  best  devised  resources  of  surgery.  Intrinsic  carcinoma  oflers 
some  hope  of  success  to  the  surgeon ;  extrinsic  carcinoma,  little  if  any.  Life 
is  shortest  in  the  large  spheroidal-celled,  and  longest  in  the  small  spheroidal- 
celled  variety,  other  conditions  being  equal.  Death  may  take  place  by  apnoea 
or  asthenia,  as  in  sarcoma,  or  by  hemorrhage,  collapse,  or  pyaemia.  Submitted 
to  tracheotomy  at  the  proper  moment  in  cases  in  which  death  is  threatened 
by  occlusive  dyspnoea,  life  is  prolonged  and  suffering  mitigated.  The  fresh 
lease  of  life  is  longest  in  the  souamous-celled  variety. 

Treatment. — The  essential  treatment  is  surgical,  and  to  surgical  works 
the  reader  must  be  referred  for  details.  Suffice  it  to  say  that  when  a  benign 
fn^iwth  is  small  and  does  not  embarrass  respiration,  it  need  not  be  attacked 
at  all,  unless  its  interference  with  the  voice  deprives  the  patient  of  his  means 
of  livelihood.  The  majority  of  benign  growths  are  accessible  to  instruments 
I>as8ed  through  the  mouth.  Some  require  external  incision  into  the  larynx, 
whether  partial  or  complete.  Tlie  intra-laryngcal  procedures  in  vogue  include 
cauterization,  both  chemical  and  by  incandescence,  incision, abscission, crush- 
ing, brushing,  scraping,  and  evulsion.  According  to  the  character  and  loca- 
tion of  the  growth,  direct  access  from  the  exterior  is  practised  by  infra-hyoid 
pharyngotomy,  by  partial  or  complete  thyroid  laryngotomy,  mesochondric 
laryngotomy,  cricoid  laryngotomj',  complete  hirj'ngotomy,  laryngo-tracheot- 
omv,  or  tracheotomy,  as  may  be  indicated. 

The  thorough  eradication  of  sarcomata  usually  requires  a  direct  access  by 
section  of  the  thyroid  cartilage  or  even  of  the  entire  larynx.  This  procedure 
failing  or  appearing  insufTicient,  partial  or  even  complete  lar}'ngcctomy  may 
l)e  necessary.     Temporizing  is  of  no  avail. 

The  treatment  of  carcinoma  is  palliative,  unless  it  be  decided  advisable  to 
attempt  eradication,  which  may  of  lor  some  chance  of  success  in  intrinsic  car- 
cinoma still  confined  to  the  larynx.  Laryngectomy  may  be  unilateral  in 
some  instances,  and  must  be  bilatcml  in  others.  Unilateral  laryngectomy  is 
the  more  hopeful.  Eradication  proffers  no  hope  in  cases  of  extrinsic  carci- 
noma in  which  the  growth  has  passed  the  boundaries  of  the  larynx.  After 
recovery  from  the  laryngectomy  an  artificial  appliance  may  be  adjusted  to  the 
parts  for  the  purpose  of  supplying  a  mechanical  method  of  producing  sound 
in  the  larynx  for  speaking  purposes.  Should  no  radical  procedures  be  insti- 
tuted, treatment  is  relegated  to  general  principles,  with  prophylactic  perform- 
ance of  tracheotomy  in  the  presence  of  dangerous  occlusion  of  the  larynx. 
The  voice  should  he  used  but  little.  All  sources  of  laryngitis  should  be 
avoided.  Ergot  or  hamamelis  may  be  given  to  restrain  hemorrhage,  and 
morphine  to  relieve  pain  and  secure  sleep.  Sprays  can  be  used  to  keep  the 
pirts  free  from  morbid  products.  Erythroxvhne  may  he  applied  to  produce 
local  anresthesia  as  required.  Semi-detached  portions  of  growth  may  be 
removed  from  time  to  time.  Nourishment  may  be  given  by  the  bowel  when 
necessary,  and  so  on  as  in  other  diseases  of  the  larynx  in  which  the  func- 
tions of'  respiration  and  deglutition  are  seriously  unpaired.  Medicinally, 
arsenic  may  be  given  in  the  early  stages,  as  that  drug  is  conceded  to 
iHKssesa  some  slight  retarding  influence  on  the  growth  of  carcinoma. 
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Lupus  of  the  Larynx. 

Lupus  is  rare  in  the  larynx.  It  usually  occupies  the  structures  above  the 
vocal  bands.  It  is  most  frequent  in  females,  and  usually  associated  with 
cutaneous  lupus. 

Etiology. — Scrofulosis  and  syphilis  seem  to  be  the  predisposing  causes. 
Climate  may  have  some  influence.  The  reason  of  the  special  proclivity  of 
the  female  is  undetermined.  Of  9  reported  cases,  records  of  which  are  before 
the  writer,  8  were  in  females. 

Pathology  and  Morbid  Anatomy. — ^Laryngeal  lupus  is  usually  an  exten- 
sion of  the  disease  from  the  upper  lip  or  the  nose,  extending  along  the  na.9al 
passages,  pharynx,  and  palate.  Destructive  ulceration  takes  place,  with 
irregular  cicatrization  and  the  formation  of  hard  nodules  of  hyperplastic 
tissue  of  irregular  conformation,  varying  from  the  size  of  hempseeos  to  that 
of  small  peas,  similar  to  the  cutaneous  buccal  and  pharyngeal  nodules. 

Symptoms. — ^These  include  dysphonia,  dyspnoea,  dysphagia,  and  cough. 
Pain  is  exceptional. 

Diagnosis. — Laryngoscopic  inspection  reveals  the  characteristic  nodula- 
tion,  the  nature  of  which  is  inferred  from  the  coexistence  of  external  lupus. 
The  disease  may  be  confounded  with  lepra,  syphilis,  tuberculosis,  or  car- 
cinoma. Discrimination  from  syphilis  is  the  most  difficult,  and  is  predicated 
chiefly  on  its  slow  progress  and  on  the  absence  of  constitutional  manifesta- 
tions. 

Prognosis. — This  is  unfavorable.  The  reported  cures  seem  to  have  occurrcil 
only  under  the  influence  of  antisyphilitic  treatment. 

Treatment. — The  prolonged  use  of  cod-liver  oil  and  of  potassium  iodide 
seems  to  be  more  benencial  than  any  other  systemic  treatment.  Destniction 
of  the  nodules  and  ulcerated  tissues  is  indicated  when  the  diseased  structures 
are  sufiiciently  circumscribed  and  accessible.  This  may  be  done  with  the 
sharp  spoon  or  with  the  electric  cautery.  Silver  nitrate  and  iodine  have  been 
lauded  as  topical  remedies. 


Lepra  of  the  Larynx. 

•     Jjepra  is  rare  in  the  larj^nx. 

Etiology. — Its  cause  seems  to  be  climatic.  In  Europe  it  is  most  frequent 
in  Nonvay  and  Sweden,  and  in  America  in  Cuba  and  the  West  Indies. 

Pathology  and  Morbid  Anatomy. — It  is  always  associated  with  cuta- 
neous lepra,  and  usually  with  lepra  of  the  nasal  passages  and  the  pharynx. 
According  to  Schroetter's  observations,  laryngeal  lepra  occurs  as  small  con- 
nective-tissue nodules  on  the  epiglottis  or  in  the  interior  of  the  larjmx,  or  as 
uniform  thickenings,  general  or  circumscribed.  These  may  lead  to  stricture. 
Extensive  ulceration  may  ensue. 

Symptoms. — Dysphonia,  aphonia,  dyspnoea,  cough,  and  local  anasthesia  are 
the  main  symptoms.     Pain  is  infrequent. 

Diagnosis. — This  depends  upon  the  external  manifestations  of  lepra  and 
the  laryngoscopic  detection  of  the  characteristic  thickenings  and  nodulations. 

Prognosis. — This  is  unfavorable. 

Treatment. — This  must  be  conducted  on  general  principles.  Elsberg 
commended  iodoform  topically  and  gurgun  oil  intemaUy. 


DISEASES  OF  THE  TRACHEA. 

Br  LOUIS  ELSBERO,  A-  M.,  M.  D. 


Disease  originating  in  or  confined  to  the  trachea  is  rare.  It  hardly  ever 
follows  tracheotomy  unless  the  shape  of  the  canula  or  its  relation  to  the  wind- 
pipe be  improper ;  the  normal  tracheal  raucous  membrane  probably  resists 
cadaveric  oisintegration  longer  than  any  other  mucous  membrane  of  the 
body.  But  morbid  processes  of  the  larynx  often  extend  downward,  and 
those  of  the  bronchial  tubes  still  more  frequently  upward,  so  that  the  trachea 
is  found  affected  in  connection  with  both.  Indeed,  in  what  is  ordinarily 
simply  called  bronchitis  (see  article  on  Bronchitis)  the  windpipe  is  seldom 
free  from  the  inflammatory  condition. 

We  shall  here  consider  Inflammation,  Ulceration,  Morbid  Gro^vths,  Stenosis, 
and  Dilatation  (hernia,  fistula).  Traclieotomy  may  have  to  be  performed  in 
any  of  these  diseases  to  prevent  impending  suffocation,  and  in  some  to  gain 
access  to  the  part  for  fiirthcr  treatment.     (See  article  on  Tracheotomy.) 


INFLAMMATIOxN. 

Tracheitis  is  either  simple  or  complicated,  and  acute  or  chronic. 

Simple  Tracheitis. 

Definition. — Inflammation  of  the  windpipe  limited  to  the  mucous  mem- 
brane. 

Synonyi^is. — Catarrhal  traclieitis,  Tracheal  catarrh. 

Its  etiology  may  be  gathered  from  the  correj?ponding  sections  on  Catarrhal 
Laryngitis  and  Bronchitis. 

Symptomatology. — In  acute  catarrhal  tracheitis  local  irritation  is  com- 
plained of,  varying  according  to  tlie  severity  of  the  case  from  a  mere  tickling 
fcemtation  to  soreness  and  pain.  This  morbid  sensation  is  increased  by  pressure 
on  the  part,  and  witli  it  there  is  cough  and  expectoration — the  former  either 
brassy  and  ImckinL',  or  paroxysmal  and  violent;  the  latter  at  first  scanty,  but 
very  soon  more  coj)ious  than  when  the  larynx  alone  is  affected,  although  much 
less  so  than  when  tlie  inflammation  involves  the  bronchial  tubes  at  the  same 
time.  The  sero-mucous  secretion  gradually  becomes  muco-purulent  or  even 
purulent.  When  inflammation  is  confined  to  the  trachea  there  is  no  alteration 
of  the  voice,  and,  except  in  children,  in  whom  the  calil)rc  of  the  windpipe  is 
j»roportionately  small,  usuallv  no  or  only  very  slight  dyspnoea.  In  mild  cases 
there  are  no  constitutional  disturbances.     Severe  cases  are  accompanied  by 
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the  febrile  symptoms  of  a  bad  cold.  The  disease  runs  its  course  in  from  a 
few  days  to  a  week  or  two. 

Uneured  or  too  frequently  repeated  attacks  of  acute  catarrh  of  the  wind- 
])ipe  lead  to  chronic  tracheitis,  occasionally  witli  considerable  hy])ertrophy  of 
the  mucous  membrane.  In  mild  cases  the  cough  and  expectoration  are  less 
than  in  the  acute  disease,  but  persist,  with  exacerbations  in  cold,  damp 
weather;  in  other  cases  the  cough  is  more  frequent,  and  the  expectora- 
tion either  thick,  glutinous,  and  scanty,  or  else  thin,  frothy,  or  glairy,  semi- 
transparent,  and  abundant.  The  separation  by  forcible  paroxysmal  coughing 
of  accumulated  adherent  tough  secretion  from  the  tracheal  mucous  membrane 
has  been  observed  to  cause  not  only  slight  dyspnopa,  but  even  the  dangerous 
suffocating  attacks  of  foreign  bodies  in  the  larynx.  In  color  the  sputa  vary 
from  gray  to  green  and  yellow ;  occasionally  they  are  streaked  with  blood ; 
sometimes  they  are  without  taste  or  odor ;  sometimes  they  are  nauseous  and 
fetid.  Frequently  patients  with  chronic  tracheitis  complain  of  "  a  sort  of 
tightness  at  the  root  of  the  neck."  In  some  cases  a  sense  of  dryness  in  the 
region  of  the  trachea  is  the  principal  or  the  only  symptom  complained  of,  and 
this  may  alternate  with,  or  even  actually  coexist  with,  occasional  nypersecretion 
of  tracheal  or  bronchial  mucus. 

In  chronic  bronchitis  and  senile  pulmonary  emphysema  mucorrhoeaand  cough 
usually  depend  to  some  extent  upon  the  chronic  tracheitis  that  is  present. 

Pathology  and  Morbid  Anatomy. — The  pathological  characteristics  of 
simple  tracheitis  are  hypcraimia,  active  or  passive,  swelling,  and  increased 
secretion  of  mucus.     There  is  no  fibrinous  exudation. 

Acute  inflanmiation  causes  the  mucous  membrane  to  become  soflened,  swoll- 
en and  red,  either  uniformly  or  in  points  or  patches,  frequently  with  ecchy- 
moses  and  catarrhal  erosions,  more  perceptible  in  the  lower  than  in  the  upper 
portions  of  the  trachea.  Scanty  secretion  sometimes  lies  upon  the  surface  in 
pearl  like  drops,  which  might  be  mistaken  for  solid  elevations  only  that  they 
can  be  wiped  off. 

In  chronic  intlammation  the  redness  is  more  dull,  reddish-blue  or  grayish; 
the  secretion,  sometimes  more  scanty  and  sometimes  more  abundant,  is  puri- 
form  and  usually  f^p road  out  over  larger  portions  of  the  surface;  and  the 
glands  are  enlarged  and  prominent,  with  their  ducts  so  dilated  that  their 
mouths  are  readily  visible,  sometimes,  to  the  naked  eye,  and  always  with  a 
low-power  lens,  and  the  rest  of  the  tissue  is  hypertrophied,  especially  at  the 
back  wall  of  the  trachea.  Catarrhal  tracheal  ulcers  are  exceedingly  rare, 
superficial,  and  of  but  slight  extent,  but  they  do  occur,  and  are  usually  situ- 
ated on  the  intercartilaginous  membnine. 

Diagnosis. — Tracheoscopy,  a  modification  of  larj'^ngoscopy,  can  alone  deter- 
mine with  certainty  whether,  and  to  what  extent,  the  trachea  is  inflamed. 
Unfortunately,  very  few  practitioners  have  as  yet  mastered  this  method  of 
examination,  which,  though  really  not  more  difficult  than  laryngoscopy, 
requires  greater  illumination  (necessitating  under  some  circumstances  a 
mirror  of  longer  focal  distance)  and  different  relative  position  of  patient 
and  operator.  (See  article  by  Seller.)  Figs.  25  and  26  show  the  tracheo- 
scopical  images  of  a  case  in  which  there  was  intense  acute  tracheitis.  The 
anterior  wall  is  seen  in  Fig.  25,  and  the  posterior  in  Fig.  26 ;  on  both,  but 
especially  the  latter,  clumps  of  phlegm  and  ramifying  injected  blood-vessels 
are  distinctly  seen.  In  many  cases,  bv  means  of  the  stethoscope,  either  dry 
sonorous  or  mucous  rales  may  be  heard  over  the  windpipe ;  at  other  times  we 
may  be  aided  in  coming  to  a  conclusion  by  the  presence  of  dysphagia — in- 
creased when  the  chin  is  raised  and  diminished  when  the  chin  is  pressed  on 
the  chest,  as  pointed  out  by  Hyde  Salter — and  by  the  morbid  sensations, 
increased  by  pressure,  in  the  region  of  the  windpipe  when  there  is  cough  and 
expectoration. 
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Prookosis. — Simple  tmehoitis,  thougli  orciisioTially  not  without  danger  in 
extremely  young  and  very  old  patients,  mrcly  if*  ever  destroya  life.  Under 
good  hygienic  circumstances  it  Irequuntly  gets  well  of  it4?elf,  and  it  does  not 
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usually  produce  sufficient  swelling  or  hypertrophy  to  cause  stenosis.  It  is, 
however,  when  severe,  an  annoying  disease,  apt  to  recur,  and,  unless  properly 
managed,  difficult  to  eradicate. 

Treatment. — Tracheitis  is  treated  very  much  Dke  bronchitis  coniined  to 
the  larger  tubes,  only  that  local  niea^^urea  are  more  proniinently  applicable, 
especially  in  chronic  cases,  F'requently,  when  acute,  the  disease  nmy  be 
Mrix?4*ted  by  a  Dover's  powder,  a  warm  bath,  and  a  diaphoretic  drink  at 
night,  with  hygienic  attention,  rojfulation  of  systemic  functions,  and  sooth- 
ifig  applications,  such  as  inhaling  simply  vapor  of  water  or  medicated  water, 
or  usmg  warm-water  poultices  externally.  Ex|)ectoraiit  mixtures,  containing 
i[)ecacuanha,  Fanguinaria,  squills,  or  senega,  may  be  given,  according  t^  the 
age  and  condition  of  the  patient,  with  matico  and  the  like,  when  the  secretion 
is  abundant,  and  with  ammonium  acetate  or  sodium  bromide  (potassium  car- 
bonate or  ammoniiftn  carbonate  where  there  is  depression)  or  tincture  of  aco- 
nite (eapecially  when  fever  is  present),  or  a  very  minute  quantity  of  tincture 
of  veratrum  viride,  when  there  is  much  dryness.  Inhaling  the  steam  arising 
fVoni  a  pint  of  hot  water  (100-170°  F.)  containing  10  gi-s.  of  extract  of  conium, 
1  drachm  of  compound  tincture  of  benzoin,  and  half  a  drachm  of  ammonium 
feeequicarbonate,  or  inhaUng  nebulized  solution  of  potiLssium  bromide,  10  to 
20  grains  to  the  ounce,  or  fumes  of  evolving  ammonium  chloride  or  of  nitre- 
jiflpcr,  is  very  serviceable,  as  well  as  placing  a  mustard  plaster  or  a  hot  poul- 
tice on  the  upper  part  of  the  chest  (not  directly  over  the  windpipe)  and  on 
the  back  of  the  neck  or  between  the  shoulders.  Some  patients  require  for 
several  days  to  take  daily  from  8  to  10  grains  of  quinia  sulphate,  tlicn  a 
§Tnnller  quantity,  care  being  taken  not  to  discontinue  the  remedy  suddenly. 
Smoking  eucalyptu sheaves,  with  much  inhalation  of  the  smoke,  is  useflil  m 
protracted  cases.  In  chronic  as  wdl  as  acute  tracheitis  not  only  bnlsMmit-, 
anodyne,  and  astringent  inhalations  either  of  vapoi'S,  or  of  liquids  nebulized  by 
the  various  spray-producers  are  in  vogue,  but  also  insufllations  of  powders, 
itijections  of  liquids,  and  touchings  with  the  sponge  or  cotton-wad  probong  or 
tracheal  applicator.  Powders  should  never  or  only  rarely  (as,  e,  g.^  morphia, 
^-J  of  a  grain,  when  the  cough  is  troublesome,  etc.)  be  blown  into  the  tra- 
chea ;  injections  and  touchings  should  be  made  use  of  only  after  the  opemtor 
has  act^uired  the  necessary  skill  to  apply  them  by  means  of  the  mirror.  A 
few  drops  of  a  solution  of  silver  nitrate,  varjnng  in  strength  inversely  as  the 
chronicity  of  the  C4ise  from  5  grains  to  60  to  the  ounce  of  water,  thus  accu- 
rately anplied  at  pniper  intervals  of  time,  have  proved  successful  in  otherwise 
intractju)!*?  ^ty^^.  In  cf ironic  tracheitis  general  tonic  treatment  must  he  com- 
bined with  tlic  looil,  and  attention  be  paid  to  possible  coexistent  cardiac  and 
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broncho-pulmonary  affections  or  other  morbid  conditions.  In  some  cases  it  is 
advisable  to  administer  potassium  iodide ;  in  rheumatism,  sodium  salicylate ;  in 
gout,  colchicum.  The  utility  of  producing  alkalinity  of  the  blood  (as  by  giving 
alkaline  mineral  waters  to  drink,  etc.)  has  received  a  new  and  direct  support 
by  Rossbach's  recent  observations  of  diminution  of  the  blood-supply  ana  of 
the  secretion  in  the  tracheal  mucous  membrane  of  cats  whose  blood  was  made 
alkaline  by  injecting  sodium  carbonate  into  the  femoral  vein. 

Patients  subject  to  tracheitis  should  observe  all  the  precautionary  measures 
of  so-called  bronchiticp  as  to  sponging,  bathing,  ana  friction  of  the  body, 
wearing  a  respirator,  clothing,  exercise,  habits,  etc. 


Complicated  Tracheitis. 

Under  this  heading  are  here  classed  together  all  inflammatory  conditions 
of  the  windpipe  differing  from  simple  or  catarrhal  tracheitis.  In  these,  other 
tissues  may  oe  affected  as  well  as  the  mucous  membrane.  In  exanthematous, 
erysipelatous,  and  exudative  tracheitis  the  mucous  membrane  is  prominently 
involved ;  in  oedematous  and  phlegmonous  tracheitis,  the  submucous  connec- 
tive tissue ;  and  in  perichondritio  and  chondritic  tracheitis,  the  cartilages  and 
their  investing  membrane.  The  latter  forms  are  connected  with  suppurative 
and  ulcerative  processes,  and,  unless  traumatic,  almost  never  occur,  except  in 
phthisical  and  syphilitic  tracheitis.  I  shall  speak  of  them  under  the  head  of 
Ulceration. 

The  tracheitis  of  measles  and  scarlatina  consists  in  an  acute  catarrh,  with 
sometimes  considerable  desquamation  of  epithelium,  erosion,  and  capillary 
hemorrhage.  In  cases  of  small-pox  in  which  the  larynx  is  affected,  the  same 
disease  may  extend  into  the  tracnea,  varying  in  severity  from  a  congestion  of 
the  mucous  membrane  to  an  intense  pustular  process.  Er}^sipelas  of  the 
larynx  may  also  involve  the  windpipe,  and  when  it  does  is  exceedingly  dan- 
gerous. Idore  than  half  a  century  ago  Gibson  observed  in  an  epidemic  of 
eiysipelas  that  when  it  spread  to  the  trachea  it  generally  proved  fatal.^ 
Tracheal  oedema  is  extremely  rare  even  when  the  larynx  is  (Edematous. 
Phlegmonous  inflammation  and  abscess  have  been  obsei-ved  in  a  few 
instances.  Tracheal  diphtheria  is  usually  an  extension  of  diphtherial  dis- 
ease of  the  larynx.  Without  entering  into  a  discussion  of  the  nature  and 
cause  of  diphtheria,  as  either  a  local  or  general  disease,  it  is  here  sufficient 
to  refer  to  the  fact  that  while  in  simple  inflammation  of  mucous  membrane 
no  fibrinous  exudation  takes  place,  certain  poisonous  irritations  lead  to  the 
exudation  of  lymph  which  infiltrates  the  tissue  and  may  form  a  pseudo-mem- 
branous deposit  upon  it :  experiments  have  proved  that  ammonia,  chlorine, 
and,  certainly,  bacteria,  are  able  to  produce  this.  In  laryngo-tracheal  diph- 
theria or  croup  the  disease  most  frequently  commences  in  the  pharynx,  occa- 
sionally in  the  larynx,  and  much  more  rarely  in  the  trachea. 

The  treatment  of  each  of  these  forms  of  complicated  tracheitis  is  the  same 
as  the  treatment  of  the  corresponding  form  of  laryngitis. 


ULCERATION. 


Tracheal  ulcers  are  just  as  multiform  as  laryngeal  ulcers,  but  far  more 
rare.     Like  inflammation,  they  may  occur  by  extension  from  above  or  below, 

^  TrantadioM  of  the  Edinburgh  Medico-Chiruryical  Society,  vol.  iii.,  1828. 
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and  only  those  following  localized  morbid  conditions  are  certain  to  Iiav6 
arisen  in  the  trachea.  Under  the  head  of  Inihimmation  it  has  been  Btated 
that  simple  catarrhal  ulceration  doea  occa.^ionally  occur;  of  this  there  is 
n?ally  do  doubt,  but  sonic  writers  have  denied  it  and  tlirown  the  whole  subioct 
into  great  coniusion.  It  is  true,  however*  that  a  traeheal  ulcer  has  usually  a 
«o-caTlcd  dyscratic  base,  and  either  is  diphtherial  or  phthisical  (tul>ercuk>U3) 
or  syphilitic  or  lupoid  or  leprous  or  carciuoniatous,  or  else  cornea  from  extni- 
neoua  causes;  as,  for  itistanee,  Irom  traumatic  ulceration  or  extcusitm  or  i>er- 
foration  from  neighboring  abscess,  etc-  There  are  two  kinds  of  ulcers — viz. 
one  in  which  the  molecular  death  of  tissue  proceeds  from  the  surface  inward, 
and  another  in  which  it  proceeds  from  within  to  the  surface.  Catarrhal 
ulcers,  as  well  as  ulcers  from  decubitus  after  tracheotomy,  from  pressure  of 
the  canula,  belong  to  the  first  kind ;  when  involving  onlv  the  epithelium  or 
the  epithelium  and  the  layer  immediately  underneath  it  the  name  erosions  is 
given  them;  and  if  it  were  true  that  catarrhal  erosions  never  penetrate  to  tho 
Ueejmr  structures,  it  would  l>c  justifiable  to  say  that  there  are  no  catarr!ial 
ulcers?,  but  only  erosions :  they  do,  however,  penetrate,  and  sometinies  to  great 
depths.  In  the  second  kind  of  ulcers  the  epithelium  is  at  first  normal  or 
iatnct,  and  the  loss  of  substance  of  underlying  ti^ue  in  conscfiuence  of  iriflara- 
matory  processes  in  the  mucosa,  submuco&tai  or  perichondrium  ailects  the  epi- 


Fia.  27, 


Fm,  28, 


fulicreuloai  Ulceniiinn  nf  tUt^  Tni«beft,  o 
tccu  durlug  Ur». 


durlflf  lifo. 


caae  «■  Ftg.  27:  poat-morieiii  apprftjraDMu 


tfaeliitm  secondarily.  This  occurs  whenever,  from  any  cause,  there  is  pritnar- 
ily  caries  of  cartilage  or  suppuration  of  submucous  tissue,  especially  in  typhoid 
conditions,  in  phtliim;!,  and  in  syphilis. 
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partial  or  extensive  cicatrization.  Such  contracting  ray-like  cicatrices  have 
more  than  once  produced  fatal  stenosis. 

The  SYMPTOMS  are  frequently  obscure,  but  local  pain  and  irritation  are 
usually,  purulent  or  muco-purulent  sputa  are  sometimes,  present.  The  diag- 
nosis is  difficult  unless  tracheoscopic  examination  reveals  the  condition.  Fig. 
27  shows  the  tracheoscopical  image,  and  Fig.  28  the  post-mortem  a})pearance, 
of  a  case  of  tuberculous  tracheal  ulceration  on  the  upper  portion  of  the  front 
wall,  while  Figs.  29  and  30  show  the  image  during  life  and  the  appearance  after 
death  of  a  case  of  syphilitic  ulceration.  In  Fig.  30  the  posterior  wall  is  seen 
with  the  ulcers,  and  below  them  a  star-shaped  cicatrix. 

The  PROGNOSIS  generally  depends  upon  the  underlying  disease,  and  is  grave 
because  the  latter  is.  Perforation  may  take  place,  as  well  as  cicatrization  and 
hypertrophy,  and  either  proceed  may  lead  to  a  fatal  issue.  In  a  number  of 
instances  post-mortem  examination  has  sho\vn  that  tracheal  ulceration  may 
produce  surprisingly  great  ravages  before  destroying  life. 

Treatmekt,  like  the  prognosis,  depends  somewhat  upon  the  disease  under- 
lying the  ulceration.  Pain  is  relieved  by  anodyne,  and  cicatrization  promoted 
by  alterative  inhalations,  as  of  nebulized  glycerated  solutions  of  morphine, 
ethereal  solution  of  iodoform,  iodinic  preparations,  oil  of  solidago,  citronella 
oil,  etc  Catarrhal  ulcers  heal  without  special  treatment  with  the  subsidence 
of  the  catarrhal  inflammation.  In  syphilitic  ulceration,  stenosis  from  cicatri- 
zation is  to  be  dreaded,  and  specific  constitutional  treatment  is  the  main  reli- 
ance. The  internal  administration  of  cod-liver  oil  has  been  found  of  service 
in  nearly  all  cases  of  tracheal  ulceration,  especially  in  phthisis,  lupus,  etc. 
Appropriate  general  treatment  must  be  combined  with  the  local. 
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DEFiyiTiox. — Tumors,  benign  or  malignant,  growing  from  the  wall  and 
projecting  into  the  interior  of  the  windpipe.  Inversion  of  the  mucous  mem- 
brane forming  a  protrusion  into  the  interior  will  be  spoken  of  under  the  head 
of  Stenosis ;  and  tumoi*s  of  other  organs  extending  into  the  trachea,  such  as 
cancer  of  the  oesophagus,  lymphatic  glands,  thyroid  body,  etc.,  are  excluded 
from  consideration  under  the  present  head. 

FuECiUENCY  OF  OCCURRENCE. — Asidc  from  post-tracheotomic  granulation- 
tumors,  which  with  careless  tracheotomy  or  aixer-treatment  occur  oflen,  the 
disproportion  in  the  frequency  of  laryngeal  and  tracheal  morbid  growths  is 
even  greater  than  that  of  other  laryngeal  and  tracheal  affections.  I  have 
met  with  only  eight  instances  of  tracheal  morbid  growths,  strictly  so  called, 
ill  a  special  practice  during  more  than  twenty-five  years.  This  is  exclusive 
of  post-tracheot<3mic  vegetations  and  tumors  from  contiguity. 

Etiology. — Local  irritations  and  chronic  inflammatory  conditions  seem 
oflen,  if  not  always,  to  be  the  forerunners  of  tracheal  tumors,  but  the  real 
cause  of  the  latter  is  unknown.  Recently  it  has  been  suggested  (see  the 
article  on  Laryngeal  Tumors)  that  the  ever-present  bacilli  play  a  r6le  in 
the  production  of  morbid  growths  as  well  as  in  that  of  other  diseases.  As  it 
is  known  that  some  parasitical  organisms  on  plants  use  up  their  nidus  very 
slowly,  with  the  formation  of  peculiar  excrascences,  while  others  very  rapidly 
destroy  the  tissue  of  their  host,  it  would  be  easy  to  suppose  that  some  such 
difl^erence  in  the  micro-organism  causing  the  tumor  determines  its  benign  or 
malignant  character. 

Post-tracheotomic  vegetations  may  arise  from  the  irritating  pressure  of  a 
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tracheotomy-tube,  especially  from  the  use  of  a  fenestrated  tube  or  a  tube 
ill  fitted  to  the  patient.  Some  observers  are  of  opinion  that  euch  tumors 
existed  before  the  performance  of  the  operation,  and»  indeed,  led  to  it^  even 
though  the  supposed  reason  may  Imvc  been  larjmgeal  or  some  other  tracheal 
disease.  While  it  cannot  be  denied  that  sucli  may  have  been  the  case  some- 
times, there  is  no  doubt  that  in  other  instances — and  not  only  in  those  in 
which  the  vegetations  "  always  grow  from  the  cicatrix  "  (Petel) — they  are 
truly  caused  by  the  operation,  or  by  the  wearing  of  the  tube,  especially  if  it 
be  in  any  way  unsuitable  as  to  size,  form,  etc. 

iSYMPTOMATOLOtJY. — Tlic  symptoinfl  of  tracheal  tumors  are  local  irritation; 
tickling  or  other  morbid  sensation,  sometimes  inducing  and  sometimes  not 
inducing  cough  ;  and  encroachment  upon  the  breathing-space — dvspna^a — 
denending  on  their  precise  seat,  size,  and  rapidity  oi'  growth.  It  is  usually 
dimcult  S>r  the  patient  to  specify  the  beginning  of  his  trouble,  because,  on 
account  of  the  large  size  of  the  windpipe,  dy^pna^a  generaliy  comes  on  very 
gradually.  An  accidental  catarrhal  condition  of  the  trncheal  nmcous  mem- 
brane from  a  cold  usually  first  arrests  the  patient^s  attention.  The  very  great 
diminution  of  the  calibre  of  the  tube  that  the  patient  can  bear  when  the 
tumor  enlarges  slowly  is  sometimes  flstonisliing.  Unless  the  tumor  is  T>edun- 
culated  (so  that  expiratory  efli>rts  can  throw  it  up  into  the  larynx),  which  is 
generally  not  the  case,  expiration  aud  in!^pirntiun  are  equally  ufiectcd,  both 
becoming  gnulually  more  and  more  labored  antl  nuisy.  Sometimes  the  act 
of  swallgwnig  large  morals  brings  on  an  increased  dyspna-a;  sometlnies  res- 
piration is  accomptinird  by  a  sort  of  valvular  sound.  Cough  is  fre<iuently, 
out  not  always,  prcisenL,  and  depends,  together  with  expectoration,  ui>on  either 
coincidental  catarrhal  condition  or  irritation  from  the  tumor:  in  the  latter 
case  it  is  essential,  dry,  tin<l  perf^is^tent,  and  may  vary  with  the  position  of  the 
patient.  Sputum  may  he  bloody  and  even  contain  siireds  of  the  tumor,  as 
m  similar  ca.ses  of  laryngeal  growth*  With  incrcnse  of  the  tumor  the  voice 
becomes  weak  and  sutlei*9  in  extent  of  range,  as  in  c)ther  cases  of  tracheal 
stenosis;  the  sanie  is  true  of  the  diminished  rising  and  falling  of  the  larynx. 
The  course  and  duration  of  the  disease  vary  considerably  with  its  nature.  I 
have  obsen'od  a  tracheal  fibroma  to  remain  stationary  for  eight  years,  when 
the  patient  died  from  other  causes  and  the  diagnosis  was  confirmed  post- 
mortem; and,  on  the  other  hand,  a  cancer  to  grow  so  rapidly  that  the  piitient 
died  from  suilbcation  withui  five  months  of  its  first  cauffing  the  slightest  symp- 
tom* If  not  relieved,  suflbcatory  paroxysms,  with  or  without  conseciuoiit  bron- 
chitis and  pneumonia,  lead  to  a  fatal  termination. 

Patholckjv. — As  in  the  larynx,  so  in  the  trachea,  the  pathological  charac- 
ter of  neoplasmnta  is  generally  thnl  of  papilloma.  Of  my  eight  cases,  all 
observed  during  life,  four  were  papillomatous  (two  examined  microscopically 
after  successful  extirpation,  one  post-mortem,  and  one  in  situ  miicroscopically 
only),  one  was  a  fibroma,  microscopically  examined,  one  an  Ohteo-chomlromn, 
one  a  sarcoma,  and  one  a  carcinoma,  the  three  last  having  been  examined 
post-mortem. 

Of  non-malignant  tracheal  tumore  obser\^ed  by  others,  the  large  majority 
were  paj>illoniatn  ;  next  in  number,  come  fibronmta.  A&kh  from  these  two 
kinds  of  trachc>al  tumor,  the  cases  recorded  in  literature  arc  the  following: 
Rokitansky  more  than  thirty  years  ago  described  tracheal  enchomlromata 
found  after  death;  and  Cohen  discovered  in  the  corpse  of  a  phthisicnl 
patient  a  number  of  small  enchondronuita  on  the  central  portions  of  the 
tracheal  cartilages.  Steudener*  Demme,  Wilks,  Chiara,  and  Eppinger  have 
observed,  post-mortem,  tracheal  osteomata.  Gtbhs  has  described  a  tracheal 
c\^tic  tumor*  seen  with  the  lar^mgoscope;  Miiller,  under  the  guidance  of 
Cerhardt,  a  myxo-atienoma  observed  tracheoseopicaliy  and  carefully  studied 
^  Cohen  questlotis  whether  this  was  a  cysi  or  an  abscess,     li  buret  spontimeoufilv. 
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during  life  and  after  death;  and  Epplnger  has  recorded  a  case  of  post- mortem 
tracheal  adenomata  and  c}'8t9,  Simon  having  pre\noiisIy  found  tliree  similar 
tumors  on  di^scctiiif;  a  newborn  tigress.  XHrchow  s^pcaks  of  the  occurrence 
of  retro- tracheal  retention-cysts^  and  Gruber  has  observed  several ;  hut  there 
can  be  no  doubt  that  at  least  some  of  the  tumors  thus  described  are  nothing 
but  circumscribe* I  dilatations  of  the  tracheal  mucoii.s  membnine — practically^ 
^dilated  mucous  glands.  As  to  malignant  tumors,  in  addition  to  niv  two  cast-s 
"ch  rotter  has  reported  two  cases  of  sarcoma,  and  Labus  one  of  fibro-stir- 
t»oma,  while  Rokitansky,  Klebs,  Koch,  Schrotter,  Langhaus,  and  Mackenzie 
have  described  cases  of  carcijioma, 

Ca^es  of  cancer  of  the  resophiitrtis,  which  involve  the  trachea- — excluded, 
as  before  stated,  from  present  coik^ifleration — are,  comparatively  spenking,  by 
no  means  rare,  and  arc  apt  to  establish  a  fistulous  eommumcation  between  the 
two  tubes. 

DlAGXOsrs. — The  symptoms  mentioned  are  those  common  to  nearlv  all 
ra,ic9  of  tracheal  stenosis,  and  will  be  referred  to  again  under  that  licad. 
Tracheoscopy  alone  makes  tlie  diagnosis  certain ;  unless  when  the  seat  of  the 
'isease  is  ajjcertninahle  without,  its  nature  is  shown  by  the  expectoration  of 
portions  of  tlie  tumon  The  first  case  of  tracheal  tumor  ever  diagnosed  dur- 
ing the  patienfs  life  was  observed  by  means  of  the  mirror  by  Tuerck  in  1861 ; 
but  it  is  very  difficult  in  the  mirror  to  estimate  distances  as  to  depth,  and 
uuleas  the  number  of  traelieal  rings  above  a  tumor  can  distinctly  be  counted, 

growth  in  the  lower  cavity  of  the  larynx  may  readily  be  mistaken  for  one 

the  trachea,  and  vice  versil.  Cathcterism  of  the  trachea  sIidws  the  distance 
it  which  the  tumor  is  situated,  sometimes  very  accurately,  but  it  is  dangerous 
nlcss  performed  under  the  guidance  of  the  mirror,  and  even  then  requii\?s 
great  care.  The  introduction  without  the  mirror  of  a  probe  or  sound  for  the 
same  purpose  is  still  more  dangerous  and  unjustifiable,  while  with  tlie  mirror 
It  is  perfectly  safe  in  proper  hands.  Localized  protru.sion  of  the  mucous 
membrane  into  the  interior  is  the  condition  which  most  simulates  tracheal 
tumor*    (Compare  Fig.  32.) 

The  patliofugieal  nature  of  a  tracheal  tumor  can  sometimes  be  deter- 
mined in  situ  with  more  or  less  probability.  Without  microBcopical  exam- 
iination  it  is  not  always  possible  to  say 
llrhether  a  growth  is  l>enign  or  malignant 
tinl^  the  mass  has  advanced  to  ulcera- 
tion, and  then  specific  diseiii^e  rau^'t  be 
cxrluded  by  the  liistory  and  concomitant 
symptoms.  Papillomata  have  a  peculi- 
ftriy  uneven  surface:  fibromata  are  nsii- 
ally  more  smooth.  With  equally  good 
illumination,  tumors  of  the  tracfu'a  re- 
nomble  tumors  of  the  larjmx,  and  may 
be  similarly  differentiated.  The  former 
are  almost  always  non-peduncuhited,  or  at  least  none  of  those  hitherto 
observe*!  have  had  a  long  pedicle.  Their  seat  is  generally  the  posterior 
\ral1»  or  the  cicatrix  of  the  anterior  wall  afler  tracheotomy.  In  Fig.  31  is 
eeen  the  tracheoscopic  appearance  of  one  of  my  cases  of  tracheal  papilloma. 

Prognosis. — The  prognosis  is  always  unfavorable  in  oialignant  eases,  and 
also  in  non-malignant  when  the  tumor  grows  rapidly  or  has  already  attained 
n  large  size.  The  introduction  of  the  laryngoscope  has  bettered  t!ie  prognosis, 
inasmuch  as  in  many  cases  early  recognition  enabh^s  us,  by  performing  tra- 
cheotomy, to  prevent  sudden  death  from  suffocation,  and  also  because  l>y 
the  aid  of  the  mirror  removal  has  been  accomplij^hed  through  the  natural 
piuisages. 

Treatment. — Removal  of  a  tracheal  tumor  through  the  natural  passages 
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by  means  of  either  cutting  or  cautery  instruments  requires  so  much  special 
ability  on  the  part  of  the  operator  that  it  need  not  be  described  in  detail  in  a 
work  designed  for  general  medical  practitioners.  When  the  tumor  is  situated 
above  a  point  at  which  tracheotomy  can  be  judiciously  performed,  no  physi- 
cian worthy  of  the  name  should  hesitate  to  lay  open  the  trachea  in  any  case 
in  which  sufTocation  is  impending.  Removal  of  the  tumor  by  surgical  opera- 
tion after  oi)ening  the  wmdpipe  may  be  attempted  or  not  according  to  cir- 
cumstances, but  in  all  cases  palliative  measures  by  sedative  inhalation  and 
othenvise  may  be  resorted  to,  and  the  patient's  general  health,  especially  in 
malignant  cases,  must  be  kept  up  as  much  and  as  long  as  possible. 


STENOSIS. 

Definition  and  Proximate  Etiolooy. — Stenosis  is  narrowing  or  more 
or  less  occlusion  of  the  windpipe.  It  is  either  stricture  or  constriction  from 
within,  or  compression  from  without,  or  both  combined.  Constriction  within 
the  trachea  is  due  to  swelling  or  thickening  or  cicatricial  displacement  of  the 
mucous  membrane  or  other  tissue,  inversion  of  its  walls,  or  morbid  growth  or 
foreign  bodj  in  its  interior.  Compression  from  without  is  due  to  goitre 
(which  has  m  some  cases  prevented  viability)  or  other  disease  of  the  thyroid 
body ;  aneurism  ;  abscess ;  enlarged  bronchial  glands  or  cervical  lymphatics ; 
disease  of  the  sternum,  clavicle,  or  vertebrae;  mediastinal  tumor;  cystic, 
emphysematous,  or  other  tumor  of  neighboring  tissue;  or  foreign  body. 
According  to  Rose's  observations  of  goitre,*  compression  of  the  trachea  leads 
to  fatty  degeneration  of  the  cartilages  and  their  subsequent  softening  and 
absorption  ;  after  which,  the  windpipe  having  become  membranous  through- 
out and  no  longer  patulous,  death  can  easily — in  some  positions  or  flexion  of 
the  body,  etc. — take  place. 

In  acute  tracheitis,  though  there  is  swelling  of  the  mucous  membrane,  the 
large  size  of  the  tube  usually  obviates  stenotic  symptoms,  while  chronic  trache- 
itis does  occasionally  lead  to  sufficient  contraction  to  interfere  with  respira- 
tion ;  but  generally  stenosis  is  the  result  of  syphilis,  and  frequently  follows 
ulceration  and  cicatrization.  In  a  case  recorded  in  the  Bulletin  des  Sciences 
wcdicales  for  January,  1829,  the  lumen  of  the  trachea  was  reduced  to  two 
lines. 

Symptoms  and  Diagnosis. — The  main  g^nnptom  is  the  peculiar,  gmdually 
increasing  dyspnoea ;  once  observed,  it  is  recognized  without  much  difficulty. 

There  may  al?o  be  mucous  r&les;  cough 
Fio.  32.  rough  and  sibilant;  attempts  at  clearing 

the  throat  without  expectoration,  or  occa- 
sionally with  some  expectoration,  which  is 
at  first  light-colored,  then  streaked  with 
blood,  and  at  last  purulent,  but  never  abun- 
dant (unless  accidentally  complicated  by 
catarrh),  and  always  difficult  to  eject ;  per- 
hap  occasional  pain,  but  constant  disagree- 
able sensation  (tightness)  in  the  trachea  just 
Involution  of  Trachea,  due  to  anenriam.     above  the  sternum.     Tracheoscopy  settles 

•  the  diagnosis.  The  tracheal  rings  are  seen 
either  as  diminished  circles  or  arcs — sometimes  concentrically  placed,  some- 
times in  two  different  directions,  as  shown  in  a  case  of  tracheal  steno-sis  from 

*  Der  Kropflod  und  die  JRadicalcur  der  Kropfe^  Berlin,  1878. 
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compiession  causing  protrusion  of  the  mucous  membrane  into  the  interior, 
represented  in  Fig.  32,  or  else  constricting  bands  are  visible. 

As  to  the  dyspnoea,  both  inspiration  and  expiration  are  affected — frequently, 
however,  the  former  more  than  the  latter,  as  is  shown  by  pneuraatometry.  The 
head  is  thrown  forward  and  the  chin  up ;  the  larynx  moves  up  and  down  less 
ener^tically  than  in  health  (while  the  respiratory  movements  of  the  larynx 
are  abnormally  increased  in  laryngeal  dyspnoea) ;  the  thorax  is  less  expanded 
than  normally,  especially  its  upper  portions. 

As  to  catheterization  and  probing,  see  the  remarks  under  the  head  of 
Morbid  Growths. 

Pathology. — The  pathological  changes  in  cases  of  stenosis  vary  with  its 
eause.  In  the  great  majority  of  cases  of  stricture  from  within,  syphilis — 
antecedent  ulceration  followed  by  cicatrization — has  produced  the  stenosis ; 
in  compression  thyroid  disease,  and  next  often  aneunsm,  is  the  cause.  The 
stenosis  is  most  frequently  situated  in  the  lower,  next  in  the  upper,  and  least 
in  the  middle,  portion ;  more  often  than  the  latter  alone  the  whole  tube  is 
affected. 

Prognosis. — ^This  is  rather  favorable  with  timely  and  proper  treatment 
unless  a  continuing  active  cause  be  irremovable;  without  treatment,  how- 
ever, the  cases  almost  invariably  terminate  fatally  from  pneumonia,  tra- 
cheal spasm,  apnoea  as  before  explained,  etc. 

Treatment. — When  the  symptoms  are  urgent  and  the  stenosis  is  not  too 
low  down,  tracheotomy  must  be  performed.  Sometimes  a  very  long  and  flex- 
ible tube  may  be  introduced  with  success  in  case  of  very  low  stenosis,  but 
more  often  tracheotomy  is  disappointing  on  account  of  the  stenosis  extend- 
ing too  low  down  even  when  its  beginning  is  higher  up. 

Stricture,  especially  when  the  symptoms  are  not  very  urgent,  may  be 
relieved  by  dilatation  through  the  natural  passages,  with,  or  if  possible  with- 
out, previous  tracheotomy.  The  cure  of  compression  implies  removal  of  the 
compressing  tumor  or  disease.  Soothing  inhalations,  such  as  of  hops,  ben- 
zoin, etc.,  diminish  irritation  and  give  temporary  relief. 


DILATATION  (HERNIA,  FISTULE). 

Dilatation  of  the  trachea  is  either  confined  to  the  tube  (when  the 
fjnonym  tracheaectasy  is  applied  to  it)  or  is  diverticular.  In  the  former  case 
it  may  involve  only  a  part  or  else  the  whole  extent  of  the  windpipe.  AVTien- 
ever  free  respiration,  especially  expiration,  is  chronically  ijupeded,  some  por- 
tion of  the  air-tract  below  the  obstruction  is  apt  t^  become  dilated ;  thus,  a 
bottle-shaped  dilatation  is  sometimes  found  immediately  below  an  annular 
contraction.  On  the  other  hand,  tracheaectasy  may  extend  upward  from 
bronchiectasy.  It  has  been  observed  post-mortem  to  a  slight  extent  in  public 
criers,  trumpeters,  etc.,  and  in  old  coughers  from  laryngeal  disease,  chronic 
bronchitis,  pulmonary  eraph}"8ema,  etc.,  but  witliout  giving  rise  to  distinct 
symptoms  during  life. 

Diverticular  dilatation  forms  an  air-containing  tumor  which  either  looks 
into  the  oesophagus  or  is  discernible  on  the  outside  of  the  neck.  Though 
rarely  met  with,  it  ought  to  be  thought  of  in  all  appropriate  cases,  and  when 
pointing  externally  ought  always  to  be  recognized  by  the  careful  practitioner. 
It  is  eitlier  hernial,  glandular,  or  fis^tular — three  pathological  conditions  which 
have  hitherto  been  confounded.  On  account  of  the  construction  and  position 
of  the  trachea  there  can  be  but  little  protrusion  outward  without  previous 
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dilatation.  Unless  there  be  a  deficiency  of  the  cartilaginous  rings,  only  the 
posterior  wall,  which  is  always  unsupported,  and  to  a  slight  extent  also  the 
mtercartilaginous  membranous  portions,  are  liable  to  tracheal  hernia.  This 
is  properly  called  tracheocele ;  but  the  various  terms  aerial  goitre,  aerial  bron- 
chocele,  pneumatocele,  tracheal  air-cyst,  tracheal  retention-cyst,  internal 
tracheal  nstule,  subcutaneous  or  incomplete  fistule  of  the  trachea,  have  been 
indiscriminately  used  as  synonyms  of  tracheocele,  and  have  added  all  the 
more  to  the  confusion,  as  some  of  them  originated,  no  doubt,  as  correct  appel- 
lations of  the  particular  cases  to  which  they  were  applied.  Aside  from  the 
occasional  occurrence,  both  congenital  and  acquired,  of  tracheo-cutaneous 
fistule,  complete  and  incomplete,  and  the  still  more  rare  occurrence  of 
hernia  of  entire  portions  of  the  mucous  membrane,  the  cases  of  diverticular 
dilatation  of  the  trachea — or  saccular  tracheaectasy,  as  it  may  be  called — are 
glandular,  as  found  by  Rokitansky  more  than  fifty  years  ago.  Virchow 
seems  to  regard  all  such  glandular  dilatations  as  retention-cysts  (see  Morbid 
Growths),  but  although  retro-tracheal  retention-cysts  doubtless  do  occur 
(Gruber  has  reported  two  unquestionable  instances),  and  although  the  tumors 
now  under  consideration  do  in  fact  sometimes  contain  a  little  mucus  in  addi- 
tion to  air,  thev  do  not  constitute  cysts  or  adenomatous  new  growths,  but  are 
simply  distended  portions  of  the  tracheal  mucous  membrane,  respiratory 
gland[s,  whether  the  dilatation  be  caused,  as  Rokitansky  thought,  by  traction 
(Zerrung)  and  hypertrophy  of  the  mucous  glands,  or,  as  Eppinger  suggests — 
and  which  is  more  likely — mainly  by  increased  intra-traclieal  air-pressure. 
There  must,  however,  I  think,  coexist  some  deficiency  or  weakness  of  the  car- 
tilaginous or  other  tissue,  either  congenital  or  acquired. 

When  the  dilatation  is  retro-tracheal  only,  the  symptoms  are  very  obscure, 
and  diagnosis  during  life  is  at  best  uncertain.  In  one  such  case  under  my 
care,  confirmed  (death  having  occurred  from  another  cause)  by  post-mortem 
examination,  there  was  some  dysphagia  and  slight  alteration  of  the  voice. 
In  all  other  cases  the  characteristic  and  unmistakable  sign  of  the  disease  is 
the  peculiar  intermittent,  or,  at  all  events  variable,  aerial  cervical  tumor.  It 
increases  and  diminishes  with  forcible  expiration  and  inspiration,  and  attains 
its  largest  size  during  violent  coughing,  hawking,  blowing  of  the  nose,  or  other 
expiratory  eflbrt.  Occasionally  the  voice  is  considerably  affected.  The  tumor, 
especially  by  the  manner  in  which  it  can  be  made  to  temporarily  disappear 
and  reappear,  can  usually  be  easily  differentiated  from  subcutaneous  emphy- 
sema and  goitre,  the  only  two  conditions  with  which  it  might  be  confounded. 
In  the  fistular  variety  the  opening  into  the  trachea  can  sometimes  be  seen 
by  means  of  tracheoscopy. 

Aside  from  the  deformity  which  the  tumor  may  cause,  it  sometimes  induces 
laryngeal  spasm  and  dyspnoea ;  otherwise  it  is  of  no  gravity. 

As  to  TREATMENT,  methodical  and  continued  compression  by  applications 
of  astringent  collodion  or  by  mechanical  means  is  the  only  palliative  meas- 
ure applicable ;  when  suflfocatory  attacks  call  for  it,  tracheotomy  must  be 
performed. 


TRACHEOTOMY. 

By  GEORGE  M.  LEFFERTS,  A.  M.,  M.  D. 


The  operation  of  tracheotomy,  or  the  artificial  opening  of  the  air-passage — 
using  the  term  in  its  modem  acceptation  as  includmg  all  of  the  five  incisions 
that  are  both  anatomically  and  surgically  possible,  either  singly  or  in  com- 
bination, between  the  lower  border  of  the  thyroid  cartilage  and  the  upper 
edge  of  the  sternum  (incisura  jugularis  stemi),  and  reserving  the  term  laryn- 
^toray  to  denote  the  division  of  the  thyroid  cartilage  done — fulfils  two 
important  and  usually  urgent  indications:  First,  in  allowing  the  respiratory 
current  free  access  to  the  lungs  in  cases  where  the  laryngeal  obstruction  is 
of  such  a  sudden  or  of  so  progressive  a  character  as  to  either  immediately  or 
remotely  threaten  the  life  of  the  patient ;  and,  secondly,  in  aflTording  a  ready 
means  of  direct  access  to  those  portions  of  the  air-tract  which  lie  below  the 
level  of  the  glottis,  and  thus  permit  not  only  of  the  direct  extraction  of  such 
foreign  bodies  as  may  accidentally  have  found  their  way  within  the  air- 
passage,  but  of  neoplasms  here  located  and  of  occluding  diphtheritic  mem- 
branes. Catheterization  and  aspiration  of  the  trachea  are  likewise  both  ren- 
dered not  only  possible,  but  easy  of  execution.  Both  general  indications  men- 
tioned often  coexist,  and  are  met  by  the  operation  in  a  large  class  of  cases ; 
the  fi r9t  alone  plays  its  important  life-saving  r6le  in  many. 

The  disease  or  accident  which  renders  the  operation  necessary  varies  greatly, 
and  upon  this  variation  depends  not  only  the  surgeon's  decision  as  to  the 
precise  time  at  which  the  opening  into  the  air-tube  must  be  made,  but  also 
the  precise  point  at  which  the  operation  should  be  performed.  These  general 
questions  I  treat  of  in  detail.  The  special  indications  may  conveniently,  but 
somewhat  arbitrarily,  be  arranged  as  follows,  in  groups,  which  I  have  attempted 
to  make  complete,  although  some  of  the  conditions,  being  purely  surgical,  do 
not  strictly  come  within  the  compass  of  this  essay  : 

A.  Acute  inflammatory  diseases  of  the  larynx  and  trachea: 

1.  Acute  oedema  of  the  larynx. 

2.  Erysipelatous  and  exanthematous  lar}Tigitis. 

3.  Acute  perichondritis,  with  abscess. 

4.  Diphtheritic  croup. 

B.  Chronic  affections  of  the  larynx  and  trachea: 

1.  Syphilitic  laryngitis. 

2.  Phthisical  laryngitis. 

3.  Chorditis  vocalis  inferior  hypertrophica, 

4.  Carcinoma  of  the  larynx  or  trachea. 

5.  Non-malignant  growths  of  the  larynx  or  tracliea. 

6.  Tumors  overlying  the  superior  aoerture  of  the  larynx. 

7.  External  compression  of  the  trachea  by  tumoi-s  of  the  neck  or  chest. 

8.  Strictures  of  the  larynx  or  trachea, 

C.  Neurotic  diseases: 

1.  Paralysis  of  the  abductors  of  the  vocal  cords. 

2.  Spasm  of  the  adductors  of  the  vocal  cords. 
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D.  Traumatic  conditions : 

1.  Foreign  bodies  in  the  larynx  or  trachea. 

2.  Impaction  of  foreign  bodies  in  the  pharynx  or  oesophagus. 

3.  Fracture  of  the  larynx.     Rupture  of  the  trachea. 

4.  Scalds  and  bums  of  the  larynx. 

5.  Incised  and  gunshot  wounds  of  the  throat. 

6.  Poisonous  bites  inflicted  by  certain  insects  about  the  mouth  or  neck. 

7.  Sufibcation  from  the  passage  of  blood,  fluids,  etc.  into  the  air- 

passages  (tracheotomy,  with  aspiration  of  the  windpipe  and  arti- 
ficial respiration). 

8.  Suflbcation  from  the  acute  collection  of  either  mucus  or  serum  in 

the  bronchia  (ditto). 

9.  Suflbcation  from  the  inhalation  or  development  of  poisonous  gases 

(tracheotomy,  with  artificial  respiration). 

Finally,  although  it  pertains  alone  to  the  province  of  the  surgeon,  I  may 
allude  to  the  temporary  tracheotomy  and  "  tamponing  of  the  trachea  "  which 
has  been  recommended — and  certainly  found  efficient — in  preventing  the 
entrance  of  blood  to  a  dangerous  degree  into  the  lower  trachea  and  lungs 
during  the  performance  of  certain  operations  in  the  neighborhood  of  or  upon 
the  air-passages,  such  as  resection  of  the  upper  jaw,  the  extirpation  of  large 
nasal  and  naso-pharyngeal  polypi,  removal  of  the  tongue,  subhyoidean  phar- 
yngotomy,  laryngotomy,  and  extirpation  of  the  larynx.^ 

All-important  as  a  preliminary  to  the  operation  itself  is  a  thorough  know- 
ledge of  the  surgical  anatomy  of  the  region  upon  which  it  is  proposed  to 
operate ;  and  this  not  alone  in  the  adult,  but  especially  in  the  child,  where 
essential  diflTerences  often  exist.  Possible  anomalies  also  are  not  to  be  for- 
gotten.' The  assurance  of  the  surgeon  depends  upon  this  knowledge :  mere 
manual  skill  will  not  compensate  for  its  want ;  the  success,  both  immediate  and 
remote,  of  the  operation  is  in  great  measure  the  reward  of  its  possession. 

It  will  be  remembered  that  the  trachea  commences  at  the  mferior  border 
of  the  cricoid  cartilage,  directly  opposite  to  the  lower  edge  of  the  fifth  cervical 
vertebra,  and  reaches  thence  downward,  in  the  median  line  of  the  neck,  until 
it  bifurcates  opposite  to  the  third  dorsal  vertebra.  In  its  upper  part  it  is 
nearly  subcutaneous,  and  is  surmounted  by  the  prominent  ring  of  the  cricoid 
cartilage  (easily  identified,  even  in  the  young  child),  above  which,  in  turn, 
lies  a  Slight  depression  (the  crico-thyroid  space)  between  the  cricoid  and  thy- 
roid cartilages.  As  the  trachea  descends  in  the  neck  it  recedes  gradually, 
lying  at  the  epistemal  notch  about  one  and  three-eighths  of  an  inch  from  the 
surface.  Throughout  the  whole  of  this  course  it  is  in  relation  with  important 
structures.  In  its  cervical  portion  it  is  covered  by  the  stemo-hyoid  and 
stemo-thyroid  muscles,  and  m  the  median  space,  which  is  usually  distinct 
between  them,  by  layers  of  the  deep  cervical  fascia.  It  is  also  crossed  by  the 
isthmus  of  the  thyroid  gland,  which  lies  between  the  second  and  fourth 
tracheal  rings ;  by  the  arteria-thyroidea  iraa,  when  present,  and  below  by  the 
plexus  formed  of  inferior  thyroid  veins  with  their  tributary  and  communi- 
cating branches.  In  the  latter  region,  but  more  superficially,  are  some  coih- 
municating  branches  between  the  anterior  jugular  veins.  The  innominate 
and  left  carotid  arteries  are  also  anterior  to  it  in  the  epistemal  notch  as  they 
diverge  from  their  origin.  Laterally,  the  trachea  is  in  relation  with  the  com- 
mon carotid  artery,  the  lateral  lobes  of  the  thyroid  body,  the  inferior  thyroid 
veins,  and  the  recurrent  laryngeal  nerves.  The  thoracic  portion  of  the  trachea 
is  covered  by  the  manubrium  stemi,  with  the  origins  of  the  stemo-hyoid  and 

'  For  the  details  of  this  procedure  consult  SchuIIer,  Die  TraeheoUmie,  etc,  Stuttgart, 
1880. 

*  See  Pilcher,  "  The  Anatomy  of  the  Anterior  Median  Region  of  the  Neck,"  Ann,  of 
Anat.  and  Suryery,  Brooklyn,  April,  1881. 
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«terno-thyroid  muscles,  by  the  left  innommate  vein,  and  by  the  commencie- 
ment  of  the  ianonjiimte  and  left  airotid  arteries.  Still  lower,  the  transverse 
jMirtion  of  the  arch  of  the  aorta  crosses,  and  the  deep  cardiac  plexus  of 
nerves  lies  in  front  of  it.  Posteriorly,  throughout  ita  length,  it  rests  upon 
the  oesophagus. 

In  performing,  tlien,  either  the  superior  or  inferior  operation  of  trachecit- 
OtDV,  afttir  cutting  through  the  skin  and  superficial  cervical  fascia — which  is 
naliy  looee  areolar  tissue  containing  fat — the  Buperhcial  layer  of  the  deci) 
eervical  fascia  is  reached,  and  immediately  below  it  more  or  less  adijM»se 
tiitt>ue  and  the  two  anterior  jugular  veins  lying  in  an  inferior  tracheoton»y 
to  either  side  of  the  wound,  wTiich  is  always  made  in  the  median  line.  As 
ft  matter  of  fact,  these  various  layers  are  rarely  dumonfi^irable,  and  the 
surgeon  proceeds  irrespective  of  them  until  he  reaches  this  point  in  his 
operation — viz.  the  muscles  which  overlie  the  trache^L  These  may  overlap 
in  the  median  line,  and  have  to  be  retnicted  after  having  been  separated ; 
or,  again,  a  thin  line  of  cjonnective  tissue  marks  a  slight  interval  between 
their  inner  etiges,  and  is  rexidily  seen  imd  dissected  through  if  the  operator 
has  kept  his  incision  vertical  and  strictly  in  the  median  line  of  the  neck 
— a  matter  so  important  to  the  success  of  his  operation  that  I  do  not 
hesitate  to  again  allude  to  it  Tlie  muscles  separated  and  gently  retracted, 
together  witla  the  overlying  tissues,  toward  the  sides  of  the  wound,  the 
upper  ed^je  of  the  isthmus  of  the  tliyruid  gland  overlying  the  second  and 
thinl.  perhaps  fourth,  rin;^  of  the  trachea,  is  always  seen  in  a  superior 
irncheototny — \\a  lower  e<tge  very  frequently  in  the  inferior  operation. 
The  isthmus  is  adherent  to  the  trachea  ami  to  the  larynx  through  the 
deep  layer  of  the  deep  cervical  fascia,  hut  is  capable  of  (jeing  slightly  dia- 
placTed  or  pu^ihed  upward  or  downward  as  the  caise  may  be,  and  thus  kept 
irom  obscuring  the  operative  field.  This  being  done,  the  deep  layer  of  the 
deep  cervical  fascia  is  seen  covering  and  strongly  adherent  to  the  tracheal 
wall  together  with  the  thyroid  veins.  A  few  touches  of  the  knife,  careluUy 
avoitling  the  blood- vessels,  serve  to  clear  it  away,  and  the  tracheal  rings  are 
dearly  exposed. 

In  carrying  out  this  dissection,  which  has  been  described  as  occurring  in 
an  ordinary  and  uncompbcated  adult  case,  several  matters  must  be  borne 
in  mind ;  and  especially  is  this  true  if  the  operation  concerns  infants.  In 
them,  for  instance,  the  thymus  gland  ri^s  half  an  inch  above  the  level  of 
the  slJirnnm,  and  is  frecjuently  to  be  found  as  late  as  the  sixth  or  seventh 
rear.  In  both  adults  and  children  the  innominate  artery  occ^ij^ionally  com€*a 
mto  view  in  an  inferior  tracheotomy,  oblii|Uely  crossing  the  lower  portion  of 
the  right  half  of  the  tnichea.  It  is  relatively  higher  in  the  child  than  in  the 
adult.  The  left  innooiinate  vein  is  also  often  observed  wfien  the  tracheji  is 
o[>ened  low  down. 

Certain  abnormalities  of  the  blood-ve^els  have  been  alluded  to  above.  The 
commonest  consists  in  the  existence  of  a  thyroidea  ima  arterv,  which  when 
present  usually  arises  from  the  innominate  trunk,  but  sometimes  from  the 
right  ci^mmoQ  carotid  or  the  aorta:  it  puj^tses  t^  the  thyroid  body  directly  in 
the  median  line  of  the  neck  and  close  to  the  trachea ;  again,  the  place  of  the 
anterior  jugular  veins  may  be  taken  by  a  single  central  vessel,  almost  sure  to 
be  wounded  durin<|  the  operation  if  it  exist  (Mackenzie). 

In  performing  tne  operation  through  the  thyro-cricoid  membrane  (thyro- 
criootomy)  or  through  the  cricoid  cartihige  alone  (cricotomy),  the  same  tis- 
sues are  met  with,  and  the  same  dissection  is  nece^i^ary  In  the  earlier  sUige 
of  the  operation,  as  have  been  described  in  the  oi^eratimi  of  jjupcnor  or  infe- 
rior tracnentomy;  but  the  parts  are  more  superficial,  ad ipo^se  and  cellular 
tissue  leas  abundant,  blood-vessels  much  luss  numerous,  and  the  operation 
very  much  simpler.     The  thyroid  glaod  of  courije  doe«  not  come  into  view, 
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and  the  crico-thyroid  artery,  a  very  small  vessel,  needs  no  attention  in  the 
dissection. 

I  have  here  and  elsewhere  included  under  the  general  tenn  tracheotomy 
five  distinct  operations,  having  for  their  object  the  opening  of  the  air- 
'  passages,  which  are  surgically  possible  between  the  lower  border  of  the  thy- 
roid cartilage  and  the  upper  edge  of  the  sternum.  In  this  classification  I 
have  followed  that  of  Schiiller,  and  its  simplicity,  but  exactness,  and  the 
avoidance  of  the  old  confusion  of  different  terras  which  results  from  the  use 
of  one  intelligently  employed,  seem  to  me  to  commend  it.  These  ^ve  opem- 
tions  are — 1.  Thyro-cricotomy,  or  the  opening  made  through  the  crico-thyroid 
membrane  alone.  2.  Cricotomy,  or  the  division  of  the  cricoid  cartilage  alone, 
.'i.  Superior  tracheotomy,  the  incision  being  made  above  the  point  wliere  the 
isthmus  of  the  thyroid  gland  crosses  the  trachea  and  below  the  cricoid  carti- 
lage. 4.  Median  tracheotomy,  when,  the  isthmus  being  displaced  or  torn 
through,  the  trachea  is  opened  immediately  below  its  site.  And  5.  Inferior 
tracheotomy,  the  incision  being  made  below  the  point  of  crossing  of  the  isth- 
mus of  the  thyroid  gland,  and  at  varying  distances,  dej)endent  mainly  upon 
the  age  of  the  patient  and  size  of  the  parts,  above  the  sternal  notch. 

Rarely,  I  am  bound  to  admit,  is  the  field  of  all  of  these  operations  as 
distinctly  limited  in  practice  as  is  here  indicated,  and  one,  perhaps  two, 
are  rarely  selected.  Thyro-cricotomy  (old  term  laryngotomy)  is  often  indi- 
cated, and  cricotomy  and  median  tracheotomy  are  sometimes  pe;^ormed  jis 
here  described.  Superior  tracheotomy  is  commonly  a  combination  of  at  lea.'st 
two  of  the  methods — viz.  the  division  of  the  upper  rings  of  the  trachea  and 
the  cricoid  cartilage  as  well.  It  may  even,  probably  frequently  does,  trench 
also  U])()n  the  thyro-cricoid  membrane  (thyro-cricotomy)  and  upon  the  fiehi 
of  a  median  tracheotomy,  the  isthmus  being  pushed  downward  or  even  cut  or 
torn  thi'ough.  The  latter  operation  and  cricotomy  are,  I  believe,  rarely  if 
ever  done  from  choice.  Fuially,  inferior  tracheotomy  is  a  common  method. 
As  here  described,  it  meets  a  large  number  of  indications,  and,  despite  its 
superior  difficulties  over  the  higher  operations,  is  therefore  necessarily  often 
chosen;  not  infrequently,  however,  does  it  invade  the  median  region,  the 
isthmus  of  the  thyroid  being  pushed  upward. 

Which  of  these  operations  sliall  be  selected  in  a  given  case  depends  upon 
the  particular  conditions  which  render  it  necessary,  and  likewise,  to  some 
extent,  upon  the  age  of  the  j)atient.  Durham  summarizes  the  question  very 
fairly.  Thyro-cricotomy  (old  term  laryngotomy)  is  by  far  the  easiest  opera- 
tion to  perform,  and  its  execution  is  attended  by  least  risk ;  therefore  it  is  the 
operation  to  be  preferred  in  any  sudden  emergency  when  suffocation  threatens, 
and  especially  where  the  surgeon  is  alone  with  the  patient.  Generally,  it  is 
not  as  applicable  as  the  others,  especially  in  early  childhood,  on  account  of 
the  limited  dimensions  of  the  thyro-cricoid  space.  It  cannot  be  recommended 
in  cases  of  acute  or  extensive  diseases  or  injuries  of  the  larynx,  nor  is  it  likely 
to  be  of  much  service  if  a  foreign  body  is  in  the  trachea  or  bronchus.  On 
the  other  hand,  it  is  probably  the  best  operation  to  adopt  in  cases  in  which 
foreign  bodia<i  are  imf)acted  in  the  larynx,  in  cases  of  limited  chronic  disease 
or  contractions  of  the  sui)erior  lar}nigcal  parts — usually  the  result  of  syphi- 
litic ulceration — and  in  cases  in  which  respiration  is  impeded  by  intra-lar- 
yngeal  growths  which  cannot  be  removed  by  the  natural  passages. 

Cricotomy,  combined  with  superior  tnicheotomy  (old  term  laryngo-trache- 
otomy),  is  not  a  difficult  operation,  and  may  be  advantageously  practised, 
especially  in  children ;  in  the  adult  it  meets  many  indications.  Holmes 
recommends  it  the  more  urgently,  in  preference  to  an  inferior  tracheotomy, 
the  earlier  the  age  of  the  subject  may  be. 

Inferior  tnicheotomy  is  comparatively  difficult  to  perform,  and  during  its 
performance  dangers  may  have  to  be  encountered  greater  and  more  numerous 
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Uian  those  met  witli  in  either  of  the  other  operations.  This  Is  true  certain  1/ 
of  children.  As  regards  yuung  ciiildren,  Holmes  states  that  aller  the  age 
of  five  nr  tliereabouU*  the  surgeorj  can,  if  he  prefer  it,  open  the  trarbea  below 
the  isthmus  of  the  thyroid  glaud.  He  himself  dues  not  recommend  the 
operalion  hefure  puljerty.  In  the  case,  however,  of  a  foreii^Ti  hody  loo^e  in 
the  windpipe  of  a  eliild,  where  a  large  opening  is  required^  it  can  hfirdly  lie 
obtained  aI>ove  the  thyroitl  body  and  below  the  crico.d.  To  cut  thrnii^^h  the 
ifthraua  of  the  thyroid  (median  tracheotomy)  is,  in  early  life  at  h^ai?t,  a 
douhtftil  proceeding  when  it  is  of  lar^e  skp,  on  account  of  ita  viL«!cnhnity,  and 
the  inciijiou  must  be  made  below  it — in  other  words»  an  inferior  tnicheotomy. 

When  the  openitiou  of  tracheotomy  ghall  be  performed  \&  a  i|uesti(Uj  whieh 
the  experience  and  indivifbial  views  of  the  surgeon,  based  on  ex[ierience,  nm^^t 
decide  in  each  cjiae.  The  doubt  always  arbe;?  in  the  mind  of  the  inexperi- 
euced  operator  whether  the  symptoms  are  sufficiently  urgent  to  render  the 
o^*eratiou  necessary.  To  him  these  general  rulep  may  be  given  :  The  imme- 
diate indication  for  the  openition  is  to  be  looked  for  in  the  thorax.  It  is  the 
recession  of  tlie  lower  part  of  the  sterimni  and  contiguous  ribs  Hn<I  the 
relntction  of  tlie  interco.^tal  spaces  and  chivicidar  fossie  at  each  act  uf  inspi- 
ration. He  must  not  wait  until  lividity  of  the  Mps  and  Idueness  of  tlie  finger- 
nails prove  that  the  blood  is  bein*^  imperfectly  oxygenated  (ilackenzie)*  Let 
liim  reujeniber  also  that,  aside  from  the  immediate  and  imminent  danger  of 
Budden  suliocation,  a  remote  one  exists  and  incresLses  the  hjuger  he  postpones 
\m  openUiim  and  allows  the  struggle  for  air  to  continue — viz,  vascular  engorge- 
ment and  tiedcma  of  the  lungs,  especially  in  young  children;  the  production 
of  all  those  conditions  which  allow,  and  even  predii!^po.'?e,  the  lung  after  the 
0[H»ratiou  to  fall  an  easy  prey  to  the  infiamnuitory  processes. 

The  instruments  necessary  for  the  performance  ol'  the  openition  of  trache- 
otome are  few  and  simple,  and  are  such  ns  may  ordinnrily  be  found  in  any 
iniatf  operating-case.  A  scalpel,  a  probe  and  sharp-poiuted  bistoury,  dis?sect- 
ing  and  artery  forceps,  a  tenaculum,  a  grooved  director,  two  small  rctract(jrs, 
scissors,  and  a  dilator  for  the  tracheal  wound,  are  necessary.  To  these  may 
be  addc<l  the  needles  and  thread,  waxed  ligatures,  sponges,  and  tape.  The 
tracheal  tube  is  elsewhere  described-  A  faradic  battery,  good  suction  syr- 
inge, aud  a  large  flexible  catheter  may  render  good  and' timely  service  if  at 
liHnd. 

it  is  true  that  many  otlier  and  more  or  less  complicated  instniments  liave 
been  devi-^ed  tor  the  purpose  of  tacilituting  the  operation  ;  and  otlier  mithod.^, 
aflide  from  that  of  the  knife,  have  come  of  recent  years  into  vogTie;  but,  stiJI, 
simplest  means,  as  above  given,  have  in  the  experience  of  mo<t  ^^nrgeons  been 
proven  to  be  the  best.  This  statement,  undeniably  true  for  i\\\  surgicjil  niciLs- 
un^,  is  especially  so  for  the  operation  under  consideration,  which  is  often 
necc^iiiaril}'  undertaken  without  opportunity  for  elaborate  preparation  and 
nnrb.^r  the  most  adverse  and  inconvenient  circuuLstances.  The  more  fitmibur, 
therefore,  the  surgeon  is  with  his  iiLstrutnents,  the  better  and  more  certain  will 
be  his  work. 

Holding  this  view,  it  is  unnecessary  for  me  to  more  than  briefly  mention 
Buch  iustnimcntal  aicU  as  the  grooved  tenaculum  of  Chassaignac,  the  groove 
wrving  to  guide  the  operator's  knife  into  the  trachea  ;  the  sharp  dnuble  hooks 
of  Langenbeck,  whicn,  after  being  cauglit  in  the  tracheal  walls  to  either  side 
of  the  site  of  the  intended  incision,  are  sprung  npart  after  the  latter  is  made, 
thus  dilating  the  wound  and  rcnderinij  the  introduction  of  the  lube  easy;  the 
tracheotome  of  Thompson,  a  pair  of  curved  cutting  forceps,  the  hhules  of 
which  are  caused  to  open  by  a  screw  nftcr  they  liave  been  nlnnged  thruuLdi 
the  tracheal  walls;  that  of  Gnrin,  a  forceps  with  carved  blades — one,  the 
hmge!^l  and  sharpest -pointed,  being  made  to  penetrate  the  trachea,  tlie  instru- 
ment then  opened,  and  both  blades  cut  their  way  to  the  desired  extent  of 
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incision ;  finally,  the  tracheotome  of  Maisonneuve,  a  curved  dilating  hook 
with  cutting  inner  edges.  Its  point  is  entered  between  the  first  and  secoml 
rings  of  the  trachea  and  brought  out  again  between  tlie  fourth  and  fifth ;  the 
handle  is  then  carried  under  the  chin,  so  that  the  blades  are  made  to  cut 
through  the  trachea  and  the  skin  between  the  points  of  insertion  and  exit, 
after  which,  upon  pushing  a  spring,  the  two  halves  of  the  hook  separate,  and 
the  canula  is  introduced  between  them  (Thornton).  And  the  trachea-stretcher 
of  Marshall  Hall,  by  means  of  which  a  portion  of  the  trachea  is  cut  out  and 
the  opening  kept  patent. 

None  of  these  instruments  have  been  proven  to  possess  any  practical  worth  ; 
on  the  contrary,  their  use,  especially  that  of  the  latter  forms,  has  in  more 
than  one  instance  been  attended  with  disastrous  results. 

To  obviate  the  danger  of  serious  hemorrhage  during  the  performance  of 
tracheotomy,  both  the  galvano-cautery  knife  and  the  thermo-cautery  instru- 
ment of  Paquelin  have  been  recommended  within  the  past  few  years,  and  a 
number  of  operations  placed  upon  record.  The  procedure  is  the  same  which- 
ever means  be  used.  The  skin  and  soft  parts  overlying  the  trachea  are  usually 
alone  cut  through  by  means  of  the  cautery-knife,  the  cartilaginous  rings  of 
the  tube,  when  reached,  being  divided  with  the  ordinary  knife.  This  fact 
alone  speaks  against  the  thoroughness  attainable  by  means  of  these  methods ; 
but,  still  more  important,  neither  has  been  found  reliable  in  checking  hemor- 
rhage, and  in  several  instances  the  operator  has  been  obliged  in  haste  to  lay 
aside  his  cautery  apparatus  and  turn  to  the  ordinary  and  better-known  means 
to  complete  his  operation.  The  healing  of  the  tracheal  wound  made  by  the 
cautery  is  slow:  erysipelatous  inflammation  may  attack  the  wound  as  the 
result  of  the  burn,  and  extensive  sloughing  of  the  edges  is  not  unknown, 
while  the  resulting  cicatrix  is  large,  strong,  and  contractile,  and  has  caused, 
in  one  case  at  least,  a  stenosis  of  the  trachea.  In  the  face  of  these  facts  he 
must  indeed  be  an  enthusiastic  advocate  who  would  recommend  the  procedure. 
Mackenzie  justly  remarks  that  the  use  of  the  thermo-cautery  for  opening 
the  air-passage  merely  introduces  an  unnecessary  complication  into  the 
operation. 

The  choice  of  a  proper  tube,  one  suited  to  meet  the  special  indications  in  a 
given  case  and  specially  adapted  to  the  age  of  the  patient  and  the  calibre  and 
position  of  his  trachea,  is  no  unimportant  matter,  and  may  do  much  not  only 
to  facilitate  the  immediate  success  of  the  operation,  but  likewise  prevent  the 
occurrence  of  those  possible  unfortunate  results,  ulceration,  fatal  hemorrhage, 
abscess,  pneumonia,  and  pyxemia,  no  lack  of  which  are  recorded  in  our  Ht- 
erature. 

Although  the  number  and  variety  of  mechanical  devices  and  forms  of 
tracheal  tubes  that  have  from  time  to  time  been  devised  by  the  inventive 
ingenuity  of  operators  is  large,  the  choice  practically  centres  upon  one  of 
two  forms.  The  first,  and  the  one  most  commonly  used,  is  but  the  original 
canula  of  Trousseau,  modified  by  Roger,  in  that  the  tracheal  portion  of  the 
tube  is  detached  from  the  collar  or  neck-piece,  and  moves  freely  with  the 
movements  of  the  patient ;  and  by  Obr^,  by  the  important  device  of  an  inner 
tube  to  prevent  clogging  of  the  outer  or  original  tube  by  mucus.  Starting 
upon  this  essential  basis,  the  instrument-maker  has  perfected  the  instrument 
ot  to-day.  It  is  a  silver  tube,  double  throughout,  the  inner  tube  projecting 
at  the  lower  or  tracheal  end  beyond  the  outer — an  important  point,  as  it  pre- 
vents any  possible  permanent  occlusion  hy  mucus  or  blood-crusts,  membranes, 
and  the  like  at  this  point,  removal  of  the  inner  tube  at  once  clearing  the  eml 
of  the  outer  one.  Ihe  curve  of  both  tubes  should  correspond  to  the  arc  of  a 
quadrant,  and  the  outer  is  fastened  to  a  transverse  collar  or  shield  by  means 
of  two  small  projections  or  pins  upon  its  sides  which  lie  under  small  wire 
bridges  upon  the  shield  after  it  has  passed  through  an  opening  in  the  trans- 
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^^„  neck'Colltir  large  enough  to  permit  of  its  free  movement  during  the 
TC^piratory  movements  of  the  trachea,  as  well  as  during  the  forcible  action 
caused  by  cough.  The  ends  of  this  collar  or  shield  curve  slightly  backward 
to  correspond  with  the  curve  of  the  neck,  and  are  perforated  by,  pi-efenibly, 
large  oval  openings,  instead  of  the  usual  small,  inconvenient  slit,  through 
which  the  tapea  are  parsed  which  hold  the  tube  io  poaition  by  encircling  tLe 
neck-  To  tins  same  shieltl  m  fiustened,  by  means  of  a  small  turn-screw  or  a 
revolving  collar,  the  end  of  the  inner  tube,  which  is  thus  prevented  from 
l»cing  forced  out  of  the  outer  tube  by  eougliing  or  any  motion  of  the  patient. 
Upon  the  upper  or  convex  surface  of  tlie  outer  tube  a  small  ovoid  opening 
is  usually  made  for  the  purpose  of  permitting  the  expiratory  current  to  pass 
pward  (the  inner  tube  being  removed)  into  the  larynx  and  render  phonation 
lossible;  also,  the  free  opening  of  the  outer  tube  being  closed,  to  allow  of 
reepimtion  being  carried  on  through  the  larynx  and  natural  passages — often 
an  important  matter,  as  the  case  progresses  toward  recovery,  in  instances 
where  the  operation  of  tracheotomy  hits  been  performed  on  account  of  lar- 
yngeal obstruction,, 

A  set  of  these  tubes,  which  can  now  be  readily  lubtained,  should  consist  of 
four,  with  the  following  diameters:  No.  1,  one  centimeter;  No.  2,  nine  milli- 
meters; No.  3,  seven  millimeters;  No.  4,  five  millimeters:^  their  length  is  of 
course  in  relative  and  fixed  proportion  to  these  measurements.  A  tube 
should  always  be  selected  less  in  diameter  than  the  trachea  openitetl  upon : 
to  seek  to  introduce  one  of  the  same  calibre  is  not  only  unnecessary,  but  can- 
not fail  to  be  diingerous.  Tubes  constructed  upon  the  same  princij^c-s  as  that 
just  described  (Liier's)  are  made  of  hard  rubber  instead  of  silver  (L43iter) : 
their  lessened  cost  is  their  principal  recommendation ^  adiied  to  the  one  that 
they  are  more  easily  kept  clean  and  sweet  than  the  silver  tubes.  The  fact 
tliat  they  a.re  neoessarily  made  much  heavier  and  thicker  than  the  latter  is  a 
disadvantage,  the  lumen  of  a  hard-rubber  tube  being  smaller  than  that  of  a 
silver  tube  of  corresponding  external  diameter.  The  objection  urged  against 
ihem,  of  their  great  danger  of  breakage,  I  have  not  found  borne  out  by  expe- 
rience. Tracheal  tulies  are  also  constructed  of  platinum,  and  recommeiid 
themselves  on  the  score  of  lightneas- 

The  main  objection  to  any  of  the  forms  of  tube  just  described  exists  in  the 
nature  and  shape  of  their  curve,  which  not  infrequently  cuuse.«  the  lower  or 
imcheal  end  to  lie  in  contact  with  the  anterior  tracheal  wall,  or  its  convexity 
with  the  posterior,  and  irritate,  even  ulcerate,  them.  This  misfortune  is 
entirely  obviated  bv  the  cantila  of  Durham,  the  second  of  the  two  forma  to 
which  1  have  called  special  attention,  and  wliich  is  essentially  a  right-angled 
tube,  made  of  four  sizes,  with  a  long  horizontal  portion,  varying  from  7  to  4 
rent! meters,  and  short  vertical  portion,  of  from  i  to  i  of  an  inch  in  length 
iind  slanting  slightly  backward-  The  former  portion  is  capable  of  being 
lengthened  or  shortened  in  any  sized  tube  by  means  of  a  screw  arningcment 
attached  to  it  as  it  passes  through  the  usual  neck*collar  or  shield  ;  and  the 
vartieai  tube  can  thus  be  correctly  adapted  to  the  particular  depth  at  which 
the  trachea  naturally  lies  in  a  given  case  from  the  surface  j  and  not  alone 
this*  but  alao  to  the  condition  of  the  overlying  part*?,  whether  thin  or  fat, 
iiroUen  or  otherwise.  Once  \n  position,  the  vertical  portion  of  the  tube 
romatns  in  the  long  axis  of  the  trachea,  and  does  not  touch  ita  walls  to  any 
IDJurious  degree.  Chving  to  its  right-angled  shape,  the  angular  and  descend- 
ine  portions  of  the  inner  tube  of  this  cunula  are  necessarily  made  upon  the 
loGster-tail  principle,  with  joints — a  possible  disadvantage,  as  they  can  t>ecome 
"^•' '"^d  with  mucus  and  may  become  detached.  Other  modifications  and  im- 
rnents  exist  in  this  Durliam  canula  over  the  older  one  first  described^ 
rt  nuii  add  to  its  utility,  but  need  not  here  be  dwelt  upon.  Suffice  it  to  say 
that  the  tube  is  an  excellent  one  for  its  purpose,  and  is  deservedly  highly 
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spoken  of  and  recommended  by  those  who  have  had  experience  in  its  use. 
Its  cost  is  an  objection. 

The  other  forms  of  tracheal  tube  need  but  passing  mention.  The  bivalve 
canula  of  Fuller  is  made  in  two  lateral  segments,  fastened  to  a  collar  and 
tapering  when  closed  to  a  point,  so  that  introdtiction  of  the  apparatus  through 
the  tracneal  wound  is  made  easy.  Once  introduced,  an  inner  complete  caniila 
is  slid  into  its  place,  thus  separating  the  two  outer  halves  and  rendering  the 
whole  round  and  compact.  It  has  been  criticised  unfavorably  on  account  of 
the  danger  of  hemorrhage  that  it  is  likely  to  cause  through  pressure  on  the 
tracheal  walls  by  the  sharp  edges  of  the  outer  canula.  In  Gendron's  canula 
the  same  lateral  blades  are  separated  after  introduction  by  means  of  a  screw 
fastened  on  a  transverse  bar. 

Soft-rubber  canulas  were  introduced  to  the  profession  not  long  since  by 
Morrant  Baker  for  subsequent  use  after  the  operation  of  tracheotomy,  the 
usual  tube  having  been  worn  meanwhile  for  a  few  da}'s.  Being  soft  and  flex- 
ible, they  are  certainly  safe  and  comfortable  for  the  patient,  biit  their  thick- 
ness and  the  absence  of  any  inner  tube  are,  especially  the  latter,  serious  dis- 
advantages. They  are  not,  I  believe,  generally  used.  Finally,  the  lone, 
flexible  tracheal  tube  of  Konig  was  devised  by  its  author  to  meet  the  indi- 
cations in  cases  whore  the  trachea  is  compressed  from  without  by  tumors,  and 
where  a  long  canula  that  is  flexible,  but  at  the  same  time  rigid  enough  to 
resist  pressure,  becomes  a  necessity.  It  is  made  in  the  form  of  the  ordinary 
tracheal  canula,  only  larger,  some  three  or  more  inches  of  the  centre  of  the 
descending  portion  of  the  tube  being  constructed  of  spirally-twisted  silver 
wire. 

It  may  not  be  out  of  place  to  remind  at  this  point  that  a  tracheotomy  is 
not  infrequently  performed,  of  necessity,  verj'  hastily,  and  in  the  absence  not 
only  of  a  tracheal  tube,  but  likewise  of  other  and  even  more  essential  instru- 
ments. The  lack  of  the  former  need  never  be  a  barrier  to  the  prompt  per- 
formance of  the  operation,  for  the  ready  wit  of  the  true  surgeon  will  snow 
him  various  ways  out  of  his  temporary  difficulty.  A  thick  goosequill  fastened 
by  threads  passed  through  its  outer  end  makes  an  efficient  improvised  canula. 
A  bit  of  elastic  catheter  answers  the  same  purpose.  Retractors  for  the  edges 
of  the  tracheal  wound,  made  of  wire — silver  if  it  be  at  hand,  a  couple  of  hair- 
pins if  it  be  not — ^and  connected  together  by  an  elastic  tape  which  passes 
around  the  neck,  will  not  only  answer  a  good  temporary  purpose  in  holding 
the  tracheal  wound  dilated,  but  have  been  recommended  by  Martin — ^in  a 
more  elegant  form,  it  is  true — as  a  proper  method  of  treatment  after  opening 
the  trachea.  Finally,  one  or  more  stitches  passed  through  the  cartilaginous 
edges  of  the  wound,  and  attached  to  the  soft  parts  beyond  it,  will  serve  to 
secure  its  patency,  at  least  temporarily. 

If  a  patient  be  doomed  to  wear  a  tube  constantly  in  his  trachea,  the  instru- 
ment described  above  can  be  removed  at  a  suitable  interval  after  the  opera- 
tion and  its  place  supplied  by  a  sinrie  tube  of  the  same  size  and  form  as  has 
been  found  adapted  m  the  case.  In  the  convexity  of  this  permanent  tube 
an  ovoid  opening  should  be  made  to  allow  of  the  passage  to  the  larynx  of 
the  respiratory  current,  in  part  at  least,  and  to  its  mouth  a  pea-valve  may 
be  fitted  which  shall  admit  air  on  inspiration,  and  not  allow  it  to  escape  ou 
expiration,  thus  doing  away  with  the  necessity  of  the  patient's  closing  the 
opening  of  his  tube  with  his  finger  each  time  that  he  requires  to  speak. 
Several  forms  of  these  valves  have  been  devised,  but  practically  they  are  of 
little  use,  are  annoying  to  the  patients,  and,  as  a  rule,  not  tolerated  by  them. 

How  shall  the  operation  of  tracheotomy  be  performed?  An  answer  to  this 
question  necessitates  a  short  description  of  the  operative  steps  of  the  different 
procedures  that  is  given  in  the  order  in  which,  1  believe,  the  operations  are, 
as  a  matter  of  experience,  found  to  occur  in  practice — ^viz.  Ist,  superior 
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tracheotomv,  combined  or  not  %\ith  cricotomy;  2d,  thyro-cricotomj ;  nnd,  3d, 
interior  tmcheoloiuy.     Certain  preliminnrics  are  common  to  nil. 

The  pationt  should  be  extended  upon  a  table  covered  with  one  or  two 
tliickneaaefl  of  blanket  and  of  guitable  height,  which  \n\»  been  placed  side- 
w»3r8  in  front  of  a  window  if  the  operation  is  done  by  ilaylit^dit  (At  night 
seveml  candles  tied  together  nffonl  a  better  and  safer  liglit  thirn  a  kerosene 
or  oil  larap.)  The  surgeon  staiid-s  at  the  riglit  side  of  hi.s  pationt  and  facing 
the  window.  Of  his  two  assistants — and  the  value  of  tmined  assistance  in 
this  operation  is  incstiranble — one  faces  liini,  without  obscuring  the  light,  and 
b  prepared  to  use  the  sponges,  hand  the  instruments,  maniiiulate  tite  retractors, 
ond  render  such  direct  assistance  as  may  be  required*  The  second  sits  at  the 
lieiid  of  the  table  and  holds  the  head  of  tlie  patient  steatlily,  the  neck  being 
well  extended  and  thrown  backward  over  a  small  rtmnd  pillow  (or,  better,  a 
wine-bottle  wrapped  in  a  towel)  which  has  been  placed  beneath  it  The  head 
must  be  held  directly  in  the  median  line  of  the  patient's  body,  and  even  in 
that  of  the  ope  rating- table.  The  assistant's  attention  must  never  waver  from 
lliijs  iinportant  duty.  In  certain  cases  too  great  inclination  of  the  head  back- 
ward serves  to  increase  the  urgent  dyspnoea,  or  even  to  check  respiratory 
efTorts.  This  effect  he  nmst  watch  for,  and  be  prcpai'^d  to  relieve  instantly 
hr  raising  the  head.  His  duties  also  include  tlie  prelinunar)^  administration 
of  an  amesthetic,  and  its  use  during  the  operation  if  rerjuired.  That  such 
uae  IS  safe  in  this  class  of  operations  is  now  generally  adnjitted,  but  it  is  not 
always  necf!ssary.  The  operation  is  not  an  exceedingly  painftjl  one,  and  I 
have  often  |jerformed  it,  with  the  adult  patient's  consent,  without  using  any 
arnxs^thetic  (sornetlmes  freezing  the  skin  over  the  site  of  the  incision  before 
making  it),  he  subnntting  rather  than  undergo  any  addition  to  the  sense  of 
urgent  dysnmea  from  which  he  is  already  suffering.  In  children  nnn?sthetic8 
— tther  being  more  commonly  employed,  although  chlorof(jrra  is  often  used- 
are  much  more  itecessar}%  often  indispensable.  Their  effects  are  speedily 
manifested  when  asjihyxia  is  present  in  any  marked  degree,  and  but  little  of 
tile  vapjr  need  be  inhaled.  The  administratiim,  alwavs  to  be  carefully 
wntchetl  and  profound  amesthesia  avoided,  renders  breathing  easier  in  many 
instanccsi,  certainly  lessens  hiryngeal  spasm,  and  may  be  discontinued  early 
in  the  operation  when  the  air-tube  is  or  has  been  nearly  reached  by  dtssec- 
tion.  Any  slight  risk  attending  their  use  is  more  than  outweighed  by  the 
foifety  and  precision  winch  they  ensure  in  the  more  difficult  and  delicate  steps 
of  tlie  operation  (Sands).  If  the  patient  be  idixady  mserisible  or  if  death  be 
imminent,  their  use,  of  course,  is  contra  indicated. 

The  operator  having  previously  decided  which  operation  he  will  perform, 
and  after  cnrcfully  identifying  the  positi<m  of  tl^e  various  parts,  the  larynx 
©Ppecittlly,  marking  them  with  ink  upon  the  skin  if  he  chooses,  now  stendiea 
the  loose  skin  over  the  site  of  his  intended  incisitm,  and  then  makes  it,  freely, 
firmly,  cleanly,  and  exactly  in  the  median  line.  If  it  be  for  a  superior 
tmchcotomy^  combined  or  not  with  cricotoniy,  the  operation  I  shall  first 
describe,  it  must  extend  from  just  at  the  notch  of  the  thyroid  cartilage  dow^n- 
ward  for  about  four  inches.  A  free  external  incision  is  very  desimble  in  all 
co^ea.  The  subcutaneous  tissue  now  rapidly  dissected  through  by  the  careful 
am  of  the  knife,  the  %'ejns  ns  met  with  either  being  pushed  to  one  side  or^  if 
they  cross  the  line  of  incision,  cut  if  small,  then  twisted  or  immediately 
ligated,  or  if  large  doubly  li gated  and  then  cut  between  the  ligntures,  the 
iiiter\^al  between  the  steniodiyoid  muscles  is  sought  for  and  found,  then 
separated  by  the  blatle  or  handle  of  the  knife  and  field  apart  by  retractors  at 
the  side  of  the  wound.  It  is  importnnt  that  the  faint  wldtish  line  of  connec- 
tive ti:s8ue  which  marks  the  interval  between  the  nmsclcs  be  recognized,  nth er- 
wlne  it  Inippens  that  the  operator  pusses  through  the  body  of  oue  of  them, 
deviates  at  unee  from  the  median  line,  and  approaches  the  side  of  the  trachea 
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instead  of  the  front.  The  ring  of  the  cricoid  cartilage  above  and  the  upper  edge 
of  the  isthmus  of  the  thyroid  gland  below  can  now  be  eitlier  seen  or  felt  by  the 
finger  in  the  wound  between  them ;  and  about  the  latter  lies  more  or  less  con- 
nective tissue  and  numerous  small  veins.  As  a  rule,  careful  touches  of  the 
point  of  the  knife,  or,  as  some  operators  prefer  at  this  stage,  its  handle  or  the  use 
of  a  blunt  director,  serves  to  dissect  up  piecemeal  or  tear  through  and  clear  this 
away,  the  veins  again  being  pushed  out  of  the  way,  or  if  necessary  cut  and 
tied,  and  all  parts  held  aside  by  removing  and  replacing  freshly  the  retractors 
from  time  to  time  as  the  dissection  proceeds,  until  the  ring  of  the  cricoid  and 
the  upper  rings  of  the  trachea  come  plainly  into  view ;  that  is,  are  seen,  not 
alone  felt.  During  this  dissection,  especially  if  the  handle  of  the  scalpel  be 
used,  too  much  pressure  must  not  be  made  upon  the  trachea.  More  than 
once  I  have  known  it  to  cause  sudden  suspension  of  the  respiration,  probably 
by  exciting  reflex  spasm  of  the  larynx.  If  the  isthmus  of  the  thyroid  gland 
extend  far  upward,  it  must  be  pressed  downward,  its  facial  attachments  to  the 
cricoid  and  trachea  cut  or  torn  through,  and  may  require  to  be  held  downward 
in  the  lower  angle  of  the  wound  by  an  additional  retractor.  The  upper  rings 
of  the  trachea  having  been  thus  well  cleared  of.  their  overlying  parts,  the 
next  step  of  the  operation  follows.  I  am  in  the  habit  of  now  removing  the 
retractors  and  allowing  the  trachea,  which  may  have  become  displaced  by 
them,  to  resume  its  normal  position,  the  head  of  the  patient  being  meanwhile 
readjusted.  All  this  takes  but  a  few  seconds.  A  tenaculum  is  then  implanted 
in  the  median  line,  either  just  below  the  edge  of  the  thyroid  or  the  cricoid 
cartilage,  if  the  latter  is  not  to  be  severed,  and  held  firmly  by  the  assistant  at 
the  heaii  of  the  table,  thus  steadying  and  elevating  slightly  the  trachea  and 
rendering  the  incision  into  it  certain.  The  retractors  are  now  reintroduced 
at  the  sides  of  the  wound,  and  the  operative  field  is  clear  and  steady.  A 
glance  having  shown  that  all  bleeding  has  ceased,  another  that  the  tracheal 
dilator  and  tracheotomy-tube  lie  ready  at  hand,  the  operator  plunges  a 
straight-pointed  bistoury  through  the  tracheal  wall  at  the  level  of  the  third 
or  fourth  ring  in  the  median  line,  and  cuts  quickly  upward  until  the  cricoid 
cartilage  is  reached,  if  he  proposes,  as  in  the  adult  can  usuallv  be  done,  to 
limit  his  operation  to  a  superior  tracheotomy.  If  not,  as  in  the  child,  and. 
the  cricoid  cartilage  must  be  cut  through  to  gain  sufllicient  space  for  the 
introduction  of  the  tube,  it  also  i»  severed  by  prolonging  the  incision  upward 
to  the  thyro-cricoid  membrane.  A  hissing  of  escaping  air,  with  the  bubbling 
of  a  little  blood  and  paroxysms  of  cough,  follows  the  incision  and  shows  that 
the  trachea  has  been  fairly  opened.  The  tracheal  dilator  is  now  introduced, 
the  lips  of  the  tracheal  wound  separated,  and  the  canula  slipped  neatly  into 
the  windpipe  (unless  in  the  case  of  a  foreign  body),  and  secured  a  moment  or 
two  later,  when  respiration  is  fairly  established,  by  tapes  passing  around  the 
neck.  The  tenaculum  and  retractors  are  removed  at  the  same  moment  that 
the  tube  is  slipped  into  place. 

Many  different  methods  have  been  recommended  for  the  dilatation  of  the 
tracheal  wound  and  to  assist  the  introduction  of  the  canula.  The  dilator 
(Trousseau)  which  has  been  mentioned  surely  answers  all  purposes,  and  is 
simple  and  easily  used.  An  ordinary  dressing  forceps  will  likewise  do  the 
work  if  introduced  closed  and  afterward  opene<l.  More  complicated  proce- 
dures are  unnecessary. 

Thyro-cricotomy  requires  that  the  superficial  incision  be  so  made  over  the 
larynx  that  the  thyro-cricoid  space  shall  lie  in  the  centre  of  one,  about  two 
inches  long,  made  in  the  median  line.  Following  now  the  dissection  just 
described,  the  thyro-cricoid  membrane  is  easily  reached  and  quickly  seen  as 
soon  as  the  stenio-hyoid  muscles  are  retracted.  It  should  then  be  divide4l 
transversely  close  below  the  lower  edge  of  the  thyroid  cartilage,  the  wound 
dilated,  and  the  tracheotomy-tube  slipped  into  place. 
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Inferior  tracheotomy  demjinds  that  the  external  inrislon  he  free.  In  chil- 
Iren,  aiiil  in  adults  with  a  short  neck,  it  should  extend  fn^tu  tlie  cricoid  car- 
tihi;^e  to  just  above  the  sternum.  The  subsequent  steps  of  the  operation  are 
as  lor  superior  tracheotomy,  with  hut  slight  ditferences.  The  anterior  jugular 
veins  may  come  into  view,  but  can  general ly  be  avoided.  If  they  are  joined 
by  a  transverse  branch,  this  is  necessarily  cut  through  after  being  doubly 
ligated.  After  the  tliyro-hyoid  muscles  are  separated,  the  rings  of  the  trachea 
are  much  It^  distinctly  felt  at  tirst  tirnn  in  superior  tracheotomy,  being  cov- 
ered by  more  connective  ti.«sue  and  numerous  veins.  These  interior  thyroid 
vein^s,  especially  if  large,  are  the  great  obstacle  in  tlie  way  of  this  operation, 
and  much  care  is  necessary  in  order  to  avoid  them^  which  should  be  done  if 
posible.  The  lower  eiJ^e  of  the  isthmus  of  the  thyroid  gland,  which  presents 
t4}  a  variable  extent  above  in  the  wound,  does  not,  as  a  rule,  otfcr  any  obstnic- 
tion.  The  thymus  gland  present  in  infants  b  easily  pulled  f  town  wit  rd  and 
out  of  the  way.  The  trachea  at  length  fairly  exj>osed  and  all  bleeding  con- 
trolled, the  leit  fore  linger  of  the  operator  is  placed  in  the  lower  angle  of  the 
wound  to  securely  protect  the  large  blood-vessels  here  located,  and  the  inciaion 
ma<ie  through  some  three  tracheal  rings  from  below  upward. 

It  may  happen  that  in  either  a  superior  or  inferior  tracheotomy  no  time 
will  be  allowed  for  careful  and  slow  dissection  as  here  described.  In  such 
instances  Durham  advises  that  the  surgeon  grai^p  the  tracheii  botwx^en  the 
fore  finger  of  his  left  hand  on  the  left  side  and  the  thumb  on  the  right,  and 
make  uniform,  steady,  deep  pressure,  thus  firmly  securing  it  and  at  tiie  siinio 
time  protecting  the  Iar*je  vessels  of  the  neck.  The  fingers  thus  placed  are 
not  to  be  moved  until  the  trachea  is  reached,  which  is  accomplished  by  rapid 
iiiciftions  confidently  made,  Tlie  prcs?5ure  of  the  fingers  causes  the  wound  to 
gape  and  the  tracliea  to  advance.  The  latter  reached,  it  is  caught  by  the 
tenaculum  and  the  operation  completetl  m  before  described. 

The  operation  of  metlian  tracheotomy  may  require  a  word.  As  has  l>een 
itatcd,  that  part  of  the  trachea  covered  l>y  the  isthmus  of  the  thyroid  ghiml 
is  very  c*ommonly  encroached  upon  in  performing  either  or  both  sujwrior  and 
inferior  tracheotomy,  the  isthmus  being  slightly  displaced  from  its  site.  Other 
Ihun  this  the  site  here  mentioned  would  rarely  be  selected  as  the  point  fur 
opening  the  trachea.  Certain  conditions,  it  is  true,  might  render  it  necessary, 
but  they  would  be  rare.  The  danger  lies  in  the  hemorrhage  which,  theoret- 
ically at  least,  is  to  be  expected  when  the  isthmus  of  the  thyroid  gland  is 
either  torn  or  cut  through  ;  but  opinions  vary  very  greatly  as  regards  this 
danger.  With  a  tliln,  narrow  isthmus  in  chihlren  I  have  frequently,  in  per- 
forming superior  tracheotomy,  cut  my  way  through  to  a  sufhcient  extent  to 
clear  a  suitable  space  upon  the  trachea  through  which  to  introduce  a  tube 
without  difHculty  or  danger.  I  should  not  recommend  the  procedure,  Ikvw- 
ever,  were  the  isthmus  ti>  be  seen  to  be,  when  reached,  thick,  wide,  and  exceed- 
ingly va*5cular,  but  at  the  same  time  believe  that  the  danger  even  here  of 
cutting  into  it  is  much  overestimated,'  Uoser's  recommendation  to  apply  a 
ligature  U^  the  isthmus  on  either  side  of  the  median  line  previous  to  itd  tlivis- 
if)ii  tfl  not  generally  applicable.  Hueter  baa  shown  that  the  fibrous  ca})stilo* 
of  the  thyroid  gland  enclosing  it  and  its  blood-vessels  is  firmly  uttuched  to  the 
trachea  and  eides  of  the  larynx,  and  that  from  the  isthmus  this  fiiaeia  extends 
upward  over  the  lar}^nx  (fascia  laryngo-thyroidea),  and  thus  prevents,  in  a 
mea^nre,  attempts  at  displacing  the  gland  downward,  Bose  recommends 
tliat  this  fW'ia  be  divided  transversely  over  the  anterior  convexity  of  the 
cnooid  cartilage,  when  a  director  can  l>e  passed  behind  the  isthmus/to  lift  it 
from  the  trachea  ami  depress  it  far  enough  to  expose  three  or  four  of  tlie 

'  ?^  FonUi,  "Some  PointA  on  Tracheotomy,"  GloAQoit:  Med.  Jourfu,  vol.  xv.  No,  2, 
p.  12*^ 

*Arthk/Ur  klm,  Chirurgic,  vol.  xiv.  p.  137. 
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rings :  the  capsule  of  the  gland  thus  remains  unbroken  and  no  hemorrhaffe 
occurs.  The.  procedure  certainly  merits  trial ;  twice  it  has  succeeded  well  m 
Tiiy  hands. 

Cricotomy,  the  division  of  the  cricoid  cartilage  alone,  is  an  operation  which, 
as  far  as  I  am  aware,  is  rarely  ever  performed.  The  objection  urged  against 
it,  however,  that  in  the  adult  the  elasticity  of  the  cricoid  cartilage  is  so  great 
that  a  wound  through  its  ring  cannot  be  made  to  gape  sufficiently  to  allow  of 
the  introduction  and  retention  of  a  canula  without  discomfort  and  danger  of 
necrosis  of  the  cartilage,  is  not  borne  out  by  ex|)erience.  In  children  the 
objection  cannot  of  course  be  urged. 

The  description  of  the  operative  steps  which  has  been  given,  and  which 
comprises  the  routine  in  an  ordinary  and  easy  cure,  should  not  mislead.  The 
operation  is  not  always  as  simple  and  safe  as  would  a])pear  from  what  has 
been  said.  At  times  complicated  and  difficult,  at  times  dnngerous  in  practice 
from  the  delay  involved,  it  demands  in  all,  but  especially  in  certain  urgent 
cases,  a  trained  hand  and  eye,  sound  anatomical  knowledge,  coolness,  self- 
reliance  and  presence  of  mind  on  the  part  of  the  operator.  Despite  the  greatest 
caution,  and  even  in  apparently  favorable  cases  where  time  for  dissection  and 
delibenition  is  allowetl,  certain  mishaps  may  occur  which  complicate  the 
operation  to  a  serious,  dangerous,  or  even  fatal  degree.  Some  of  these,  as 
will  be  seen,  are  avoidable  with  care,  but  others  may  happen  that  are  not 
only  unavoidable,  but  totally  uuforcs<>cn,  and  from  their  very  suddenness  all 
the  more  embarrassing. 

Accidents  may  occur  during  the  dissection  of  the  sofl  parts  overlying  the 
larynx  and  trachea,  and  the  importance  of  carefully  determining  by  palpation 
the  location  of  the  various  parts  j)rior  to  making  the  prelinunary  incision, 
and  of  studiously  preserving  their  relation  and  location  auring  the  dissection, 
cannot  be  overestimated.  Neglect  of  this  precaution  has  in  more  than  one 
instance  led  to  the  air-passages  being  oj>encd  through  the  thyroid  cartilage  or 
thyro-hyoid  membrane,  iiL«tead  of  at  the  intendeu  point.  It  should  not  be 
forgotten  also  that  the  natural  laxity  of  the  several  layers  of  connective 
tissue  of  the  nock  is  much  increased  by  their  division,  and  that  the  trachea, 
bein^  naturally  freely  movable,  is  thus  very  easily  displaced  from  its  normal 
position  during  the  act  of  dissection  ;  especially  will  this  happen  when  unskil- 
ful attempts  are  made  to  hook  aside  or  retract  the  divided  structures  during 
the  operation.  Thus  it  may  easily  occur  that  the  entire  trachea  is  drawn  to 
one  side  and  entirely  lost,  or,  more  commonly,  is  tunied  upon  its  vertical  axis, 
and  finally  opened  at  the  side  instead  of  anteriorly  in  the  median  line.  It 
may  not  be  opened  at  all,  either  being  altogether  missed  by  the  surgeon  in 
his  dissection,  which  is  continyed  past  it,  even  down  to  the  vertebral  column, 
or  the  tracheal  tube  may  be  passed  into  the  tissues  lying  in  front  of  the 
trachea,  under  the  mistaken  idea  that  the  latter  has  been  incised.  Per- 
sistence in  keeping  to  the  median  line  during  dissection — a  golden  rule  in  the 
ojHjration  of  tracheotomy — will  render  the  first  accident  impossible;  the 
second  may  be  avoided  by  hooking  up  the  trachea,  as  has  been  described, 
before  incising  it.  If  the  opening  into  the  trachea  has  not  been  made  large 
enough  to  receive  the  tube,  as  oflen  hapjxjns  to  the  young  operator,  and  even 
to  the  experienced  when  he  fears  to  extend  his  incision  on  account  of  the 
])roximity  of  the  thyroid  isthmus,  no  resource  remains  but  to  carefully 
enlarge  it,  pushing  the  thyroid  isthmus  or  veins  from  before  the  course  of  the 
knife.  If  the  opening  be  small,  and  be  lost  both  to  touch  and  sight,  a  second 
should  at  once  be  made,  especially  in  urgent  cases,  and  no  time  lost  in  search- 
ing for  the  first.  This  opening  must  be  made  directly  in  the  median  line, 
othenvise  the  canula  will  stand  awry  in  the  wound  and  be  easily  dishwlged 
from  its  position  in  the  trachea.  If  the  first  opening  made  is  faulty  in  this 
respect,  it  is  better  to  at  .once  make  a  second.     It  may  seem  unnecessary  to 
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warn  tlie  surgeon  ngalnst  lli rusting  his  slinrp- pointed  bistoun*  too  far  inward 
at  the  moment  of  incisingthe  trachea;  but  as  a  matter  of  fact  it  hna  bt^en 
driven  through  both  anterior  and  posterior  walk,  and  even  tli rough  the 
GB8opliagir^,  until  tt  has  struck  the  spine.  The  conver&e,  or  a  too  su  peril  cial  iucis- 
iun,  is  an  accident  niore  likely  to  occur,  the  point  of  the  knife  not  being  made 
to  penetrate  the  uuicous  membrane  of  the  tracliea,  which  is  probiibly  swollen 
ana  thickened.  Xo  relief  in  such  cases  follows  the  incision,  and  iiii  attempt 
to  introduce  a  tracheal  tube  may  cause  it  to  pass  between  the  mucous  mem- 
brane and  tracheal  walU  into  the  submucous  ti^ue,  thus  stopping  uj»  the  tube 
a.'S  it  progresi^es.  The  di?>ai^trous  result  of  sucli  an  acculcnt  can  readily  be 
iores*een  unle:^  the  complication  be  quickly  appreciated  as  to  its  nature,  the 
'  ibe  withdrawn,  ami  the  incision  completed.  Much  more  frequently  will  a 
[>mewhat  simihir  accident  occur  in  the  operation  of  traeheotoniy  for  croup 
or  diphtheria.  The  i^euilomembrane  overlying  the  walls  of  tlic  air-pai^sage 
b  Dot  penetrated,  but  pushed  before  the  knife,  which  has  properly  incisctl  the 
walls  of  the  tube;  the  iiitroductitui  of  the  canuia  tiuw  crowds  this  membriiQe 
fttill  farther  back  toward  the  pi>sterior  tracheal  wall,  and  a  coujplete  tracheal 
stenosis  is  mided  to  the  pre-existing  laryngeal  one;  suddeii  and  urgent  dvRp 
n*^a  fijllows,  anrl  prompt  relief  alone  wards  otf  fatal  suObcation.  ror- 
turmtely,  in  such  instances  the  forcible  eflbrts  at  respinition  and  st niggles  of 
the  p:itient  are  often  sufficient  to  break  through  the  occkiding  oienduane  and 
allow  the  respiratory  current  to  pass.  Violent  cough  otlen  follows,  and  more 
or  \es»  of  the  membrane  is  forced  out  through  the  tube.  Should  these  events 
not  eonjc  instantly  to  pa^s  the  surgeon  must  not  wait  for  the  etibits  of  the 
patient,  he  being  often  cyanosed  and  unconscious  at  tliis  pnint,  but  l>y  passing 
an  elastic  catheter  down  through  the  tracheal  tube  break  through  the  occlud- 
ing inembnuie  ft>rcibly.  The  occurreiu:e  of  such  an  acciilent  is  always  de- 
notcil  by  al^sence  of  respiration  through  the  canuia  and  by  alarming  asphyxia, 
and  its  cause  neeils  but  little  reflection  to  be  appreciated. 

Much  the  same  train  of  events  happens  if  during  tlie  introduction  of  the 
caiiula  large  jMHtitjns  of  the  false  membrane  are  completely  detached  ami 
drawn  down  intu  the  lower  trachea  by  the  violent  inspiratory  ellbrts  of  the 
patient,  or  strijjped  uj>  from  the  mucous  membrane  and  pushed  downward 
int^D  the  air4ube,  ^o  time  shouhi  be  lost  in  either  case  in  removing  the 
tracheal  tube,  dilating  the  tracheal  wound  by  forceps  or  otherwise,  and  in 
t)iIe4ivoring  to  clear  the  trachea  by  seizing  the  obstructing  membrane  with 
ttrcem.  If  this  be  unavailing,  the  suet  ion -syringe  must  be  adapted  to  the 
Qoutn  of  the  ciuiula  and  the  trachea  cleared  by  sispiratiom  A  large  elastic 
catheter  may  take  the  place  of  the  canuia,  Sands  rec<umiiends  in  §nch 
instjinecs  as  the  foregoing  that  another  opening  shouhl  be  freely  maile  below 
the  first  one  in  the  tnichea»  when  respiration  will  probably  be  re-establish crL 
The  success  of  this  procedure  of  course  depentls  ujtou  the  depth  to  which  the 
false  membrane  has  been  drawn  iti  the  trachea. 

Schuller  regards  the  u»oment  at  which  the  trachea  is  opened  as  the  most 
tmprrrtant  and  most  dangerous  of  the  whole  operation.  Certain  of  the  acci- 
dent which  may  occur  at  this  period  have  been  detailed  ;  others  remain  to  be 
iiKiken  of,  one  of  which  at  least — viz.  iiemorrhage — recjinres  special  mention. 
Kveii  before  the  tulie  is  cut  into  it  may  cause  an  important  quc^ti^m  to  arise 
for  the  surgeon's  decision.  A  bleeding,  often  copious  and  [)ersistent,  which 
ariaes  during  the  oonrjie  of  the  operation  fri»m  the  accidental  or  unavoidable 
wounding  of  tfie  thyi^tud  veins,  esjw'Lially  when  they  are  large  and  numerous, 
the  patient  unruly,  nnd  perJmps  with  a  short  fat  neck,  and  the  fact  that  hav- 
iog  wounded  one  the  blood  flows  .so  over  the  parts  as  to  obscure  and  incre^ise 
the  chance  of  wounding  others,  constituti'S  one  of  the  commonest  difticulties 
met  with  in  the  operation  of  trachctiti>my.  Hemorrhage  arising  from  a 
wound  of  the  thyroid  isthmus  is  much  rarer,  and  Deither,  as  a  rule,  need  be 
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feared  if  due  care  and  promptitude  be  exercised.  But  should  it  occur  in  a 
case  in  which  the  urgency  of  the  dyspnoea  alloi^s  of  no  time  in  which  to 
employ  the  ordinary  methods  by  ligature,  torsion,  pressure,  or  otherwise 
of  checking  it,  shall  the  incision  be  made  and  the  risk  boldly  incurred 
of  blood  passing  to  a  dangerous  degree  into  the  trachea,  and  this  in  the 
face  of  tne  o&repeated  advice — ^the,  in  some  quarters,  absolutely  given 
rule — that  the  trachea  is  never  to  be  opened  until  all  hemorrhage  has  ceased? 
I  hold  that  it  unquestionably  should  be,  and  that  he  who  waits  in  many 
instances  until  the  former  moment  will  have  to  wait  until  his  patient  is  dead. 
Durham  trul)r  says  that  it  is  useless  to  let  the  patient  die  irom  sufibcation 
while  attempting  to  prevent  death  from  loss  of  blood ;  and  yet  this  has  been 
done. 

In  any  case,  then,  where  there  is  great  venous  congestion,  marked  venous 
bleeding,  and  little  time,  the  patient  being  on  the  point  of  suffocation,  the  sur- 
geon should  carefully  but  boldly  proceed  and  complete  his  operation  in  spite 
of  the  hemorrhage,  openin?  the  trachea  and  introducing  the  canula  even 
though  the  entire  field  of  his  operation  be  obscured  by  blood.  The  tracheal 
opening  once  made  under  such  circumstances,  the  patient,  if  the  blood  which 
enters  the  windpipe  be  not  coughed  up  again,  maybe  turned  upon  his  face,  so 
that  the  blood  will  gravitate  toward  the  tracheal  opening  and  the  lij)s  of  the 
latter  compressed  aoout  the  rigid  tube ;  or  the  blood  may  be  aspirated  from 
the  trachea  by  means  of  the  suction-syringe  through  an  elastic  catheter  in 
the  wound  or  the  tracheotomy-tube  by  the  operator's  mouth,  according  to  the 
urgency  of  the  case.  These  measures  answer  for  the  slighter  cases,  but  where 
the  patient  has  suffered  from  urgent  impending  suffocation  before  the  oT)ening 
of  the  trachea,  the  entrance  of  the  blood  and  its  suction  downward  by  tne  first 
inspiration  may  make  it  complete,  and  the  danger  is  great.  Still,  the  choice 
lies  between  the  two  evils,  and  the  advice  given  above  holds  good.  To  the 
treatment  there  recommended  will  now  have  probably  to  be  added  artificial 
respiration  and  faradization.  Comfort  in  any  case  may  be  taken  in  the  fact 
that  the  re-establishment  of  respiration  through  the  tracheotomy  wound 
quickly  relieves  the  pulmonary  capillaries  and  the  right  heart  of  their  dis- 
tension, the  venous  circulation  resumes  its  natural  course,  and  the  venous 
bleeding,  perhaps  alarmingly  free,  ceases  almost  immediately  or  is  readily 
checked  by  pressure. 

Where  time  is  afforded  and  despatch  in  the  operation  is  not  a  necessity,  the 
trachea  should  not  be  opened  until  all  hemorrhage  has  ceased.  This,  as  a  rule, 
is  readily  controlled  by  the  usual  measures,  and  in  a  large  percentage  of  ope- 
rations is  not  excessive.  A  direct  fatal  hemorrhage  is  very  rare ;  likewise  an 
arterial  hemorrhage  of  any  extent,  especially  if  tiie  possible  anomalous  |)osi- 
tion  of  certain  arteries,  such  as  the  thyroidea  ima,  be  borne  in  mind  and  care 
in  making  the  incision  exercised.  Nothing  but  gross  carelessness  on  the  part 
of  the  surgeon  and  entire  loss  of  presence  of  mind  can  account  for  the  opening 
of  the  carotid  or  innominate  arteries,  as  has  been  done.  During  the  perform- 
ance of  the  low  operation  of  tracheotomy  the  finger  of  the  operator  must  more 
or  less  frequently  be  pressed  into  the  lower  angle  of  the  wound,  and  his  ana- 
tomical sense  constantly  on  the  alert. 

The  entrance  of  air  mto  a  vein  during  the  operation  is  a  possible  accident, 
especially  when  it  is  much  enlarged  and  imbedded  in  dense  tissue,  as  some- 
times occurs  in  malignant  disease  of  the  throat  or  when  large  tumors  of  the 
parts  exist.  Should  such  an  unfortunate  complication  occur,  the  proper  treat- 
ment, according  to  Erichsen,  should  be  compression  of  the  wounded  vein  with 
the  finger  and  its  immediate  ligation  if  possible ;  compression  of  the  axillary 
and  femoral  arteries  and  a  recumbent  position  for  the  patient  to  favor  cere- 
bral circulation  ;  and,  lastly,  artificial  resj)i ration. 

At  the  moment  of  opening  the  windpii)e  two  conditions  may  suddenly 
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6uper\'ene.  both  of  which  need,  aa  may  usually  be  easily  done,  differentiation 
from  the  asphyxia  produce'd  by  the  entrance  uf  blood  into  the  trachea.  The 
first  of  thede  is  the  apncea  which  not  unfrequently  arises  in  chihjren  suffering 
from  urgent  dyspnoea  the  moment  that  a  free  opening  ia  made  mid  the  air- 
Bftream  rushes  unimpeded  into  the  lungs.  The  condition  lasts  but  a  moment 
or  two,  and  need  excite  no  alarm.  The  second  is  based  upon  the  fact  that 
the  openitioti  itself  not  seldom  excites  an  alarming  asphyxia,  probably  by 
provolcing  laryngeal  spasm.  The  introduction  of  the  tuthB  serves  to  promptly 
slieve  it 

Finally,  I  mav  refer  to  those  rare  but  unfortunate  and  unpreventable  eases 
ifhere  the  introduction  of  a  tracheotomy-tube  aflcr  a  carefully  conducted  ope- 
ration fails  to  ffive  relief.  Such  instances  are  reported  by  several  authors,  and 
depend  upon  the  existence  of  some  unascertained  pathological  lesion,  such  as 
the  presence  of  a  stricture  of  the  trachea  below  the  site  of  the  operation,  com- 
pr«osion  of  this  tube  from  without  or  a  tumor  within,  stricture  of  the  primary 
bronchi,  or  some  similar  condition.  A  careful  preliminary  examination  and 
Study  of  the  case  will  in  the  majority  of  instances  do  much  to  fix  the  indica- 
tions for  the  operation  and  perhaps  account  for  the  surgeon  g  failure. 

The  operation  itself  having  been  practically  completed  with  the  introduc- 
tion of  tne  c-aaula,  the  after- treatment  of  the  case  now  becomes  the  impuitant 
consideration.  This  naturally  varies  iu  accordance  with  the  accident  or  dis- 
ease which  has  rendered  the  opening  of  the  trachea  necessary.  In  the  instance 
of  a  foreign  body  lodged  in  either  larynx  or  trachea  the  tube  may  at  once  be 
removed  as  soon  as  the  former  is  removed  or  expelled.  Indeed,  the  introduc- 
tion of  the  tube  is  often  unnecessary,  as  the  otfeudinf^  article  fiies  out  through 
the  wound  as  soon  as  the  tracheji  is  opened.  The  only  contraindication  would 
be  to  this  rule  w^hen  the  foreign  body  is  of  a  sharp  and  irritating  chanicter,  and 
has  been  impacted  in  the  larynx,  especially  of  a  child,  and  consequent  inflam- 
mation and  swelling  of  the  parts  may  confidently  be  looked  for.  Should  the 
operation  have  been  called  for  on  account  of  laryngeal  or  tracheal  obstruction 
due  to  syphilis,  both  constitutional  and  local  treatment  are  indicated,  the  latter 
varying  with  the  special  conditions  jireseuted,  and  being  fully  descril>ed  in  the 
section  of  this  work  treating  of  that  subject.  The  patient  not  infrequently  is 
obliged  to  wear  the  tracheal  tube  permanently.  In  croup  and  diphtheria  the 
first  efforts  of  the  surgeon  ailer  introduction  of  the  tube  should  be  directed 
toward  the  removal  of  such  shreds  of  the  membrane  as  present  through  the 
tube  or  may  be  reached  by  forceps  introduced  tiirough  it  into  the  air-passage. 
Large  quantities  may  thus  often  be  gotten  awniy,  to  the  manifest  relief  of  the 
patient,  A  pseudo-membrane  covering  the  vocal  cords  and  causing  glottic 
eleni^is  has  tbus  also  more  tlian  onc43  lieen  removed  through  the  wound.  A 
feather  carefully  passed  through  the  tube  into  the  trachea,  by  exciting  cough 
and  through  \U  mechanical  effects,  is  oT  assistance  in  promoting  the  expulsion 
of  membrane  lodged  in  the  trachea  below  the  wound.  The  use  of  an  elastic 
catheter  and  aspirating  syringe  for  the  same  purpose  is  advised  by  Roux  and 
Utieter.  In  any  case,  constitutional  treatment  as  well  is  indicated,  and  other 
measures — viz,  the  inhalation  of  steam,  direct  local  aj^plicatious,  and  the  like 

luch  as  may  meet  the  views  of  the  particular  operator. 

Granted  that  the  operation  has  been  performed  to  meet  the  indication  in 
;  of  sudden  and  urgent  dyspn<ua  arising  from  the  passage  of  blood  into 
the  trachea  or  the  accumulation  of  serous  fluids  in  the  lower  air-passages,  as 
well  as  in  cases  of  dangerous  intoxication  frrim  the  effects  of  poisonous  gases 
and  narcotics,  a«ipiration  of  the  trachea  in  the  former  Instances,  followetl  by 
artificial  respiration  in  all,  and  perhaps  the  catheterizMtion  of  the  trachea 
in  the  latter,  as  advised  by  several  recent  writers,  will  tax  the  surgeon *s 
eni^rgies  as  the  primary  consideration  after  his  o|>eration.  The  catheter 
oaay  be  first  used  for  the  purpose  of  aspiration  in  the  former  cases,  ii'  oeees- 
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mvy,  tlicn  for  tlie  injection  of  air,  it  here  taking  tlie  place  of  the  natural 
ujvper  air-passages. 

Ill  cases  of  acute  larTnj:^ciil  (rdciiia,  certain  chronic  iiiflamnmtorj  proceeaei^ 
neoplriFrns  in  tlic  larynx  or  trachea,  and  iuiuries  or  woun^is  of  the  air-pas^gee, 
the  propr  trciUiuent,  aside  from  tl\nt  of  tlie  neccsi^ary  tracheotomy,  will  sug- 
gest itself  on  ordinary  surgical  principles,  or  is  elsewhere  specially  treated  of 
in  tins  work  in  connection  with  the  suhjects  themselves. 

Aside  from  tliese  special  indications  iiir  after-treutnieot,  winch  nmst  be  met 
as  they  ari§e,  there  are  certain  general  rules  for  the  management  of  any  C4ise 
n!Vcr  tlie  trachentomy-tuhe  has  once  heeu  inserted  :  they  relate  nminly  to  the 
care  of  the  patient,  the  *1  reusing  of  the  wound,  and  the  ciire  of  the  canula, 

A  varialde  period  of  intense  ami  exhausting  FiilTering  from  dys])n(ea  hav- 
ing probably  precetled  the  operation,  the  sotjuer  tlie  patient  is  allowed  to  seek 
refreshing  sleep  the  Ijctter;  and  this  nujy  be  allowed  if  there  be  no  danger  of 
hemorrhage.  Nourishnient  of  a  fluid  chnractor  and  gtimuhmts,  if  necessary, 
are  to  he  allowed  iu  quaTitities  and  at  times  dictated  by  gooil  judgment.  The 
patient's  6rht  attempts  at  swallowing  must  ina  watched  and  directed,  as  the 
fluitb  frequently  pass  in  part  for  a  short  time  into  the  larynx,  and  may 
a]ipoar  at  the  tracheal  wound.  If  the  eonditiim  persist,  it  may  be,  no  other 
apparent  cause  existing,  because  tlie  traclieal  tube  is  too  long  and  pressed  on 
the  posterior  wall  of  the  trachea,  thus  interfering  with  deglutition.  For  the 
first  day  or  two  at  least  a  comj^etcnt  nurse  must  be  in  attendance,  and  the 
care  of  the  tube  entrusted,  aner  explicit  directions^  to  her.  For  the  iini*t 
twenty-four  houi-s  the  secretions  usually  need  to  be  constantly  cleared  from 
the  mouth  of  the  inner  tulic  as  they  are  coughed  up  by  the  patient,  and  the 
tube  itself  occasionally  removed  and  thoroughly  cleaned  in  carboUiced  water 
(or  wiiter  to  which  a  little  borax  or  potash  hiis  been  added)  by  means  of  a 
bristle  brush,  such  as  is  used  for  cleaning  pipes.  As  the  case  progresses,  the 
secretions  are  not  as  profuse  or  ann«>ying,  and  the  patient  learns  to  assist  him- 
self, in  caring  for  his  tulje  and  to  remove  and  replace  the  inner  one.  Attempta 
at  using  the  voice  are  to  l>e  aljstiiined  from,  nnd  a  shite  or  pencil  and  paper 
used  until,  if  the  case  progress  favorably,  the  third  day,  when  he  may  be 
shown  how  to  produce  it  by  closing  the  outer  fenestrated  tube  (the  inner 
l>eing  removed)  with  the  finger.  The  outer  tul)e  docs  not  rccjuire  usually  to 
be  removed*  except  in  diphtheria,  for  cleansing  until  the  third  or  the  fourth 
day,  j)rior  to  this  it  being  done  by  means  oi  a  feather.  The  removal  of 
the  tube  should  always  be  done  by  the  surgeon  himself,  and  the  occa- 
fiional  danger  of  it^  difficult  reintroiluction,  caused  by  the  swelling  of  the 
parts,  not  forgotten.  At  the  same  date,  the  wound  sutures  may  l>e  cut 
and  removed.  AiVer  its  first  removal  the  outer  tube  is  taken  out,  cleansed, 
and  replaced  at  each  daily  dressing,  whieh  consists  in  the  washing  of  the 
wound  with  carboltzcd  solutions,  the  apjdication  of  adhesive  strips,  if  neces- 
sary, across  it  afler  the  sutures  have  been  removed,  and  the  insertion  be- 
tween the  neck-plate  or  collar  of  the  tracheotomy-tube  and  the  skin,  upon 
which  it  presses,  of  a  hjyer  of  sheet  lint  covered  by  a  little  simple  cerate  or 
like  <lre.ssing.  The  tapes  attached  to  the  canula  for  fastening  it  about  tlie 
neck  need  changing,  and  care  must  be  taken  to  regulate  each  day  their  degree 
of  tension  about  the  neck  in  proportion  to  the  amount  of  inflammatory 
swelling  attendant  upon  the  wound  through  the  eofi  parts  overlying  the 
tmcliea. 

The  patient,  during,  especially,  the  first  few  days  afler  the  opening  into  the 
trachea  has  been  made,  should  be  kept  in  a  well-ventilated  room  with  a  uni- 
form temperature.  There  is  rarely  anv  occasion,  except  in  cases  of  croup 
and  diphtheria,  when  it  may  be  advisable,  to  envelop  him  in  steam.  Borne 
surgeons  place  a  small  wad,  two  or  three  layers  of  gauze,  wning  out  fre- 
quently in  iiot  water,  over  the  mouth  of  the  tube  for  the  first  day  or  two.    A 
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large,  coarse  sponge  answers  the  same  purpose ;  and  the  precaution  seems  to 
me  to  be  a  good  one,  preventing,  as  it  does,  air  of  a  low  temfK^ature  from 
entering  the  Jungs,  and  rendering  it  moist  and  free  from  adventitious  parti- 
clesi*     The  difficulty  is  in  keeping  it  in  place. 

The  question  as  to  the  final  removal  of  the  canuJa  is  a  diificult  one  to 
ftikswer  here,  depending  as  it  doe;§  u]K>n  the  variooa  causea  for  whirh  the  ope- 
'twtion  wag  originally  performed.  In  certain  cases,  u^  will  be  Hceu  from  what 
has  Ijeen  said,  its  sojourn  in  the  trachea  will  only  be  from  a  few  moments  to 
u  few  hours ;  while,  on  the  other  hand,  in  ctises,  for  instance,  of  severe  syph- 
ilitic  diijease  of  the  larynx,  with  cicatricial  stenosis  of  its  cavity,  the  tube, 
onvid  introduced,  has  to  be  woni  during  the  lifetime  of  the  patient.  Between 
these  extreme  limits  the  period  varies  greatly.  Ajs  a  general  rule — perhajw 
fn.mi  the  fourth  or  fitlh  day  to  the  end  of  the  first  weck^ — an  attempt  to  cause 
the  i>atient  to  breathe  through  the  natural  pajisages,  the  outer  end  of  the 
outer  fenestrated  tracheal  tube  being  closed,  will  partially  succeed.  Each 
day  will  now  make  success  greater;  the  voice  in  part  returns,  and  a  period  is 
goon  reached  when  the  outer  tul>e  may  be  closed  with  a  cork  (at  first  during 
the  daytime  only)  and  n\s])imtion  carried  on  entirely  through  the  larynx. 
Tiie  speedy  removal  of  the  tube  and  the  closure  of  the  tracheal  wound  then 
follow  as  a  nattter  of  course,  I  have  never  found  it  nece?'s^ary  to  employ 
any  of  the  various  forms  of  after-treatracDt  eanulas»  nod  believe  them  to  be 
UDuecesisary.  The  original  tube,  preferably  a  fenestrated  i>ne,  m  hert'tofore 
described,  is  to  be  worn  until  convalescence  is  established,  then  permanently 
vrithdniwn. 

The  tube  should  be  removed  at  tlie  earliest  safe  and  practicable  moment. 
It»  k'ligthened  Hojtmrn  is  not  devoid  of  danger,  as  mil  be  shown ;  and  im 
alrofjhy  of  the  laryngeal  muscles,  especially  the  abductors  of  the  vocal  cords, 

y  follow  their  prolonged  disuse,  or  at  least  inactivity,  tlius  giving  rise  to 

UJirrowiuiT  of  the  glottic  openinir  perhaps  inconsistent  with  respiration. 

The  wound,  covered  by  granulation -tissue  if  the  tnuheotomy-tubc  has 
been  worn  for  any  length  of  time,  quickly  closes,  when  the  latter  is  removed, 
and  oeedtt  tu  ensure  this  but  a  few  narrow  stri])s  of  adhesive  plaster  to  be 
Miied  across  it  and  attached  to  the  side  of  the  neck,  to  prevent  the  air  being 
ibrc^  out  through  it  during  the  first  day  or  two  when  the  patient  couglis  or 
attempts  to  speak. 

In  cases  where  the  tube  has  been  worn  for  a  long  period,  and  the  edges  of 
the  opening  have  firndy  cicatrized,  their  freshening  by  the  knife  or  scissoi-s  is 
a  necessary  preliminary  to  their  being  brought  together  by  means  of  a  suture 
or  two. 

The  wound  in  i\m  trachea  closes  not  by  tlie  formation  of  a  caililaginous, 
but  rather  of  a  dense  connective  tissue,  and  the  cicatrix  is  so  smooth  and 
imall  as  to  be  with  difficulty  diHeernible.  The  cicatrix  renuiining  externally 
UfKin  the  neck  nce<l  l)e  but  slight  and  linear,  and  cause  no  disfigurement, 
especially  if  the  wound  have  been  properly  treated  and  watched  during  the 
healing  proee^^ 

Among  the  complications  and  accidents  which  may  occur  at\er  a  tracheotomy 
eucoe??^fully  performed,*  none  is  commoner,  and  none,  perhajis,  is  more  to  be 
frared,  than  the  broncho-pneumonia  which  may  develop  at  any  time  within 
the  tlrst  three  or  four  days,  and  especially  in  those  cases  where  the  openition 
hiLA  been  rendered  necessary  by  a  diphtheritic  inflammation  of  the  throat  or 
air^pi^a&ages.  Bronchitis  is  common  when  nuich  blood  has  escaped  into  the 
trachea  during  the  operation.  The  periodical  and  careful  auscultation  of 
the  chc=rt  is  therefore  desirable,  in  order  that  the  earliest  physical  signs  of 
tUciM^  morbid  conditions  may  be  detected. 

*  See  P:irker,  **  On  Some  CompUtTitiuiis  of  Tracheotomv,  with  Illustrative  Cases,*'  Luneet^ 
Jftn.  24,  Jtt«,  31,  ami  Feb,  7,  l85Sd. 
Vol.  in.— U 
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Secondary  hemorrhage  is  rare :  should  it  occur,  the  wound  must  be  opened, 
enlarged  if  necessary,  and  the  bleeding  vessel  sought  for  and  secured.  A 
slight  hemorrhage  may  be  checked  by  pressing  the  parts  firmly  about  the 
tracheal  tube  and  the  use  of  styptics  locally. 

When  the  pathological  condition  of  the  parts  has  demanded  that  the  canula 
be  worn  for  a  long  time,  and  in  cases  where  sufficient  care  has  not  been  taken 
to  select  one  suited  to  the  age  of  the  patient  or  to  the  particular  form  of  opera- 
tion that  has  been  chosen,  perhaps  to  the  needs  of  the  special  case,  an  ulcera- 
tion of  the  anterior  or  posterior  wall  of  the  trachea,  the  result  of  the  pressure 
of  the  lower  edge  of  the  tube  or  of  its  upper  posterior  and  convex  side,  may 
occur.  Usually,  it  happens  on  the  anterior  wall,  rarely  on  both,  and  the 
main  trouble  to  which  they  give  rise  lies  in  the  repeated  hemorrhages  that 
proceed  from  the  laceration  of  granulation-tissue,  in  changing  the  canula,  for 
mstance,  and  the  descent  of  the  blood  into  the  trachea  and  lungs.  Cases  of 
extensive  ulceration,  with  erosion  of  the  large  vessels  at  the  root  of  the  neck, 
and  fatal  hemorrhage,  have  been  reported.  Considerable  care  should  then 
be  exercised  in  so  adapting  a  cimula  to  a  special  case  that  it  will  lie  as  free  as 
possible  within  the  lumen  of  the  trachea.  Ulceration  of  the  tracheal  walls, 
it  is  claimed,  never  occurs  with  the  right-angled  canula  of  Durham.  Occa^ 
sional  change  of  form  in  the  canula  or  the  use  of  canulas  with  rounded 
extremities  (perforated  with  numerous  slits)  is  often  advisable  when  the  tube 
is  worn  for  a  length  of  time. 

Another  complication  following  the  prolonged  sojourn  of  a  tracheal  tube — 
rare,  it  is  true — is  the  development  of  a  mass  of  granulation-tissue,  a 
veritable  tumor,  which  may  occlude  the  lumen  of  the  trachea  and  lead  to 
serious  disturbances  of  respiration.  The  growth  usually  occurs  about  the 
inner  edges  of  the  tracheal  wound,  extending  thence  inward  and  upward  or 
downward,  as  the  case  may  be,  and  is  most  frequently  met  with,  perhaps,  after 
tracheotomies  undertaken  for  diphtheria,  although  it  may  occur  as  a  result 
of  the  ulcerations  mentioned  above,  and  develop  even  from  the  cicatrix  in  an 
old  and  perfectly-closed  tracheotomy  wound.  The  size  of  the  mass,  its  loca- 
tion, and  the  amount  and  manner  of  its  interference  with  the  respiratory  cur- 
rent vary  much,  but  the  condition  must  ever  be  regarded  as  a  troublesome, 
even  dangerous,  one,  and  may  always  be  suspected  when  attempts  at  the 
removal  of  the  canula  temporarily  or  permanently  are  followed  by  sudden 
and  urgent  dyspnoea. 

The  exuberant  granulation-tissue  which  forms  about  the  outer  edges  of 
even  a  recent  tracheotomy  wound,  and  occasionally  renders  the  reintroduction 
of  the  tube  difficult,  as  well  as  closing  the  wound  while  it  is  out,  is  a  much 
simpler  matter,  and  is  easily  remedied  by  cutting  it  away  with  the  scissors  or 
checking  its  formation  by  caustic  applications. 

A  subcutaneous  emphysema  not  infrequently  occurs  as  the  result  of  poor 
surgery  and  delay  at  the  time  of  introducing  the  tube  into  the  windpipe,  or 
may  come  on  later  when  the  tube  fits  the  tracheal  wound  incompletely.  In 
either  case  it  need  excite  no  apprehension,  and  usually  quickly  subsides. 
Cervical  cellulitis  is  a  more  serious  matter,  but  is  fortunately  rare  if  uncon- 
nected with  disease  of  the  cartilages  of  larynx  or  trachea.  It  probably 
depends  upon  injury  to  the  tissues  and  a  too  extensive  opening  up  of  the 
intermuscular  strata  at  the  time  of  the  operation.  Should  the  complication 
arise,  the  tendency  to  the  burrowing  of  pus  must  be  prevented  by  free  drainage 
and,  if  necessary,  incisions.  The  other  surgical  indications  are  to  be  treated 
on  general  principles. 

When  the  incision  necessary  for  the  introduction  of  a  tracheotomy-tube 
has  been  made  through  healthy  tissue,  necrosis  of  the  cartilage  in  contact  with 
the  tube  belongs  to  the  rarest  of  the  complications  of  the  operation.  The 
simple  traumatic  perichondritis  set  up  by  the  operation  shows  no  tendency  to 
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eventuate  in  death  of  the  parts.  Equally  rare  is  cicatricial  contraction  of 
the  trachea  as  the  direct  result  of  the  operation.  That  it  may  follow  the 
healing  of  the  extensive  defects  sometimes  left  by  the  syphilitic  and  other 
processes  can  readily  be  understood ;  and  the  same  defects,  involving  as  they 
occasionally  do  the  loss  of  large  amounts  of  tissue  and  destruction  of  import- 
ant parts,  may  eventuate  in  the  formation  of  an  aerial  fistula  during  or  after 
the  healine  process  is  completed.  The  occurrence  of  such  a  fistulous  opening 
as  the  result  of  a  simple  and  uncomplicated  tracheotomy  wound  could  only 
be  regarded  as  the  evidence  of  unstilftil  surgery  and  after-treatment.  The 
various  plastic  operations  undertaken  for  Uie  repair  of  such  defects  are 
described  in  the  works  on  general  surgery,  notably  in  the  able  monograph 
of  SchuUer.  Dislodgment  of  the  canula  out  of  the  trachea  as  the  result  of 
an  insufficiently  long  tube,  or  of  neglect  to  fasten  the  tapes  which  hold  it 
properly  about  the  neck,  so  that  it  slips  during  couching  or  the  movements 
of  flie  patient,  is  an  accident  which  may  not  for  tne  moment  attract  the 
attention  of  an  inexperienced  surgeon  unless  laryngeal  dyspnoea  is  urgent. 
The  patient  breathes  quietly,  the  air  passing  by  the  sides  of  the  tube,  which 
apparently  is  correctly  placed.  The  simple  test  of  ascertaining  whether  air 
be  passing  through  the  canula  or  not,  or  of  making  a  trial  whether  the 
patient  breathe  as  well  when  the  finger  closes  the  opening  of  the  outer  tube, 
as  he  will  do  if  the  tube  is  out  of  the  trachea,  will  decide  the  question. 
Should  the  tube  have  slipped,  it  is  of  course  at  once  to  be  replaced. 

The  breaking  off  of  a  portion  of  the  inner  canula,  and  the  terminal  piece 
falling  down  the  trachea — several  instances  of  which  have  been  reported 
during  recent  years — ^is  more  apt  to  happen  with  the  right-angled  canula  of 
Durham,  the  inner  tube  of  which  is  necessarily  made  up  of  segments  held 
by  small  rivets :  these  become  in  time  loosened  and  the  piece  that  they  held 
detached.  The  outer  tube  of  the  hard-rubber  canula  also  has  become 
detached  from  its  collar  and  dropped  into  the  trachea.  An  occasional 
inspection  of  the  condition  of  the  tube  is  therefore  desirable. 


DISEASES  OF  THE  BRONCHI. 

BRONCHITIS,  ACUTE  AND  CHRONIC;  CATARRHAL;  MECHAN- 
ICAL; CAPILLARY;  AND  PSEUDO-MEMBRANOUS. 

By  N.  S.  DAVIS,  M.D.,  LL.D. 


Definition. — Inflammation  of  some  part  or  of  the  whole  of  the  mucous 
membrane  lining  the  bronchial  tubes  between  the  bifurcation  of  the  trachea 
and  the  alveoli  or  air-cells  of  the  lungs.  The  inflammation  may  vary  in 
grade  from  simple  hypersemia,  with  increased  irritability,  to  the  most  intense 
engorgement,  exudation,  and  tumefaction  of  the  membrane,  and  in  activity 
from  the  most  acute  and  rapidly-progressive  to  the  most  chronic  and  protracted 
in  duration. 

Synonyms. — By  the  earlier  writers  the  disease  was  called  Peri-pneumonia 
notha,  Angina  bronchialis,  and  sometimes  Erysipelas  pulmonis.  More  recently 
it  has  been  called  Catarrhus  suffbcativus,  Catarrhus  pituitosus,  Catarrhus 
bronchialis.  Bronchial  catarrh,  and  Bronchitis ;  Fr.  Bronchite ;  Ger,  Bron- 
chialentzundung.  Adopting  the  simple  name  of  bronchitis,  acute  and  chronic, 
in  the  further  consideration  of  the  subject  I  shall  group  the  cases  as  they  occur 
in  general  practice  under  the  heads  of  Catarrhal,  Mechanical,  Capillary,  and 
Pseudo-membranous  Bronchitis. 

History. — During  all  the  earlier  periods  of  medical  history  bronchitis  was 
generally  confounded  with  inflammation  of  the  membrane  lining  the  larynx 
und  trachea  on  the  one  side,  and  with  pneumonia  and  pulmonary  phthisis  on 
the  other.  Among  the  earliest  writers  who  gave  more  accurate  descriptions 
of  bronchitis  as  a  distinct  disease  were  Badham,  J.  P.  Frank,  and  Broussais, 
in  the  latter  part  of  the  eighteenth  century.  Full  and  accurate  descriptions 
of  the  disease,  diflerentiating  it  from  inflammation  of  other  parts  of  the 
respiratory  organs,  were  not  given,  however,  until  the  discovery  of  auscul- 
tation by  Laennec,  and  its  practical  application  aided  by  percussion  to  the 
physical  examination  of  the  chest.  This  important  addition  to  the  previous 
means  for  studying  the  exact  location  and  extent  of  all  diseases  within  the 
chest,  and  the  largely  increased  attention  given  about  the  same  time  to  the 
study  of  morbid  anatomy,  soon  led  to  as  accurate  an  appreciation  of  the  exist- 
ence and  extent  of  disease  in  any  part  of  the  organs  of  respiration  and  circu- 
lation as  in  any  of  the  structures  of  the  human  body. 

Etiology. — The  causes  of  bronchitis,  like  those  of  all  other  acute  diseases, 
may  be  divided  into  two  classes — namely,  predisposing  and  exciting.  The 
first  embraces  all  those  influences  that  are  capable  of  rendering  the  mucous 
membrane  of  the  air-passages  more  susceptible  to  impressions,  whether  by 
direct  increase  of  the  irritability  of  the  structure  or  indirectly  by  altering  the 
quality  of  the  blood  and  the  tone  of  the  smaller  blood-vessels.  The  second 
embraces  such  influences  only  as  are  capable  of  exciting  a  direct  incrense  of 
irritability  of  the  lining  membrane  of  the  bronchial  tubes,  with  congestion  of 
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^^r  Nood  in  \U  capillanL»s.  Among  the  most  common  pretii^posinjo:  causes  niny 
^^M  be  mentioned  ngc,  ^'x,  occupation  or  nif>i]es  of  life,  and  climatic  influences, 
^V  As  a  iLreneru!  rule,  the  gevcrnl  grades  of  brundntis  nre  more  prcviik'nt  during 
cliildluiod  and  old  age  than  during  tlie  active  period  of  udult  life.  The 
Britlnb  liegUtrar-Gcncrars  Report  for  1868  contained  3:3,25^  dinitlus  attrib- 
uted to  bront'hiti.s,  being  1344  for  every  million  of  inhahitanti*.  Of  the  whole 
number,  10,550  died  during  the  first  three  years  of  life,  and  18,485  over  forty- 
five  yean*  of  age,  leaving  only  4223  to  occur  between  the  age;?  of  three  and 
forty-five  years.  This,  however,  is  very  fur  from  indicating  correctly  the 
relative  prevalence  of  the  disease  at  the  clifferent  periods  of  lite,  for  the  reason 
that  the  disease  \h  far  more  fatal  both  in  early  life  and  in  old  age  than  in  the 
early  and  middle  periods  of  adult  lifeJ  During  the  montlis  of  FebnuiiT, 
^larch,  and  April,  1882,  in  San  Francieeo,  there  were  Go  deaths  reported  from 
bronchitis,  of  which  37  were  of  children  under  live  years  of  age.  25  adults  over 
Ibrty  years,  and  only  3  persons  between  five  and  forty  years.  During  the 
Rime  months  there  were  reported  154  deaths  from  bronchitis  in  the  city  of 
Chicago,  with  ab(vut  the  same  ratio  in  rcL'ard  to  age.  In  the  city  of  Phila* 
delphia,  during  the  &even  years  from  18H2  to  18rty,  the  deaths  from  bronchitis 
at  ttll  periochi  of  life  aggregatetl  IIHI),  of  which  405  were  of  cliildren  under  five 
Tears  of  age,  14  over  live  and  under  fifteen  years,  and  4ti0  of  personi*  over 
fifteen  years  of  age.*  These  and  similar  moriiiary  statistics  Imve  led  to  the 
very  general  adoption  of  the  opinion  that  earlv  childhofKl  and  old  age  are 
preeminently  susceptible  to  attacks  of  bronchitis.  Yet  my  o\sj\  clinical 
ohBerrations  and  reeords  relating  to  the  time  and  number  of  acute  and  sub- 
AOttte  cases  of  bronchitis  coming  under  my  own  cure  lead  to  a  very  different 
COQcluKion.  By  reference  to  those  rcconls  I  find  a  larger  number  of  cases 
oeeurring  between  the  ages  of  ten  and  thirty  years  than  sit  nny  other  |MTiod 
of  lift?.  ThuB,  <luring  the  first  six  months  of  the  present  yenr  (1882)  I 
recorded  59  Cii&ed  of  primary  hronchitis:  that  is,  cases  not  arising  sccondstrily 
ttl  complications  of  otljer  diseases.  Of  this  number,  only  5  were  children 
under  ten  vears  of  age,  38  Ijctween  ten  and  thirty  veans,  and  16  over  forty. 
It  is  nrobaf)le  that  similar  rt-y^ults  will  ije  obtained  Vjy  all  who  will  take  tlie 
trouble  Xty  record  the  whole  number  of  cases,  instead  of  simply  the  number 
of  de4iths.  The  statistics  uf  murttdity  in  relation  to  this  disease  are  deceptive, 
not  onlv  in  regard  to  relative  susceptibility  of  the  human  system  to  attacks 
at  nt  periods  of  life,  but  also  in  regard  to  the  ratio  of  mortality  of 

th*  it^df.     It  is  generally  conceded  that  the  chief  mortality  from  this 

diseiise  occurs  during  infancy  or  early  childhood  and  in  old  age,  cases  rarely 
lerminating  fiitally  in  youth  or  the  more  active  perio<l  of  adult  life.  Careful 
cxamiuation  of  cases  will  show  that  this  fatality  at  the  extremes  of  life  ia 
owing  maitdy  to  the  greater  tendency  of  the  inflammation  at  those  periotls  l^ 
extend  din>ctly  from  the  bronchioles  into  the  lobules  of  the  lungs,  thereby 
complicating  the  bronchitis  with  lobular  pneumonia ;  and  in  more  than  half 
the  cases  reported  under  the  head  of  bronchitis  the  fatal  result  was  caused  by 
the  pneumonia  instead  of  the  bronchitis. 

Neitlier  nKHu-ded  facL*  nor  my  own  clinical  observations  show  any  decided 
difference  in  the  sudceptibility'of  the  sexes  to  attacks  of  bronehial  infiam- 
matioiu 

Those  occupations  which  confine  the  parties  pursuing  them  much  indoors, 
and  At  a  tpmiicmture  either  too  warm  or  too  cold,  strongly  prcdispo^  to 
attiirkj*  of  infianunation  of  the  membrane  lining  the  respiratory  passages. 
Hnbiiua!  exposure  to  a  warm,  confined  air  invites  free  exhalation  from  both 
tl»e  bronchial  and  cutaneous  surfnces,  with  increased  susceptibility,  and  conse- 

*  See  B^ynaidHt  Syntrm  of  M&lifin*',  .\mer.  erl.,  vol.  ii.  p,  318. 

*  See  --I  hrojcti&d  Trcatuif  on  the  DUtantj^  o/  Children^  hj  J,  F»  Meigg,  M.  D.^  nntl  Willinm 
Pepper,  M.  D.,  4th  ed.,  p.  189. 


166  DISEASES  OF  THE  BRONCHI 

qiiontly  renders  the  individual  more  susceptible  to  all  external  impressions. 
Habitual  passive  exposure  indoors  to  a  low  temperature  represses  the  exhala- 
tions and  causes  the  retention  of  some  of  the  products  of  tissue-change  which 
by  their  presence  in  the  blood  render  the  individual  more  liable  to  attacks  of 
inflammation  on  the  supervention  of  any  exciting  cause.  For  the  same  reasons 
the  habitual  wearing  of  too  much  warm  clothing  on  the  one  hand,  or  too  little 
on  the  other,  predisposes  to  attacks  of  bronchial  disease.  Another  error  of 
importance  is  the  unequal  adjustment  of  clothing  to  different  parts  of  the 
cutaneous  surface.  In  children  especially  we  often  see  an  abundance  of 
warm  clothing  over  tlie  whole  body,  while  the  legs  and  feet  and  neck  have 
but  a  single  covering,  and  sometimes  none.  And  even  adult  women  oft^n  go 
out  loadeii  with  warm  clothing,  wliile  their  feet  and  ankles  are  protected  only 
by  thin  shoes  and  stockings.  All  those  occupations  that  surround  the  work- 
men with  an  atmosphere  filled  with  irritating  gases,  floating  particles  of  stone, 
metal,  or  charcoal,  or  with  the  dust  from  grain  and  many  vegetable  substances, 
increase  the  liability  of  such  workmen  to  attacks  of  all  grades  of  bronchial  in- 
flammation. 

It  is  universally  conceded  that  bronchitis,  as  well  as  inflammation  of  all 
other  parts  of  the  mucous  membrane  lining  the  air-passages,  prevails  most  in 
such  countries  as  are  characterized  by  a  cold,  damp,  and  variable  climate. 
This  can  be  well  illustrated  by  comparing  the  prevalence  of  this  class  of 
diseases  in  that  belt  of  our  own  country  lying  north  of  the  fortieth  parallel 
of  latitude  and  east  of  the  Rockv  Mountains  with  the  prevalence  of  the  same 
class  in  the  belt  south  of  the  thirty-third  parallel  and  bordering  uix)n  the 
Atlantic  and  Gulf  of  Mexico.  In  the  former  the  summers  are  comparatively 
short,  with  brief  periods  of  high  temperature,  the  winters  cold,  and  the  transi- 
tion seasons,  spring  and  autumn,  long  and  exceedingly  variable,  with  a  pre- 
dominance of  cold  and  dampness.  In  the  latter  all  the  conditions  just  men- 
tioned are  substantially  reversed.  Perhaps  the  earliest  reliable  statistics  we 
have  bearing  upon  this  subject  are  those  collected  by  Samuel  Forrej  from 
the  several  military  posts  occupied  by  the  United  States  Army,  and  given  in 
a  series  of  articles  in  the  American  Journal  of  Medical  Science,  and  subse- 
quently in  an  octavo  volume,  on  the  climate  of  the  United  States  and  its 
influence  over  the  prevalence  of  diseases.  The  valuable  facts  presented  by 
Forrey  were  added  to  bv  Daniel  Drake,  and  given  in  full  in  his  large  work 
on  the  topography  and  diseases  of  the  great  interior  valley  of  this  continent. 
From  these  sources  we  learn  that  the  average  annual  number  of  attacks  of 
inflammation  of  the  mucous  membrane  of  the  rcspiratorv  passages  in  every 
1000  soldiers  at  Fort  Snelling,  in  Minnesota,  latitude  44°  o3'^N.,wa8  600.  At 
Fort  King,  fifty  miles  from  the  Gulf  of  Mexico,  latitude  28°  58'  N.,the  annual 
number  of  attacks  average  only  101.2  in  every  1000  persons.  Again,  at  Madi- 
son Barracks,  near  Sackett*s  Harbor,  New  York,  the  average  number  of  attacks 
for  every  1000  persons  was  637.2,  while  at  Key  West,  Florida,  the  average  num- 
l)er  of  attacks  was  208.9,  and  at  Baton  Rouge,  Ix)uisiana,  only  207.2.  Lest  it 
should  be  thought  that  these  five  posts  had  been  selected  for  the  purpose  of 
showing  the  most  extreme  contrasts,  it  may  be  added  that  Drake,  after  a 
laborious  comparison  of  the  statistics  at  all  the  military  posts  in  the  great 
interior  valley  from  Fort  Snelling  at  the  north  to  Fort  Jessup  in  Louisiana, 
the  most  southern,  makes  the  "  ratio  of  decrease  in  bronchial  inflammations  " 
as  we  pass  from  the  north  to  the  south  as  31.5  for  each  degree  of  latitude.'  A 
similar  comparison  of  the  statistics  of  all  the  posts  on  the  Atlantic  Slope  from 
Madison  Barracks  to  Key  West  gives  nearly  the  same  resulfc*.  The  general 
inference  here  drawn  concerning  the  much  greater  prevalence  of  bronchitis 
in  the  colder  and  more  variable  climate  of  the  northern  belt  of  our  country 

*  See  A  Syfttemntic  Treatise  on  the  Principal  Diseases  of  the  Interior  Valley  of  North  Amer- 
tea,  etc.,  etc.,  2d  Series,  pp.  795,  796. 
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than  iw  the  southern  is  fully  corroborated  by  all  the  facts  to  be  gathered  from 
observations?  in  civil  life. 

A  study  of  the.se  mme  mllitar}'  statistics,  representing  the  mean  ratio  of  tlie 
prevalcfKt?  of  ^iW'ast^  of  the  re^iratt>ry  ptissage^^  for  a  f>erio(l  of  ten  yean?*  at 
nearly  nil  the  poBt-^,  \nll  justifv  w>me  other  interenccjs  ui'  interest  besides  the 
<)tie  juM  f^tated,  Aeeonlintr  to  thi.^  geiiend  intrrence  or  rule,  which  if^  assented 
to  by  all  the  authors  within  my  reach,  the  thrcf.  important  factors  in  the  cli- 
nmtes<  most  fnv<irahle  for  producing  brnnrhial  infltimmation  are  cold,  varia- 
bleness, ancl  dampnei?d,  the  latter  being  emphasized  by  mosst  writei'S  as  of 
|ire*lr>minatintr  iiiilueiK*e,  Yet  the  tables  before  us  show  that  the  higbcjst 
nitio  of  prevalence  of  inflatumatory  at  tucks  of  the  nmeouii  membrane  at'  the 
respiratdry  passages  in  the  northern  pail  of  tlm  interior  valley  wiu^  at  Fort 
Hn<*Uinfr,  in  the  immediate  vicinity  of  St.  Paul,  Minnesota,  being  GUO  attaeks 
for  every  1000  soldiers,  while  the  lowest  rati<}  was  ut  Furt  Detii  bom,  on  the 
site  now  occupied  by  the  city  of  Chicago,  being  only  102  for  every  1000  sob 
diers.  Looking  at  the  posts  in  the  eastern  part  of  the  northern  belt  of  coun- 
try, Madison  Barracks,  at  Sackett's  Harbcjr,  at  tlve  eastern  end  of  Lake  Onta- 
rio, gives  a  ratio  of  637  attacks  for  every  1000  soldiers,  while  Fort  Niagara, 
at  the  mouth  of  the  Niagam  Kiver,  near  the  western  end  of  the  same  laki% 
give^  a  ratio  of  only  355.  Again  rnrniog  to  the  posts  in  the  southern  l)elt 
af  country,  the  tables  show  at  Fort  Jessop»  in  the  interior  of  Wt'Stern  Tx>ui.si- 
ana,  a  ratio  of  432,8,  while  at  Fort  Jackson  the  ratio  was  only  47,5  ami  at 
Fort  King  101.2,  As  Fort  Suelling  is  on  the  high  rolling  pmirie  of  the 
interior  of  Minnesota,  noted  for  its  cold  ami  dry  air,  and  Fort  Jessup  on  the 
eJevated  arid  plateau  between  the  bead-watc-ni  of  the  Sal>ine  and  the  Red 
River,  they  cannot  be  noted  for  a  high  tlegree  of  atmospheric  moit?ture.  On 
the  other  huml,  Fort  Dearborn  was  located  on  the  south-west  shore  of  Lake 
Michigan*  on  the  liorders  of  a  low  and  wet  prairie  with  a  sul>stratu!n  of 
impiervious  clay,  giving  all  the  conditions  favorable  for  the  pre  valence  of  a 
high  df*grce  of  atmosj>henc  moisture.  And  Forts  Jackson  mul  King  are 
lioth  on  Kiw  rtlhivial  hmtls  only  fifty  miles  from  the  Gulf  Again,  Fort 
Niagara  is  surrounded  by  all  the  conditions  favoring  a  high  *lcgree  of  atmo- 
gpherie  moisture,  certainlv  erpial  to  those  surrounding  Madison  liarracks  in 
ncarlv  the  same  latitude,  and  yet  the  ratio  of  attacks  in  tlie  hitter  wim  nearly 
double  th<>s^  in  the  former.  It  is  evident,  therefore,  that  there  exists  some 
iinpMtrtant  factor  in  the  ditnatic  relations  of  the  inflanmuitory  aifections  of 
the  respiratory  passages  besides  temperature,  Immhiity,  and  ehangeableness. 
A  glance  at  the  topography  of  the  whole  country  will  show  that  each  of  the 
iKjstj*  giving  a  high  ratio  of  attacks — namely,  Aladison  Barracks  and  Forts 
nnelling  and  Jessup,  to  which  may  be  added  ForL^  Gratiot,  Crawfi)rd»  and 
WojmI — are  so  located  as  to  be  exposed  to  the  prevalence  of  unusually  severe 
winds  or  atmospheric  currents  cither  from  the  north-east  or  the  north-west 
ajtd  west,  with  certain  relations  either  to  high  njotintain-rangea  or  ocean- 
^rtirrtinta.  For  instance,  from  Madison  Barracks  the  open  vallr-y  of  the  St. 
Lawrence  River  extends  in  a  north-easterly  direction  to  the  Athintic  Ocean, 
wht-re  the  eold  ocean-current  is  from  the  north,  favoring  the  jiressure  of  cold 
ntujor<pheric  rurrents  directly  up  the  valley  from  the  nnrlh-east,  reaching  its 
termination  at  the  eastern  end  oi  Lake  Ontario  with  but  little  diminution  of 
fortv.  The  mountains  of  Northern  New  York,  Vermorat,  and  New  Hamp- 
ihire  seem  to  prevent  the  deflection  of  these  eurrenls  to  the  t-outh,  and  help 
to  keep  them  ihrcctly  in  the  line  of  the  valley.  That  the  high  ratio  of 
sttackj*  of  bronchial  and  catarrhal  aflt*etions  tit  MutliHin  Barraeks  m  largely 
du€  to  the  influen«-*es  here  described  is  corroborated  liy  the  ftiet  that  the  same 
eliia§  of  diseapcs  are  much  more  prevalent  in  the  province  of  Quebec,  through 
which  the  valley  of  the  St.  Lawrence  extends,  than  in  tlie  province  of  Onta- 
rio, as  shown  !)y  the  Registrar-Generars  Report  in  reference  to  the  several 
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military  posts  in  the  Canadas.  Turning  to  Forts  Snelling  and  Crawford  at 
the  north  and  Jessup  at  the  south,  we  find  them  so  situated  in  relation  to  the 
great  mountain-chains  to  the  west  as  to  be  fully  exposed  to  the  cold  and  strong 
atmospheric  currents  that  sweep  over  the  Plains  from  the  north-west  and  west 
with  such  force  as  to  justiiy  the  popular  title  of  blizzards.  Without  consum- 
ing more  time  in  details,  it  may  be  said  that  the  force  and  direction  of  atmo- 
spheric currents  have  quite  as  much  to  do  with  the  development  of  inflamma- 
tions of  the  air-passages,  including  all  grades  of  bronchitis,  as  either  tenjper- 
ature  or  humidity. 

As  might  be  inferred  from  what  has  already  been  said  in  relation  to  the 
influence  of  climatic  conditions,  season  of  the  year  is  also  found  to  exert  a 
marked  influence  over  the  prevalence  of  bronchial  affections.  Those  parts 
of  the  year  characterized  by  a  low  temperature,  high  winds,  and  frequent 
thermometric  changes  are  accompanied  by  the  highest  ratio  of  prevalence  of 
inflammations  of  the  respiratory  passages.  Thus,  the  statistics  compiled  from 
the  records  of  all  the  military  posts  by  Drake  show  an  average  ratio  fbr  the 
four  quarters  of  the  calendar  year  of  119.8  for  the  first  quarter,  72.7  for  the 
second,  48.7  for  the  third,  and  99.6  for  the  fourth.*  This  corresponds  closely 
with  the  resuhs  of  clinical  records  kept  under  my  owti  observation  through  a 
series  of  years. 

That  tubercular  deposits  in  the  lungs,  cancerous  gro^vths,  emphysema,  and 
previous  attacks  of  bronchitis,  all  strongly  predispose  the  patient  to  further 
attacks  of  the  last-named  disease,  is  proved  by  universal  clinical  experience. 

Exciting  Causes. — Exposure  to  sudden  and  extreme  changes  in  atmo- 
spheric temperature  from  warm  to  cold  is  almost  universally  regarded  as  the 
chief  exciting  cause  of  inflammation  of  the  bronchial  as  of  all  other  parts  of 
the  mucous  menibrnne  of  the  air-passages.  More  accurate  and  detailed  obser- 
vations, however,  show  that  such  changes  of  temperature  are  seldom  produc- 
tive of  diseases  of  this  class  unless  accompanied  by  coincident  high  winds  and 
humidity.  My  own  studies  concerning  the  relations  between  special  meteoro- 
logical conditions  and  the  prevalence  of  particular  diseases  have  led  me  to 
the  following  conclusions  in  regard  to  bronchitis  and  inflammation  of  the 
mucous  membrane  of  the  air-passages  generally : 

First.  Many  sporadic  cases  are  caused,  at  any  and  all  seasons  of  the  year, 
by  exposure  of  limited  portions  of  the  cutaneous  surface  to  cool  or  cold  cur- 
rents of  air  while  the  rest  of  the  body  is  well  protected.  Females  going  out 
with  thin  shoes  and  stockings  or  sitting  before  open  windows  with  low-necked 
dresses,  and  childrmi  out  on  cold  days  with  nalvcd  legs  from  short  trousers 
and  defective  stockings,  afford  many  and  familiar  examples  of  bronchitis  from 
this  cause. 

Second.  The  sudden  transition  from  a  protracted  period  of  intense  dry 
cold  to  a  higher  temperature  with  increased  atmospheric  humidity.  Almost 
every  winter  season,  in  the  northern  belt  of  the  United  States,  east  of  the 
Rocicy  Mountains,  is  characterized  by  several  periods  of  steady  dry,  cold  air, 
varying  from  one  to  three  weeks  in  duration,  during  which  the  mercury  in 
the  thermometer  often  descends  more  than  20°  C.  (8°-10°  F.)  below  zero,  and 
which  generally  ends  in  a  sudden  change  in  the  direction  of  the  winds  and  a 
marked  elevation  of  temperature,  constituting  what  is  popularly  called  a 
thaw.  Such  changes  are  very  uniformly  accompanied  by  a  general  preva- 
lence of  catarrhal  affections  of  the  air-passages,  including  many  cases  of 
bronchitis.  This  class  of  cases  occur  principally  in  the  months  of  December, 
January,  and  Februar}\ 

Third.  The  occurrence  of  those  cold  north-east  winds  that  during  the 
latter  part  of  autumn  and  early  part  of  spring  so  often  sweep  over  the  whole 
extent  of  our  Atlantic  coast  and  press  up  the  valley  of  the  St.  Lawrence  to 

*  See  Drake  on  the  Principal  Disttuea  of  the  Interior  Valley  of  North  AmerieOj  p.  792. 
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the  great  interior  lakes,  and  the  still  more  severe  currents  that  come  during 
the  same  seasons  from  the  north-west  and  weJ5t,  over  all  the  wide  plains  that 
inti-TA'ene  between  the  great  mountain -chuins  to  the  west  and  the  upper  lakes 
and  Mjsa^isytippi  River  to  the  east,  are  als^o  accompanied  by  a  high  ratio  of 
prevalence-  of  bronchial  atiections,  as  has  been  already  sliown  from  the  recortis 
of  the  several  railitary  post.s,  Moi^t  of  tliese  .severe  btonn.^  of  wind  are  accom- 
panied by  either  suow  or  rain  and  a  marked  increase  of  ozone  or  active  oxi- 
dizersi.  In  some  of  the  severe  snowstorms  from  the  north-east,  occurrin«i'  in 
the  latter  part  of  February  and  in  March,  I  have  found  an  unui?ual  uiiiuunt 
of  free  ammonia.  Whether  either  the  ozone  or  the  ammonia  ha^  fiad  any- 
thing to  do  with  the  production  of  the  bronchitis  cannot  he  dctennincd  uiuil 
the  observations  and  records  now  being  made  under  tlie  auspices  of  the 
American  Medical  Association  have  been  continued  for  a  few  years,  by  which 
adequate  data  will  be  furnished  for  reliable  deduction. 

Besides  ordinary  meteorological  condition5,  bronchitis  may  be  produced  by 
inlialing  irritating  substances,  such  as  steam,  irritating  gases,  steel-dust,  or 
minute  particles  of  other  metals  or  stone  in  workshops,  and  the  dust  encoun- 
tered in  handling  grain,  ete.  The  diseai^e  ha^  often  occurred  in  epidemic 
ibrm  without  the  preriencc  of  an  obvious  exciting  caQse.  It  also  frcfpieutJv 
occurs  in  connection  with  certain  general  fevei's,  more  particohirly  witli 
typhoid,  measles,  influenza,  and  pertussis.  It  also  sometimes,  tbuugh  nnjro 
rarely,  accompanies  rheumatism,  constitutional  syphilis,  and  erysipelas.  The 
presence  of  tuberculous  and  cancerous  deposits  in  the  lungs  almiii^t  always 
provoker  more  or  less  bronchial  inflammation  during  stane  part  of  their 
progress. 


Acute  Broncliitis< 

8Y3frTOMATOLOCY. — ^Thc  most  common  form  of  acute  bronchitis,  by  many 
writers  styled  catarrhal  bronchitis,  acute  bronchial  catarrh,  etc.,  presents  con- 
udcrable  variety  of  symptoms,  according  to  the  extent  of  the  membrane 
involved  and  tlie  intensity  of  the  inflammatory  process.  As  a  general  rule, 
the  dijsease  commences  with  slight  chilliness  or  unusual  sensitiveness  to  slight 
ehanges  of  tem[)erature,  accompauie<i  by  a  sense  of  soreness  and  ofipressfon 
behind  the  sternum  and  sometimes  across  the  whole  chest,  with  a  frequent  and 
rather  dry,  hai-sh  cough.  In  many  cases  there  is  during  the  fii-st  diiy  or  two 
coincident  congestion  of  the  membrane  lining  the  nostrils,  fauces,  nnd  larynx, 
Cftusiing  sneezing,  with  some  feeling  of  soreness  in  the  throat  and  hoarseness, 
iiK»  a  heavy  dull  pain  in  the  head,  much  increased  by  coughing.  By  the 
second  day  a  moderate  general  fever  has  supervened,  characterized  by  dry- 
n€m  and  mcKlerate  heat  of  the  skin,  flushed  face,  slight  increased  frequency 
mnA  fulness  of  the  pulse,  more  s^'nse  of  oppression  ami  soreness  in  tiie  che^^t, 
with  a  continuance  of  harsh,  dry  cough,  which  oflen  causes  soreness  in  the 
cpigit^trium,  radiating  laterally  in  the  direction  of  the  attjichrnentB  of  the 
diaphragm  to  the  inner  surface  of  the  ribs»  On  the  second  or  third  day  the 
inflamed  membrane  begins  to  be  less  dry  and  the  paroxysms  of  coughing 
bring  up  a  scanty  expectoration  of  a  tenacious,  somewhat  frothy  mucus, 
which  gradually  increases  until  about  the  fourth  or  fifth  day,  wlien  it  becomes 
more  opaque,  sometimes  yellowish,  and  much  more  easily  expectorated.  At 
tfa«  mMie  time  that  the  exj>cetoration  changes  to  a  more  opacpie  condition,  the 
general  febrile  symptoms  begin  gradually  to  uljate,  and  the  cough  is  accom- 
panied by  le?"d  sore  pain  both  in  tlie  chest  and  head. 

In  the  milder  class  of  cases,  the  decline  in  all  the  general  symptoms  ig  so 
rapid  that  by  the  seventh  or  ninth  day,  convalescence  is  established.  But  in 
the  more  severe  cases  the  more  important  symi>toms  may  continue  through 
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two  weeks,  and  convalescence  not  be  complete  until  the  end  of  the  third  week. 
And  in  some  of  the  cases  the  inflammation  does  not  disappear  on  the  subsi- 
dence of  the  febrile  symptoms,  but  degenerates  into  a  chronic  form,  causing 
a  continuance  of  cough,  with  some  muco-purulent  expectoration  and  slight 
soreness  in  the  chest,  through  an  indefinite  period  of  time.  The  disease  is 
most  likely  to  take  this  course  when  it  occurs  in  young  persons  having  a 
scrofulous  diathesis,  or  in  connection  with  eruptive  fevers  or  pertussis,  or  in 
the  aged  afflicted  with  rheumatism. 

During  the  active  stage  of  ordinary  cases  of  bronchitis  the  urinary  secre- 
tion is  diminished  in  quantity,  redder  than  natural,  and  deficient  in  chloride 
of  sodium,  and  the  bowels  are  inactive.  But  after  the  crisis  of  the  disease 
is  pnssed,  as  indicated  by  the  character  of  the  expectoration,  the  renal  and 
intestinal  discharges  soon  return  to  their  normal  condition. 

The  results  of  auscultation  and  percussion  in  ordinary  bronchitis,  limited 
to  the  membrane  lining  the  larger  bronchial  tubes,  are  mostly  negative.  In 
some  instances  during  the  first  or  dry  stage,  the  respiratory  or  vesicular  mur- 
mur may  be  slightly  harsher  or  more  dry  than  natural,  and  afler  the  exuda- 
tion or  secretion  of  mucus,  as  indicated  by  expectoration,  there  may  be  some 
coarse,  moist  r&les,  which  are  removed  temporarily  by  coughing,  but  return 
again  in  a  little  time.  These  rales  are  heard  much  more  in  cases  occurring 
either  in  infancy  or  in  old  age  than  in  youth  or  the  middle  period  of  adult 
life.  Percussion  elicits  only  the  natural  degree  of  resonance  throughout  the 
whole  course  of  the  disease,  except  in  those  rare  cases  in  which  complete 
occlusion  of  the  bronchial  tube  has  taken  place,  causing  exclusion  ot  air 
from  certain  lobules  of  the  lungs,  and  consequently  a  shade  of  dulness  on 
percussion  over  such  lobules. 


Mechanical  Bronchitis. 

By  mechanical  bronchitis  is  meant  those  cases  in  which  the  inflammation 
is  caused  by  the  direct  action  of  mechanically  irritating  substances  floating  in 
the  inspired  air,  as  fine  particles  of  steel  and  otlier  metals,  particles  of  stone, 
charcoal,  and  various  vegetable  powders  and  fungi.  Such  substances,  when 
inhaled,  arc  liable  to  impinge  on  the  surface  of  the  bronchial  membrane  and 
produce  direct  irritation  and  inflammation,  both  acute  and  chronic. 

Cases  originating  from  this  class  of  causes  differ  from  ordinary  acute  bron- 
chitis chiefly  in  the  mode  of  beginning  and  in  the  greater  tendency  to  con- 
tinue in  the  chronic  form.  Instead  of  slight  rigors,  coryza,  and  early  devel- 
opment of  moderate  general  fever,  the  patient  generally  complains  first,  and 
for  several  days,  of  a  sense  of  tickling  or  fulness  in  the  air-tubes,  with  occa- 
sional paroxysnLs  of  violent  coughing  and  little  expectoration.  Sometimes 
particles  of  the  foreign  substance  that  is  producing  the  inflammation  may  be 
seen  mixed  with  the  mucus  or  matter  expectorated.  In  many  of  these  cases 
there  is  much  soreness  in  the  chest  and  considerable  dyspnoea,  especially 
during  the  night,  followed  by  severe  coughing  in  the  morning,  and  a  more 
free  discharge  of  mucus  occasionally  containing  little  streaks  of  blood,  but 
which  is  never  intimately  intermixed  with  the  sputa  as  in  pneumonia.  If  the 
patient,  by  change  of  occupation  or  othenvise,  ceases  to  oe  exposed  to  the 
further  action  of  the  exciting  cause,  the  symptoms  soon  begin  to  abate,  and 
a  complete  recovery  may  take  place  in  from  two  to  four  weeks.  If  exposure 
to  the  further  action  of  the  exciting  cause  is  not  avoided,  the  disease  will 
necessarily  assume  a  chronic  form,  and  in  many  cases  produce  such  changes 
as  to  materially  shorten  the  life  of  the  patient. 
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Capillary  Bronchitis. 


By  this  term  is  meant  inflammation  in  the  smaller  bronchial  tubes,  but  not 
necessarily  involving  the  true  bronchioles  as  they  terminate  in  the  air-cells. 
It  may  arise  from  all  the  causes  that  are  capable  of  exciting  inflammation  in 
the  larger  and  medium-sized  tubes.  It  mav  occur  at  any  period  of  life,  but 
is  most  frequent  in  infancy  and  early  childhood,  and  next  in  persons  past 
the  middle  period  of  life. 

The  chief  differences  in  the  clinical  history  of  this  and  ordinary  catarrhal 
bronchitis  arise  from  the  greater  obstruction  to  the  ingress  and  egress  of  air 
through  the  inflamed  tubes.  The  same  degree  of  tumefaction  of  the  mem- 
bnme  that  occasions  but  little  obstruction  in  the  larger  tubes  is  capable  of 
completely  obstructing  many  of  the  smaller  ones,  and  thereby  causing  much 
dyspnoea  and  sense  of  oppression,  with  frequency  of  respiration,  accompanied 
at  nn*t  by  an  abundance  of  dry  rdles  in  all  parts  of  the  chest,  followed  later 
by  the  complete  intermixture  of  dry  sounds  and  moist  submucous  rales,  the 
latter  caused  by  more  or  less  exudation  or  secretion  of  mucus  from  the 
inflamed  mucous  membrane.  The  addition  of  the  tenacious  mucous  exuda- 
tion to  the  previous  tumefaction  of  the  membrane,  often  so  far  obstructs  the 
ingress  of  air  to  the  air-cells  of  the  lungs  that  the  respirations  become  short, 
very  frequent  and  noisy,  with  blueness  of  the  lips,  coldness  of  the  extrem- 
ities, drowsiness,  and  soon  death  from  suflbcation.  This  result,  however,  is 
seldom  met  with  except  in  quite  young  children  and  in  persons  enfeebled  by 
age  or  by  previous  disease. 

In  cases  which  do  not  thus  tend  to  an  early  fatal  result  from  the  direct 
obstruction  of  the  bronchi  the  respirations  continue  frequent,  in  young  chil- 
dren sometimes  reaching  50  or  60  respirations  per  minute,  with  much  dyspnoea 
and  restlessness ;  the  pulse  is  quick,  but  not  in  proportion  to  the  respirations ; 
the  expression  of  countenance  is  anxious  and  often  slightly  bloated,  with  a 
leaden  hue  of  the  prolabia;  the  wings  of  the  nose  expand  and  the  chest 
heaves  with  each  inspiration,  giving  a  great  variety  of  dry,  whistling  sounds 
penerally  throughout  the  whole  chest,  which  after  the  first  two  or  three  days 
become  mixed  with  sharply-defined  submucous  r&les,  and  in  the  later  stages 
give  place  to  the  hitter  entirely.  The  cough  is  frequent  and  inefficient,  on 
account  of  the  difficulty  of  getting  sufficient  air  to  make  it  satisfactory.  The 
temperature  varies  from  38°  to  39.5°  C.  (101-103°  F.),  seldom  rising  above 
the  latter  figure  unless  conij)licated  with  lobular  pneumonia.  The  urine  is 
generally  scanty  and  deficient  in  tlie  chlorine  salts,  and  the  bowels  are  inactive. 
The  hibored  efforts  of  breathing  in  many  cases  make  the  upper  and  anterior 
part  of  the  chest  appear  more  prominent  than  natural,  and  even  more  reso- 
nant on  percussion  on  account  of  temporary  emphysema  from  over-distension 
of  the  air-cells  in  those  parts,  while  in  some  parts  of  the  lower  and  posterior 
portions  there  is  less  expansion  and  less  resonance  than  natural  from  the 
occlusion  of  some  of  the  bronchi  and  the  partial  obstruction  of  others  lead- 
ing to  those  parts  of  the  lungs. 

ik»tween  the  third  and  fifth  days  usually  the  mucous  exudation,  which  up 
to  that  time  had  been  scanty  and  tenacious,  becomes  more  abundant  and  more 
opaque,  and  in  two  or  three  days  more  assumes  a  distinct  muco-purulent  cha- 
racter and  is  much  more  easily  expectorated.  As  that  which  comes  from  the 
smaller  bronchial  tubes  is  less  mixed  with  air,  and  consequently  less  frothy 
than  that  which  comes  from  the  larger  tubes,  the  two  qualities  of  matter  may 
often  be  recognized  in  the  same  mouthful  of  sputa;  and  if  the  whole  be  placed 
in  water,  that  from  the  smaller  tubes  will  drop  lower  in  the  water,  or  sink  to 
the  bottom  if  detached  from  the  other,  which  floats  freely  upon  the  surface. 

In  acute  cases,  at  the  same  time  that  the  expectoration  becomes  more 
opaque  and  more  easily  dislodged  by  coughing,  all  the  more  important  symp- 
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toms  begin  slightly  to  improve,  and  by  tlie  end  of  the  second  week  convales- 
cence is  fairly  established.  Many  cases,  however,  are  less  acute,  slower  in 
progress,  and  do  not  reach  convalescence  in  less  than  two  or  four  weeks ;  and 
many  of  this  class  manifest  a  strong  tendency  to  continue  indefinitely  in  a 
chronic  form,  more  especially  in  persons  past  the  middle  period  of  life.  In 
some  of  the  cases  that  do  not  continue  in  a  chronic  form,  the  bronchial  mem- 
brane is  left  in  a  condition  of  such  susceptibility  that  the  attack  is  renewed 
on  the  slightest  exposure  to  the  exciting  causes. 


Rheumatic  Bronchitis. 

Although  many  systematic  writers  on  practical  medicine  make  no  mention 
of  this  form  of  bronchitis  except  as  a  complication  of  general  rheumatic  fever, 
yet  cases  both  of  acute  and  chronic  inflammation  of  the  bronchi,  of  unmistak- 
able rheumatic  character,  have  so  often  come  under  my  observation  that  I  am 
constrained  to  recognize  it  as  a  distinct  form  of  disease.  In  regard  to  the 
relative  frequency  of  the  occurrence  of  this  class  of  cases,  I  find  in  a  brief 
report  concerning  965  cases  of  chronic  pulmonary  disease,  read  in  the  medi- 
cal section  of  the  American  Medical  Association  by  F.  H.  Davis  in  1877,*  the 
following  classification  of  the  cases : 

Chronic  catarrhal  bronchitis 403 

Chronic  rheumatic  bronchitis 283 

Clironic  bronchitis  accompanied   by  gastric  derangement  and  spas- 
modic dyspnoja 119 

Chronic  bronchitis,  modified  by  syphilitic  disease .  37 

Hereditary  pulmonary  tuberculosis 56 

Inflammatory  pulmonary  phthisis 67 

Total 965 

It  will  be  seen  that,  of  the  842  cases  of  chronic  bronchitis  included  in  the 
table,  the  writer  classes  283,  or  a  trifle  more  than  33  per  cent.,  as  of  rheu- 
matic character.  That  the  relative  proportion  of  acute  cases  of  a  distinct 
rheumatic  character  is  less  than  those  of  a  chronic  grade  I  have  no  doubt, 
and  yet  their  number  is  not  so  small  as  to  be  insignificant  or  unworthy  of 
careful  attention. 

They  differ  in  clinical  history  from  ordinary  acute  bronchitis  chiefly  in  the 
following  particulars :  Etiologically,  a  laree  proportion  of  them  occur  in  per- 
sons of  a  rheumatic  diathesis,  either  hereditary  or  acquired,  and  at  those  sea- 
sons of  the  year  characterized  by  a  predominance  of  cold  and  damp  air  with 
frequent  changes  of  temperature. 

Symptomatically,  they  are  characterized  from  the  beginning  by  more 
continuous  dull  pain  in  the  chest,  often  extending  to  the  attachments  of 
the  diaphragm,  the  shoulders,  and  the  dorsal  portion  of  the  spine ;  by  more 
persistent  dry,  harsh  cough,  often  exhibiting  a  marked  spasmodic  character 
and  accompanied  by  a  great  aggravation  of  the  pains  in  different  parts  of  the 
chest.  When  the  smaller  bronchi  are  involved  the  stage  of  dry  r&les  is  much 
more  protracted,  the  dyspnoea  and  suffocative  paroxysms  of  coughing  more 
uniformly  aggravated  at  night ;  and  when  mucous  exudation  does  take  place 
it  remains  scanty  and  viscid,  rarely  presenting  a  distinct  muco-purulent  cha- 
racter unless  the  case  is  protracted  into  a  chronic  form,  and  sometimes  not 
then.  During  the  active  stage  the  urine  is  less  in  quantity  and  more  decid- 
edly acid  in  reaction  than  natural,  and  the  bowels  generally  costive. 

When  not  interfered  with  by  appropriate  treatment,  these  cases  run  a  much 
more  protracted  course,  and  more  frequently  degenerate  into  a  chronic  form, 

*  See  Transactions  of  Ameriean  Medical  Association^  vol.  zzviii.  p.  269,  1877. 
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than  those  of  an  ordinary  (.'.atarrlial  character,  Wlien  they  arc  thus  allowed 
to  run  a  protracted  course  or  to  coiitiime  ui  a  chronic  form,  thoy  Jiianifest 
another  tendency  of  j^reat  inj|>ortatice — iianjely,  to  have  the  inffammation 
sxtend  by  continuity  from  the  fibrous  and  muscular  ^tructure^  of  the  small 
pirronchi  into  the  connective  tissue  of  the  pulmonary  lobules,  inducing:  sclerosis 
^ni  the  latter  tissue  and  consequent  cornpn^sion  or  obliteration  of  the  alveoli 
or  air-cells,  and  permanent  contraction  of  the  chest.  Much  and  aireful  clin- 
ical ob:?ervation  has  satisfied  me  that  many  of  the  cases  now  classed  by  writers 
as  fibrous  and  inflammatory  phthisis  bei^an  as  simple  acute  or  subacute  rheu- 
matic bronchitis,  which,  bein;^  renewed  at  every  return  of  the  cold,  damp,  und 
chan>i^»able  part  of  the  year,  not  oidy  ultimately  caused  permanent  thickening 
tjf  the  bronchial  structures,  but  gradually  iuv!t<led  portions  of  tlie  connective 
tii^ucof  the  lungs,  and  induced  similar  [»athological  clmnges  in  it,  coufetituting 
Uie  sclerosis  just  mentioned. 


Pseudo-membranous  Bronchitis. 

This  affection  has  been  described  by  diflerent  writei's  under  the  atlditional 
names  of  plastic,  croupous  or  croupal,  and  diphtheritic  bronchitis.  The  exten- 
sion of  the  inflammation  and  membranous  exudation  to  tlie  bnnnchial  tubes 
in  case;^  of  diphtheria  and  pseudo-membranous  tracheitis  and  hiryn^jritis  or 
rjjroup,  is  of  frequent  occurrence.  But  as  a  distinct  disease  limited  to  the 
Dronchial  membrane  it  is  of  comparative! v  rare  occurrence. 

Jtn  1854,  T.  B.  Peacock  noticed  in  the  f^ranmctlom  of  tlie  Ij^mdon  Paiho- 
fijftal  Society  34  ea^scs  collected  from  European  soun.'cs;  Bienner  in  18<j7 
increased  the  number  to  58;  Kreti^chy  in  1874  added  10,  and  Ctievstok  4 
more  cases — makinir  in  all  72  cajse**  in  Europe.  In  1879,  W.  C.  Ghisjrow  of 
Sl  Louis  read  to  the  medical  section  of  the  American  Medical  Association  an 
Interesting^  report  on  the  subject  of  plastic  bronchitis,  in  which  he  notices  2^ 
cases  which  had  occurred  in  tliis  country,  accounts  of  which  were  obUiiTud 
rom  Jin  extensive  correspondence  with  leadini^  phvsicians  in  all  parts  of  the 
Jnited  States,  as  well  as  from  reference  to  our  periodical  medical  literature.' 
rhi^Hc  ijttatiiJtics  are  certainlv  sufficient  to  justify  the  statement  that  tlie  diaeaiie 
is  of  rai*e  occurrence  both  in  this  country  ami  in  Europe, 

The  statistics  thus  far  collected  show  a  nmch  greater  prevalence  of  the 
dii»eai^e  In  males  than  in  females,  and  that  the  larger  number  of  cases  occur 
between  the  aeres  of  fifteen  and  fifty  years,  although  one  case  is  refwrted  by 
T.  O.  Simons  of  Charleston,  S.  C,  as  qnoted  by  Gla.s;::ow,  at  four  ye4ii*s  of  age, 
inil  Goumoens  one  at  seventy-two.  In  a  large  proportion  of  the  cases  re]>ortcd 
the  dL^enst?  existed  in  a  chronic  form.  When  acute,  and  aflecting  a  large  por- 
tion of  the  broncliial  membrane,  it  is  liable  to  leiui  to  an  early  fatal  tenninatton 
from  obstruction  to  the  ingress  of  air  to  the  air-cells  of  the  lung3.  But  in  many 
wc«  the  disease  hiw  extended  to  only  a  limited  number  of  the  bronchi,  and 
rovery  has  generally  taken  place  in  from  two  to  three  weeks. 
The  symptoms  differ  from  those  of  ordinary  bronchitis  in  only  two  important 
particulars — namely,  the  more  violent  and  suffocative  character  of  the  cough, 
and  the  actual  nfipearaoce  of  shreds,  patches,  or  casts  of  pseudo- membrane  in 
ther  matters  raised  and  ejected  by  coughing.  The  hitter  is  tlie  only  reliable 
Ihi gnostic  symptom  by  which  it  can  be  certsiinly  differentiated  from  nU  other 
Dnns  of  bronchial  inflammation.  When  the  membranous  exudation  is  dts- 
chttr>red  in  shreds  or  email  pieces,  it  may  readily  escape  the  attention  of  the 
"fjljyjtirian,  an<l  even  considerable  casty  when  expectorated  are  in  some  cases 
m  surrtjunded  witli  mucus  and  eollajjsed  into  a  slightly  yellowish  ma.ss  in  the 
central  part  of  the  mouthful  expectorated,  that  they  might  be  regarded  t\&  only 
*  See  Tranmethm  of  the  AftturicaH  Medical  Aeeoeiaiion^  ¥ol.  xxx,  p.  177|  1879, 
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a  more  muco-punilent  part  of  the  mucous  secretion.  If  the  whole  is  thrown 
into  water,  however,  and  agitated  a  little,  the  membranous  patches  and  casts 
will  be  quickly  unfolded  in  such  a  manner  as  to  be  easily  recognized.  It  is 
distinguished  from  mucus  by  placing  it  in  a  solution  of  acetic  acid,  which 
causes  it  to  swell,  while  mucus  contracts  in  a  similar  solution.  It  has  the 
appearance  of  having  been  formed  in  concentric  layers,  and  is  sometimes 
cast-off  so  complete  as  to  present  a  continuous  representation  of  one  or  both 
primary  and  several  of  the  secondary  bronchial  tubes.  Under  the  micro- 
scope it  has  the  same  fibrillated  appearance  as  other  pseudo-membranous 
formations. 


Chronic  Bronchitis. 

Cases  of  acute  and  subacute  bronchitis  belonging  to  either  of  the  five 
varieties  just  described  may  be  protracted  until  tney  assume  a  chronic  form, 
and  other  cases  of  each  variety  are  met  with  which  have  been  chronic  from 
the  beginning.  This  form  of  the  disease  is  met  with  in  aged  persons  more 
frequently  than  at  an  earlier  period  of  life.  In  children  it  sometimes  follows 
as  a  sequel  of  measles  and  whooping  cough,  and  in  adults  is  often  associated 
with  tuberculosis,  emphysema,  and  cardiac  diseases. 

Etiology. — Chronic  bronchitis  is  capable  of  originating  from  any  and  all 
the  causes  that  have  been  enumerated  as  capable  of  producing  the  more  acute 
forms  of  the  disease,  and  consequently  prevails  most  under  the  same  conditions 
of  topography,  climate,  and  social  relations. 

Symptomatology. — ^The  symptoms  of  ordinary  chronic  catarrhal  bronchitis 
differ  from  those  accompanying  the  acute  form  of  the  disease,  chiefly  in  the 
absence  of  general  fever  and  the  existence  of  much  less  pain  or  feeling  of 
soreness  and  oppression  in  the  chest.  The  patient  generally  complains  of  a 
rather  harsh,  full  cough,  usually  more  severe  on  first  retiring  to  bed  at  night 
and  on  rising  in  the  morning,  but  occurring  at  intervals  through  the  day,  and 
accompanied  by  a  mucous  or  nmco-purulent  expectoration  varying  much  in  its 
amount  and  tenacity.  In  the  great  majority  of  cases  occurring  in  young  per- 
sons and  in  the  first  part  of  adult  life,  the  expectoration  is  simply  a  whitish  or 
slightly  opaque  mucus,  more  or  less  frothy  from  the  intermixture  of  minute 
bubbles  of  air,  and  easily  dislodged,  especially  in  the  mornings.  In  old  per- 
sons and  in  cases  which  nave  continued  a  long  time,  the  expectoration  often 
becomes  more  copious  and  more  decidedly  purulent,  with  slight  feverishness 
at  night  and  some  loss  of  flesh. 

In  all  the  cases  except  those  last  mentioned  the  general  health  of  the 
patient  is  but  little  impaired,  the  appetite  and  secretions  usually  remaining 
nearly  natural.  Those  who  pursue  mdoor  occupations  or  are  sedentary  in 
their  habits  will  be  prone  to  constipation  and  imperfect  digestion — more,  how- 
ever, from  the  circumstances  just  mentioned  than  from  the  eflTects  of  the 
bronchial  disease.  All  cases  of  chronic  bronchitis  are  subject  to  temporary 
aggravation  by  exposure  to  a  cold  and  damp  atmosphere,  whether  indoors  or 
out,  and  are  also  very  susceptible  to  increase  from  the  inhalation  of  air  con- 
taining dust  or  floating  particles  of  solid  matter  or  of  irritating  gases. 

Cases  of  ordinary  chronic  bronchitis  rarely  prove  fatal  without  the  int4?r- 
currence  of  some  other  disease,  and  yet  there  is  no  natural  limit  to  their 
duration.  In  many  cases  the  symptoms  almost  disappear  during  the  warm 
months  of  summer,  but  return  with  the  first  period  of  cold  and  wet  weather 
of  autumn.  Such  patients  usually  find  permanent  relief  by  changing  their 
residence  to  a  mild  and  dry  climate. 

The  symptoms  of  the  rheumatic  grade  of  chronic  bronchitis  differ  from 
those  just  described  mostly  in  the  more  severe  paroxysmal  character  of  the 
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cough,  with  either  no  expectoration  or  only  a  scanty  quantity  of  a  glairy, 
tenacious  mucus ;  in  the  more  soreness  or  dull  pain  in  the  intercostal  muscles 
and  attachments  of  the  diaphragm ;  and  in  the  more  marked  influence  of 
sudden  and  severe  meteorological  changes.  Perhaps  the  most  marked  and 
distressing  cases  of  this  variety  of  bronchitis  are  those  we  occasionally  meet 
with  in  old  persons  whose  joints,  especially  those  of  the  extremities,  have 
long  been  stiffened  and  sometimes  enlarged  from  chronic  rheumatism,  and 
who  are  harassed  and  worn  from  a  harsh,  suffocative  cough,  the  worst  par- 
oxysms of  which  are  almost  always  during  the  latter  part  of  the  night  and 
the  early  morning,  accompanied  by  the  expectoration  of  considerable  quan- 
tities of  a  thick,  viscid,  and  very  tenacious  mucus,  which  is  dislodged  with  so 
much  difficulty  that  in  the  midst  of  the  more  violent  paroxysms  of  coughing 
the  action  of  the  stomach  is  reversed  and  its  contents  ejected  by  vomiting. 
This  is  very  liable  to  happen  just  after  breakfast,  and  to  occasion  the  loss  of 
the  morning  meal.  The  condition  of  these  patients  is  very  generally  amelior- 
ated during  the  warm  months  of  summer,  but  on  the  whole  they  emaciate  and 
grow  more  helpless  from  year  to  year,  until  they  die  either  from  exhaustion 
or  the  supervention  of  pubnonary  sclerosis  (fibroid  phthisis),  endocarditis,  or 
chronic  diarrhoBa.  There  is  one  grade  of  rheumatic  irritation  which  is  liable 
to  attack  the  fibrous  texture  of  the  smaller  bronchi  and  to  give  rise  to  a  very 
persistent  form  of  asthma,  which  increases  with  every  returning  cold  season 
of  the  year ;  but  as  asthma  in  all  of  its  forms  is  treated  in  other  parts  of  this 
work,  1  only  allude  to  it  in  this  connection. 


Pathology  and  Morbid  Anatomy  of  Bronchitis. — The  special  path- 
ology of  inflammation  involving  the  mucous  membrane  and  other  structures  of 
the  bronchi  does  not  differ  from  that  of  similar  grades  of  inflammation  in  any 
other  structures  of  the  body.  It  consists  essentially  of  an  increase  or  disturb- 
ance of  those  properties  of  living  organized  matter  which  regulate  the  molecular 
movements  constituting  nutrition,  disintegration,  secretion,  and  cell-evolution 
to  such  a  degree  as  to  cause  accumulation  of  blood  in  the  capillaries,  followed 
by  exudation  and  increased  cell-proliferation,  which  may  organize  into  plastic 
material  or  pseudo-membrane  or  degenerate  into  pus,  according  to  the  coinci- 
dent circumstances  and  condition  of  tlie  patient. 

Consequently,  the  anatomical  changes  resulting  from  acute  catarrhal  bron- 
chitis are,  in  the  early  stage,  more  or  less  intense  congestion  of  blood  in  the 
vessels,  causing  redness  and  tumefaction  of  the  membrane,  soon  followed  by 
an  increased  flow  of  mucus,  with  increase  or  proliferation  of  mucous  cor- 
puscles and  epithelium-cells,  while  leucocytes  or  white  corpuscles  are  seen 
permeating  the  capillary  walls  and  penetrating  the  submucous  tissue  or 
mingling  with  the  increased  epithelium  upon  the  surface.  These  several 
inflammatory  products  are  seen  adhering  to  the  surface  of  the  inflamed  mem- 
brane and  in  the  smaller  tubes,  often  so  filling  their  calibre  as  to  greatly  inter- 
fere with  the  ingress  and  egress  of  air  through  them,  and  of  course  adding 
to  the  dyspnoea  that  characterizes  the  capillary  form  of  bronchitis.  During 
the  latter  stage  of  the  disease  pus-corpuscles  are  seen  freely  intermingled 
with  the  mucus,  and,  owing  to  the  exfoliation  of  much  of  the  epithelium,  the 
surface  of  the  mucous  membrane  often  appears  irregular,  abraded,  or  ulcer- 
ated. 

When  the  inflammation  has  been  protracted  into  a  chronic  form,  the  vessels 
appear  less  congested,  but  the  cell-proliferations  continue  both  in  the  nmcous 
and  submucous  structures,  causing  thickening  and  increased  density,  with  a 
still  more  purulent  quality  of  secretion.     The  bronchial  glands  are  also  some- 
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times  found  enlarged,  and  either  softened,  colored  with  pigment,  or,  more  rarely, 
calcified. 

In  addition  to  the  foregoing  changes,  in  many  cases  of  the  capillary  form  of 
bronchitis  some  lobules  of  the  lungs  are  found  collapsed  from  the  complete 
occlusion  of  the  bronchi  leading  to  them  by  the  accumulation  of  tenacious 
mucus  with  other  inflammatory  products.  And  in  the  same  cases  the  air- 
cells  in  other  parts  of  the  lungs,  more  frequently  the  upper  and  anterior 
parts,  are  enlarged  from  over-distension,  constituting  a  degree  of  emphysema. 

In  very  chronic  cases,  especially  of  the  rheumatic  variety,  consiaerable 
hypertrophy  of  the  connective  tissue  of  the  bronchi  has  been  found,  and  in 
other  caijes  atrophy  of  the  same  tissue,  the  latter  generally  accompanied  by 
more  or  less  dilatation  of  the  tubes. 

In  pseudo-membranous  or  croupous  bronchitis  the  bronchial  tubes  are  found 
lined,  and  in  some  cases  filled,  with  a  plastic  exudate.  Usually,  only  a  limited 
number  of  the  bronchi  are  affected.  The  tube-casts  that  may  be  expelled  are 
generally  in  the  form  of  balls,  which  mav  be  unrolled,  and  which  will  then 
be  found  to  be  fragments  or  complete  cylindrical  casts  of  the  tubes.  They 
are,  when  expelled,  usually  yellowish  and  often  sanious.  When  washed  they 
are  white.  There  are  frequently  pomts  of  enlargement  along  the  casts 
which  arc  caused  either  by  the  presence  of  air-bubbles  within  them,  or  by  a 
more  rapid  exudation  from  that  point  on  the  bronchus.  The  largest  casts 
are  usually  solid  and  laminated  in  structure ;  the  smaller  ones  more  fre- 
quently are  hollow,  containing  a  greater  or  less  number  of  air-bubbles ;  the 
smallest  consist  of  a  single  solid  thread.  Under  the  microscope  the  casts 
seem  to  be  composed  of  a  structureless  or  fibrinous  substance  holding  numer- 
ous mucus  and  pus-cells,  more  or  less  numerous  globules  of  fat,  and  occasional 
epithelial  cells ;  seldom  red  blood-corpuscles,  although  these  may  be  numerous 
on  the  surface.  The  casts  are  usually  moderately  compact,  firm,  and  elastic. 
Toward  the  end  of  the  disease,  however,  they  may  be  less  firm.  In  some 
cases  toward  the  close  of  life  epithelial  cells  are  abundant  in  them,  but  in 
other  cases  on  post-moitem  examination  the  epithelial  lining  of  the  bronchi 
is  found  nearly  or  quite  entire.  The  mucous  membrane  may  be  much  red- 
dened, or,  on  the  other  hand  paler  than  normal.  The  submucous  tissues  are 
also  sometimes  involved  in  the  swelling,  and  occasionally  infiltrated  with 
serum.* 

Diagnosis. — The  principal  diseases  from  which  acute  inflammation*  of  any 
part  of  the  bronchial  mucous  membrane  needs  to  be  diflferentiated  are  pneu- 
monia, pleurisy,  laryngitis,  tracheitis,  and  asthma,  while  it  is  still  more 
important  to  keep  a  clear  line  of  diagnosis  between  the  chronic  grades  of 
bronchial  inflammation  and  the  earlier  stages  of  pulmonary  phthisis  and  of 
emphysema.  From  nearly  all  the  diseases  named  it  is  separated  by  negative 
evidence  or  the  absence  of  symptoms  and  physical  signs  characteristic  of 
those  afTections.  It  neither  presents  the  rusty  expectoration  or  high  temper- 
ature or  fine  crepitant  rale  of  pneumonia,  nor  the  acute  pains  or  short  stifled 
cough  or  friction-sounds  of  pleurisy  in  the  early  stage,  and  still  less  is  there 
in  the  middle  and  later  stages  any  of  the  dulness  on  percussion  that  charac- 
terizes the  corresponding  stages  of  the  other  two  diseases.  In  true  asthma 
the  active  symptoms  are  distinctly  paroxvsmal,  without  fever  or  increase  of 
temperature,  and  the  respiration  during  tlie  paroxysms  is  slow,  with  marked 
prolongation  of  the  expiratory  act ;  while  in  bronchitis,  both  catarrhal  and 
capillary,  the  symptoms  are  continuous,  the  temperature  increased,  and  the 
respirations  more  frequent  than  natural.  All  grades  of  bronchitis  are  easily 
distinguished  from  laryngitis  and  tracheitis  by  auscultation,  which  enables  us 

*  For  a  representation  of  one  of  the  most  complete  8j)ecimcn8  of  pseiulo-membranous 
casts  from  the  bronclii  the  reader  is  referred  to  tlie  pai)er  of  Glasgow  in  the  Truimactions 
of  ilie  American  Medical  Associatioiiy  already  referred  to. 
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Ui  trace  aE  the  morbid  scmnds  to  the  chest  in  the  former,  and  to  the  front  part 
of  the  neck  in  the  two  latter. 

The  great  advantage  of  recognizing  pulmonary  tuberculosis  and  other  forms 
of  phthisii*  in  the  early  stage  of  the  disease  niaices  the  diagnosis  between  it 
and  chronic  bronehitii*  a  matter  of  primar}^  importance.  Tnia  can  be  readily 
done  by  all  practitioners*  who  have  aciiuircd  a  reas^inable  detrree  of  skill  in 
the  practice  of  auscultation  and  percussion.  In  all  forms  and  stages  of  pul- 
monary' phthif^ij?,  whether  from  primary  tubercular  deposit^?,  pneumonic  exu- 
dation followed  by  ca^ous  dc  gene  rat  ion,  or  from  interi^titial  libroid  sclerosis, 
there  is  increaacd  vocal  fremitus  and  tlimiiiisbcd  resonance  on  percussion ; 
neither  of  wliich  h  preetent  in  any  grade  of  uti  com  plicated  bronchitis.  It 
id  true  that  in  the  advanced  s>tage  of  gome  very  severe  caaes  of  capillary 
hronehitia  there  occurs  sufficient  pulmonary  rBdema  to  increase  the  vocal 
fremitus  and  diminish  tlic  resonance  over  some  parts  of  the  chest ;  but  the 
ompanying  symptoms  and  immediately  preceding  history  of  aucb  cases  are 
iiffifient  to  separate  them  from  any  stage  of  phthisis.  The  s*ime  remark  is 
"applicable  to  those  rare  cases  in  which  an  attack  of  pseudo-membranous 
bpfmchitis  results  in  the  complete  occlusion  of  one  or  umre  of  the  bronchi 
and  the  permanent  collapse  of  the  pulmonary  lobules  to  which  the  occluded 
tulH«  lead.  U*  in  addition  to  the  plain  diB'creuct*  in  the  phj^icid  signs  already 
nientioncii  we  reitjember  that  in  all  the  foroLs  uf  [(hthinis  tliere  is  (migressivc 
b*se  f»f  flesh,  some  iucrease  of  temperature  itnd  iifcelenition  of  pulse,  with  a 
tHiotraction  of  the  upper  and  anterior  part  of  the  chei^t,  while  m>ne  of  thasc 
changes  rc?tult  from  bronchitis  alone,  there  shntdd  be  no  difficultv  in  keeping 
the  line  of  diagnoHis  cle^ir  between  these  two  diseases.  Aud  yet  there  is  proh- 
iibly  no  more  iVcquent  or  important  error  committed  in  diagnosis  than  tliat 
of  mistaking  the  early  stage  of  pulmonary  phthisis  for  bronchitis.  This  may 
arise  in  part  from  the  fact  that  bronchitis  oiten  sujicrvenes  and  continues 
coincident ly  with  phthisis.  But  the  practitioner  sshouhl  rememher  that  when- 
rver  there  is  increased  vocal  fremitus  and  diminished  rcscjuance  in  any  given 
cjige  there  is  some  altered  condition  of  the  Inng-structure,  and  consiHjneTUly 
j»ome  form  of  disease  l>esides  bronchitis,  however  plain  the  ordinary  symptoms 
of  the  latter  may  be  at  the  same  time. 

From  pulmonary  emphysema,  chronic  bnuichitis  is  distinguished  chietiy  by 
the  abnormally-increased  restj nance  on  fxircussion  in  the  former,  especially 
civcr  the  upper  and  anterior  parts  of  the  chest,  and  the  peculiar  depression 
of  the  spaces  above  the  clavicles  and  between  the  ribs  at  the  beginning 
nf  the  inspiratory  ac^,  aud  their  return  to  over-iiilneaa  near  its  close;  while 
none  of  these  changes  accorajnmy  any  grade  of  simple  bronchial  inflam- 
mation. 

pK*x}N08ift. — In  the  ordinary  form  of  acute  and  chronic  bronchitis  there  is 
very  little  tendency  to  terminate  fatally  except  when  it  attacks  infants  or  |wr- 
sons  iniirm  from  age.  And  even  when  it  occurs  at  these  extremes  of  life  the 
fatal  terminations  are  usually  caused  by  tlie  su  pendent  ion  of  lobular  pneumo- 
nia as  a  complication,  and  not  from  the  bronchial  inflammation  alone.  Severe 
dities  of  capdlary  bronchitis  arc  more  dangerous,  and  in  yonng  children  and 
aged  or  debilitated  persons  oilen  prove  fatal  before  the  end  of  the  first  ms^k 
of  their  progress  by  the  direct  obstruction  to  the  entrance  of  air  into  the  air- 
cells  of  the  lungs.  The  pseydo-mcmbranous  or  j>lHstic  bronchitis  is  still  more 
dangerous.  It  has  been  estimated  that  one  out  of  e%^ery  five  dies.  But  the 
statistics  concerning  the  number  aud  character  of  cases  are  not  sufficient  to 
furnish  a  reliable  deduction  of  the  ratio  of  mortality. 

The  duration  of  acute  attacks  of  bronchitis  of  all  varieties  from  which 

recovery  takes  place  is  from  one  to  three  weeks.     Uncomplicated  cases  of 

chronic  bronchitis  seldom  prove  fatal,  neither  is  there  any  self-limit  to  their 

duration.      Many  cases   undergo   marked    improvement   during   the   wami 
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njoiithB  of  stimnier^  but  suffer  u  renewal  of  all  the  iiioro  severe  symptoma 
on  thi*  rt^tuni  of  the  cold  iind  wot  weather  of  autumn.  In  other  cases  tlie 
symntonis  continue  nearly  the  i^anie  through  aU  the  seii8ons  of  the  year  and 
until  an  advjinced  perioa  of  life. 

Treatment. — There  are  certain  leading  objects  to  be  accomplished  in  the 
treatment  of  all  gnides  of  inflammation  atfecting  tlie  niwcous  membrane  and 
connective  titfsue  of  the  brnneljial  tube.s — namely,  (a)  to  diminish  or  over- 
come the  morbid  exeitability  of  the  inflamed  part;  (i/)  to  relieve  the  vas- 
cular bypeneniia  or  fulness  of  blood  in  the  ve^seL^,  and  thereby  limit  the 
amount  of  exudation  or  morbid  secretion  and  consequent  dyspnoea;  (e)  Ui 
counteract  or  relieve  iH^eamlary  functional  disturbaneeiJ,  sueh  as  increased 
heat  and  dryness  of  the  ^kiu,  diminislied  renal  and  inteistiiial  activity,  and 
nervous  rcstle?iisne^;  (d)  to  hasten  the  rcfnoval  of  t^uch  plastic  exudations  as 
may  have  caused  thiekening  and  italn ration  of  the  innanied  Btruetures  or 
formed  layei*s  or  patehe^i  of  false  niembratie  on  the  bronciiijd  surface,  and 
to  lessen  the  tendeney  to  establish  a  stage  of  purulent  detreneration  or  sup- 
purative aetion  in  the  inflamed  [Hirt ;  (e)  to  regulate  diet,  drinks,  exercise, 
and  clothint^  in  such  a  way  as  to  sui^tain  healthy  nutrition  and  prevent  the 
ftirther  action  of  predisposing  and  exciting  muses. 

The  first  three  objects  to  be  aceoniidished  belong  more  particularly  to  the 
early  stage  d*  ar-ote  and  subacute  attacks,  but  are  present  in  some  degree 
throughout  the  whcJe  coui'^^c  of  the  disease;  while  the  last  two  belong  to  the 
latter  stages  of  the  ariite  and  to  all  stuges  of  the  chronic  grades  of  the  inflam- 
Illation,  While  the  foregoing  indicatioos  to  be  fulfdled  <»r  objects  to  be  accom- 
plished are  present  in  all  the  varii>us  grade-s  and  stages  of  infiamiDation  of  the 
bronchi,  the  particular  means  for  accomplishing  them  will  be  modified  by  the 
age  and  previous  physical  condition  of  the  patient,  the  nature  of  the  predis- 
posing and  exciting  causes,  the  extent  of  the  disease,  and  the  stage  of  Us, 
advancement;  or,  in  other  words,  the  nature  and  extent  of  the  pathological 
changes  already  accomplished.  For  instanee:  the  same  remedial  agents  that 
would  be  most  efficient  in  relieving  the  morhitl  excitability  and  the  vascular 
fiilness  of  the  first  stage  of  acute  inflammatton  in  a  young  or  middle-aged 
and  previously  healthy,  vigorous  subject  might  be  positively  injurious,  or  even 
fatal,  if  used  in  the  same  stage  of  intlammation  in  a  subject  previously  ansemic 
and  feeble  or  debilitated  Irom  age  or  from  causes  capable  of  impairing  the 
qualitv  of  the  blood  and  favoring  a  typhoid  condition  of  the  system.  Conse- 
quently, the  practitioner  who  not  only  sees  clearly  the  object^i  most  desirable 
to  aecomplisn,  imt  who  ninst  judiciously  selects  and  adjusts  the  means  or 
agents  he  uses  to  the  special  t*onditions  of  each  patient,  will  meet  with  the 
fn'ghest  fle^ree  of  rlinicid  snc<'^esa. 

In  the  first  stage  of  iieute  attacks  involving  the  bronchi  of  both  lung^t  in 
vigorous  adult  |H?rsons,  and  especially  if  the  intiammation  extends  into  the 
smaller  tubes,  causing  much  dyspna^a  and  dry  rSles,  there  is  no  single  remedy 
that  will  so  certainly  and  speedily  check  the  intense  engorgement  of  vessels  ui 
the  bnmchial  oiembruiics,  and  therel>y  gain  time  for  the  action  of  other  reme- 
dies, as  one  j>rompt  and  liberal  abstraction  of  blood  by  veneaection.  In  case^ 
of  a  little  less  severityt  and  in  children^  the  application  of  from  two  to  twelve 
leeches  to  the  upj>er  and  anterior  j>art  of  the  ehest,  the  number  lieing  r(»gu- 
lated  by  the  age  of  the  putient,  will  be  a  good  substitute  for  the  venesection. 
And  in  case  leeches  are  not  at  hand  extensive  dry  cupping  over  both  the 
anterior  and  posterior  parts  of  the  chest  may  be  ai.ij>lied  with  much  benefit* 
Immediately  after  the  venesection,  leeching,  or  cupping,  and  withcmt  these 
in  cases  of  only  ordinary  severity,  the  whole  chest  may  be  envelo|ied  in  an 
emollient  poultice  or  in  folded  napkins  wet  in  warm  water  and  covered  with 
oiled  silk.  At  the  same  time  the  foUowing  combination  may  be  given  inter- 
nally: 
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No.  1,     ^.  Liquoris  ammtmii  acetatia,  (60,0  c.c.)  f  gij  ; 
TiiH^turieopii  caniphoratte,  (75.0  c.c.)  fSiisa; 
Vini  antiiiionii,  (15,0  cc)  fS®?; 

Tiiictur^e  vemtri  viridis,         (6i)  e.c.)  ^^\m, 
M. — Sig.     Give  to  an  adult  4  eubic  centimeters  or  1  ttni«])i)uiiful  iu  a  tal*le- 
spoonfiil  of  water  every  two,  three,  or  four  liours,  accordinj^  tu  the  eeverity 
uf  the  ca^e.     The  aarae  may  be  jy^iven  to  children,  the  thm^  being  properly 
adjusted  to  the  age  of  the  clHld» 

Vl  the  ton^e  be  coated,  the  bttwels  id  active,  and  urine  high -colored,  from 
^  to  30  c^mtigrams  (grs.  j-v)  of  ealoniel,  according  to  the  age  of  Hie  patient, 
may  be  given,  and  followed  in  four  ur  ive  liours  by  a  .saline  laxative  suffi- 
cient to  procure  two  or  three  evaciiatioiis  frum  the  bowels.  Under  the  intiu* 
enee  of  these  remedies  the  high  fever  and  great  sense  of  soreness  and  oppres- 
sion in  the  ciiost  which  exist  in  the  tirst  stage  of  the  more  acute  crises  in 
previously  healthy  subjects  rapidly  diminish,  giving  place  to  more  moist  rdle*?, 
e4igier  breiithing,  and  some  expectoration.  A^  soon  m  such  amelitn-ntiori  of 
symptoms  has  been  obtained,  the  mixture  containing  veratrym  virlde  should 
be  discontinued,  and  the  following  formula  substituted  in  its  place: 
No,  2,     B.  Syrupi  scillie  comp,  (45,0  ex.)  f  lias; 

Tirietune  sanguinarily,  (15,0  c,c.)    .^ss  ; 

Tinctur£eopii  eamphonita\  (*j0.0  e,c.)  f.^ij. 
M. — Sig.     Give  to  an  adult  4  cubic  centimetera  in  a  little  additiomil  water 
every  three  or  four  hours. 

If  the  patient  suffers  much  from  severe  sore  pain  in  the  head,  aggravated 
by  coughing,  or  from  nervous  restlessness,  the  addition  of  bromide  of  potas- 
sium, Iti  grams  (^iv),  to  the  above  formula  will  render  it  more  efficient  in 
relieving  these  symptoms  and  in  promoting  rest.  Under  such  quieting  and 
tpectorant  influences,  aided  by  a  mild  laxative  when  needed,  the  cough, 
Dreneas,  and  oppression  in  the  chest,  and  all  oth^ir  active  symptoms,  diminish 
am  day  to  day,  and  conval^cence  ensues  in  from  seven  to  nine  days. 
If  after  the  first  three  or  four  days  the  temperature  rises  in  the  evening  and 
the  cough  becomes  more  troublesome,  interfering  with  rest  during  the  6rst 
part  of  the  night,  followed  by  some  sweating  in  the  early  nu>rning»  a  single 
dose  composed  of  sulphate  of  quinia  from  3  to  6  ilecigrams  (gr.  v-x),  pulver- 
ized sanguinaria-root  3  centigrams  (gr.  h),  and  codeine  16  milligrams  (gr.  \) 
given  between  six  and  eight  o*cIock  each  evening  for  three  or  four  evenings, 
will  often  contribute  to  the  rest  of  the  patient  and  hasten  the  establishment 
of  oonvaleseence. 

Cases  are  sometimes  met  with,  especially  in  patients  debilitated  by  previous 
Ill-health  or  age,  in  which  the  fever  subsides  after  the  first  three  or  four  days, 
leaving  the  patient  with  a  feeling  of  unusual  weakness,  a  deep  harassing 
cough,  copious  muco-purulent  expectoration,  and  little  or  no  app>etite.  In 
iich  cases  tonics  and  the  more  stimulating  class  of  expectorants  are  indi- 
S^ted-  A  mixture  of  equal  parts  of  the  syrup  of  Prunus  virginianu,  syni]> 
senega,  and  camphorated  tincture  of  opium,  given  in  dosei*  of  4  cubic 
centimeters  or  one  tea^poonfnl  every  four  or  six  hours,  and  13  centigrams 
(gr.  ij)  of  quinia  three  time^  a  day,  will  ofteti  cause  a  rajjid  improvement  in 
all  the  svniptoms.  In  srmie  of  the  cases  la^t  descrilK-d  tliere  is  added  to  the 
other  symptoms  a  troublesome  nausea  and  disposition  to  vomit  with  the  par- 
oxv^nns  of  coughing,  in  which  I  huve  foun<l  the  following  tbnnula  a  good 
Institute  for  the  mixture  containing  the  prunus  virglniana  and  senega: 
No.  3.     R.  Acidi  carbolici,  (0.50  grams)  gr.  viij  ; 

GlycerinfiB,  (:i(LO  c.c.)  f.^j ; 

Tinctuneopii  camphoratte^  (60.0  c.c.)  fgij  ; 
AquiB,  (60.0  C.C.)  f  Jij. 
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M. — Sig.  Give  4  ciibie  centimeters  (f^j)  or  1  teiispooiiftil  beiore  eac?h  raeal- 
timc  and  at  hodtime,  giving  the  quiiiia  a  little  after  the  niciik. 

If  more  anodyne  influence  is  required  to  procure  rest  at  night,  IG  milli- 
grams (gr.  i)  of  codeine  may  be  added  to  the  teaspoonftil  of  carbolic  acid 
mixture  given  at  bedtime.  If»  ae  sometimes  happena  in  caaes  of  acute  bron- 
chitis, both  of  the  catarrhal  and  capillary  varieties,  the  in fl animation  ijivadee 
some  of  the  lobules  of  the  lungs,  as  indicated  by  undue  rise  of  tempeniture, 
greater  expau.'^ion  of  the  wings  of  the  nose  during  inspinition,  with  i^hort 
expiration,  and  diminished  resonance  with  fiue  ercpiuition  over  limited  por- 
triuis  of  the  client,  I  have  found  the  most  certain  and  Bpt>edy  relief  to  follow 
the  application  of  a  !>listcr  over  the  seat  of  the  pneumonia  ami  the  intermil 
Ude  0 f  the  fo  1 1  o  w  i  u  g  to  rm  u  1  a  : 

No.  4.     ^.  Ammonii  ehloridj,  (12.00  grams)  siij  ; 

Antimonii  et  potnsaii  tartratifi,  (0.13  grams)  gr,  ij  ; 
Mor^ibia?  sulpliatis,  (0.20  grams)  gr,  iij  j 

p]xtract.  glyevrrhizte  fluidi,  (30.0  c.c.)  f  5j ; 

Svnipi,       *    '  (90.0  c.cO  f  giij. 

M. — Sig.  Give  to  afliilte  4  cubic  centimeters  (f.i^j)  or  1  tjeaspoonful,  mixed 
with  a  tahle^poonful  of  water,  every  three  or  four  hours  until  some  relief  is 
obtained,  und  then  at  longer  intervals.  For  children  the  doses  mui^t  bo 
diminished  in  proiKirtion  to  the  diminution  of  age.  Quinine  and  laxative* 
may  be  used  in  these  eases  under  the  same  indications  as  in  uncomplicateid 
bronchitis. 

In  the  severe  attacks  of  capillary  bronchitis  in  young  children  many 
writers  recommend  emetics,  and  subsequently  nauseating  doses  of  antimony 
or  ipecaeuanhii.  But  I  have  not  seen  sufficient  benefit  result  from  emetic 
iloses  of  these  agents  to  «_omfienaatc  for  the  early  prostration,  and  sometimes 
continued  gastric  irritability,  which  they  induce.  I  prefer  the  pnjpcr  applica- 
tion of  leeches  at  the  very  beginning,  followed  by  emollient  applications  to 
the  chest,  and  the  same  remedies  interna lly  as  already  mentioned,  aiiled,  per- 
hap,  by  an  earlier  use  of  quinine  unci  digitalis  if  the  cardiac  action  becomee 
weak  and  frcqnent.  In  all  this  class  of  cases,  however,  much  caution  should 
be  exercised  m  regard  to  the  use  of  opiates,  either  alone  or  in  combination 
with  other  remedial  agents^  lest  their  narcotizing  influence  shouhl  diminish 
the  force  and  frequency  of  the  respinttury  movemenla  too  much,  and 
enconrage  the  accumulati4ui  of  the  inflammatory  prodncts  in  the  smaller 
bronchi  to  such  a  degree  as  to  produce  nptia^a  or  <leath  by  the  exclusion  of 
air  from  the  alveoli  or  atr-eella  of  the  liingH.  And  yet  just  enough  of  these 
quieting  agents  to  diminish  excitability  and  allay  excessive  restlessness  is  as 
desirable  in  children  as  in  adults. 

In  the  plastic  or  jftseudo-mendiranous  form  of  bronchitis  it  is  an  object  of 
much  importance,  in  the  first  stage,  to  limit  the  amount  of  plastic  exudatioji, 
and  later  to  hasten  the  loosening  and  disintegration  or  discharge  of  such 
layers  of  false  membrane  as  may  have  formed  on  the  bronchial  mucous  sur* 
face.  For  these  purposes  alterative  doses  of  calomel  may  be  given  alternately 
with  the  doses  of  the  formula  containing  the  liquor  ammonii  acetatis  already 
given  (eee  Formula  No.  1)  during  the  first  twenty-four  houre,  and  sub- 
sequently pretty  full  doses  of  the  iodides  of  sodium  or  potassium  or  of  the 
bicarhonates.  In  acute  cases  in  children,  when  the  symptoms  indicate  that 
the  false  membrane  is  loosening  and  the  dyspnam  is  great,  an  emetic  that  will 
induce  prompt  and  free  vomiting  may  hasten  its  expulsion  and  afford  much 
relief. 

In  the  ciises  which  have  been  described  as  rheumatic  bronchitis  of  the  more 
acute  or  active  grade  I  have  seen  the  most  prompt  and  satisfactory'-  degree  of 
relief  follow  the  administration  of  the  following  combination  of  remedies  in 
the  early  stage : 
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No.  •')*     I^.  Sodii  sialieylatis,  (25,00  griims)    jvj  ; 

G  ly ceri  nse,  ( 1 5.00  c.c. )  f  ^i v : 

Vini  colchii'i  nidicia,  (25.00  c.c,}  f  ,^vj  ; 

Svnipi  st'iHie  conrpositi,       (45.00  wv.)  t'Jissj 
l^incturaD  opii  caiJipiioruUt!  (BO.OO  c.c.j  fSij. 
-Slg.    Give  4  cubic  ceutimeters  (f.^j)  ever)'  three  or  tour  hours  in  a  little 
Iditiouiil  water. 

In  aeveml  ciii^e«  in  which  this  LrrfiUe  of  inflarumatioii  wtus  lofiited  chiefly  in 
the  amaller  bronchi,  causing  very  distressing  and  jH^rsistcnt  dyspiia^i,  I  liavf 
fuuud  an  equal  inixturt;  uf  the  wine  of  colchicum-nHit  and  the  acetated  tint!- 
ture  of  opium,  given  in  dose^  of  25  to  30  raininij*  every  three  !ioui"s  at  first,  to 
atTord  more  relief  than  any  ^j  the  r  re  medic**  1  could  use  ;  and  after  some  degree 
of  relief  had  becD  obtained,  liy  lengthcninti^  the  interval  between  the  doses  to 
four  or  six  hours  and  continuing  it  a  few  days,  all  the  syniptonLs  were 
removed.  When  the  disease  occnrsn  in  old  persoas,  accompanied  by  severe 
paroxysms  of  coughing  and  ordy  a  scanty  and- very  viacid  mucous  expectora- 
tion, much  benefit  may  ^^onietimes  be  derive<l  from  the  use  of  the  ciirbonatrd 
alkalies,  such  as  the  carbonate  of  ammonium  or  bicarbonate  of  sodium,  dis- 
i*i>lved  in  an  equal  mixture  of  the  tlujd  extract  of  the  Phytolacca  decandra, 
liquor  ammonii  acetatia,  and  camphorated  tincture  of  opium,  in  such  propor- 
tions that  the  patient  will  get  3  decigraniis  (gr.  v)  of  carbonate  of  ammonium 
in  each  dose  of  the  mixture. 

It  is  proper  to  remark  that  there  are  many  mihl  attacks  of  bronchitis, 
caused  by  exposure  to  sudden  ami  severe  meteorological  changes,  which  if 
seen  during  the  first  twenty-four  iioury  can  be  speedily  arresited  by  a  hot  or 
stimulating  foot-bath  and  a  full  dose  of  the  coni{n*und  [>owder  of  opium  and 
i|)ecacuanha  (Dover's  powder),  taken  in  the  evening,  and  followed  the  next 
morning  by  a  saline  laxative  and  two  or  three  moderate  dost^  of  quinine  dur- 
ing the  day.  Similar  result^ai  can  also  be  fibtained  in  some  cases  hy  the  use  of 
any  agents  that  will  allay  irritability  and  at  tlie  same  time  produce  a  free  or 
copious  elimination  from  the  skin  and  kidneys.  An  efficient  diaphoretic  dose 
of  pilocarpine,  or  a  full  warm  bath,  followed  \\y  two  or  three  moderate  doses 
of  nuininc,  will  succeed  well  if  employed  in  the  initial  stage  of  the  disease. 
Unfortuoately,  but  few  ca^es  come  under  the  care  of  the  physician  until  after 
this  stage  is  past. 

Treatment  of  Chronic  Bruxchitls. — Most  of  the  cases  of  chrome 
^bronchitis  are  treated  Batistaetorily  by  a  more  moderate  use  of  the  same 
aedial  agents  that  have  been  reconimended  in  the  acute  and  subacute 
adcs  of  the  disease,  aided  by  a  judicious  regulation  q^  diet,  dress,  and  cxer- 
cwe.  lo  the  great  majority  of  cases  of  the  ordinary  c!irynic  catnrrhal  variety 
of  bronchitis  the  formula  already  given,  numbered  4,  or  the  one  numbered  2, 
if  given  to  adults  in  dosea  of  4  cubic  centimetera  (i*^)  before  each  meal  and 
ttC  Ded4ime,  mixed  with  a  table^^poonful  of  water,  will  afford  the  nece^ary 
relief  without  confining  the  uatient  U^  tlie  house.  If  the  bowels  become  con- 
iitiptttt^l  while  using  either  of  these  prescriptions,  the  evil  may  be  obviated  by 
taking  one  of  the  following  pills  every  evening: 

No.  6,     15*,  Extract,  hyoscy  a  mi,    (2.00  gmms)  gr,  xxx; 
Ferri  sulphatis,  (2.00  grams)  gr.  xxx ; 

Pulveris  aloes,  (2.00  grams)  gr*  xxx  ; 

PilulDB  hydrargyri,  (2.00  grams)  gr.  xxx. 
et  ft-  pit.  No.  XXX.  If  one  pill  taken  every  evening  does  not  prove  suf- 
iicient  to  prompt  one  natural  intestinal  evacuation  each  morning,  another  can 
be  taken  aft^er  breakfast.  The  patient  shouhl  iidhere  to  a  plain,  nutritions, 
and  easily  digestible  \\\A,  avoiding  live  use  of  all  varieties  of  alcohtdic  drinks, 
wear  good  warm  unflerclothesof  flannel  all  the  time,  and  take  moderate  daily 
outdoor  exercise  so  long  as  the  streugth  will  [xtrmit. 
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lu  addition  to  the  several  remedies  that  have  been  mentioned  as  applicable 
to  the  treat  m en t  of  the  dirterent  varieties  of  acute  and  subacute  bronchi tb^, 
tliere  are  urauy  otiiers  that  have  been  found  more  or  Itij^  beneficial  in  the 
treatment  of  chronic  caiH^s.  Among  the  more  important  of  these  are  the 
iodide  of  potii^ium  and  SiKiium^  the  grindelia  robusta,  euenlyptujs  globulus, 
Oenothera  biennLs,  dmicifuga  racemoea,  asclepias  tuberosa,  balsams  copaiba 
and  to  hi,  gum  benzoin,  turpentine,  cod-liver  oil,  and  the  hy|>ophosphites  of 
sodium,  calcium,  ond  iron;  and  a  still  larger  number  that  have  been  used  for 
inhalation.  As  a  general  rule,  when  the  cough  is  iiansh  and  the  expectoration 
scanty,  with  the  predominance  of  dry  rales,  such  remedies  as  the  muriate  and 
iodide  of  ammonmm  and  the  iodides  of  potassium  and  sodium,  given  in  con- 
junction with  small  doses  of  antimony  and  some  mild  anodyne,  will  produce 
the  best  etieets.  On  the  other  hand,  if  the  expectoration  is  abundant  and  »»f 
a  muco-purulent  character,  the  balsamic  and  terebintbinate  remedies,  given 
in  connect iou  with  such  tonics  as  the  lacto-phosphate  of  ciilcium,  phosphate 
of  iron,  sulphate  of  quiuia  and  strj^chnia  with  codia,  hyoseynmia,  or  lyjajliji, 
at  night  to  procure  rest»  will  atlbrd  the  greatest  relief  In  some  of  these  cases 
I  have  obtained  vei-y  good  effects  from  a  combination  of  two  parts  of  the 
syrup  of  iodide  of  ciileium  with  one  of  the  fluid  extract  of  hops,  given  in 
tloses  of  4  cubic  centimeters  (i'^)  each  morning,  noon,  tea-time,  and  bed- 
time. 

When  chronic  bronchitis  is  complicated  with  pharyngitiB  and  laryngo-tra- 
ebeitis,  much  palliative  inHueiice  may  be  obtained  by  judiciously-directed 
inhalations,  eitner  in  the  form  of  vajwr  or  atomization.  But  when  the 
disease  is  limited  to  tiie  bronchi  alone,  tnhidafions  have  much  lees  inHtience 
over  its  progress  or  in  relieving  the  more  distressing  symptoms.  And  unless 
the  nature  of  the  material  Uf^ed  is  judiciously  selected  with  reference  to  the 
particular  stage  and  grade  of  the  disease,  the  inhalations  w^ill  be  more  likely 
to  do  harm  than  good.  There  are  two  conditions  of  the  bronchi  met  with  in 
ditf'erent  cases  of  chronic  bronchial  inflammation  to  which  local  applications 
can  be  made  in  the  ibrm  of  vapor  with  nmch  benefit.  The  fir^t  is  irKlicnteil 
by  an  abundant  purulent  or  mnco-purulent  expectoration,  sometimes  fetid 
and  at  other  times  not  For  such  the  full  deep  iidialation  of  aqueous  vapor 
injpregmited  with  some  antiseptic  and  anodyne  will  be  of  great  service.  One 
iif  the  he.st  comliinations  that  can  be  used  tor  this  j>urpi).stt  is  that  of  carbolic 
acid  with  camphorated  tincture  of  opium  in  the  proportion  of  2  gramg  of 
the  tbnner  (gr.  xxx)  to  90  cubic  centimeters  (Siij)  of  the  latter;  4  cubic 
centimeters  (i^j)  of  this  mixture  may  be  put  into  250  cubic  centimeters 
(f'^vjij)  of  hot  water  in  an  inhaling-bottle  and  the  vajwr  inhaled  freely,  five 
minutes  at  a  time,  two  or  three  times  each  day. 

The  second  condition  alluded  to  is  characterized  by  a  persii^tent,  harsh,  irri- 
tating cough,  with  little  or  no  expectoration,  indicating  a  sensitive  and  con- 
gested ctmdition  of  the  mucous  membrane  with  diminished  secretion.  Bueh 
caees  may  generally  be  much  relieved  by  adding  to  the  antiseptic  and  an<:»- 
dyne  mixture  just  given  some  one  of  the  oleo-resin  or  Imbamic  preparations, 
of  which  p»erhaps  none  are  more  etHcient  than  that  which  is  knowji  in  the 
shops  as  oil  of  Scotch  pine.  Four  cubic  centimeters  (fj^j)  of  this  may  be 
adiled  directly  to  the  quantity  of  the  other  ingredients  already  giv^cn,  and 
then  used  in  the  same  manner.  The  combination  thus  used  appeal^  to  allay 
the  morbid  scmsitiveness  and  speedily  establishes  a  better  secretory  action. 

There  is  another  important  cWs  of  cases  met  with  most  frc^qu^ntly  in  j>er- 
sons  of  both  sexes  between  twelve  and  Iwenty  years  of  age.  They  present 
a  narrow,  imperfectly-developt^d  clu^t,  with  so  sensitive  a  condition  of  the 
bronchial  membrane  that  every  trifiin;;:  ex|>osure  to  cofd  and  damp  air  renews 
the  vascular  hypenemia  and  cough,  until  both  become  permanent  and  the 
morbid  procL'ss  extends  into  the  connective  tissue  of  the  pulmonary  lobules, 
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MteUiiihuig  what  some  call  interstitial  pneumonia  and  otherb  fibroid  phthisis. 
In  the  earlier  stage  of  all  this  cla^s  of  cai?es  the  svj^teniatic  daily  practice  of 
ftiil,  deep  inhalations  fif  pure  atniospheric  air,  roupled  with  a  judicious  exer- 
cii^e  of  the  muscles  of  the  che^it  ami  arms,  will  dd  more  to  remove  all  symp- 
toms of  bronchial  disea.se  and  preserve  the  i^eueral  health  of  the  patient  than 
all  the  medicines  that  have  been  liitlierto  devised.  There  is  much  evidence 
in  favor  of  using  compressed  air  for  inhalation  in  these  and  some  other  ca»es 
of  bronchial  inflammation.  The  late  F,  H.  Davis  of  this  city,  who  during 
his  brief  professional  career  gave  much  attention  to  the  treatment  of  diseases 
of  the  respiratory  organs,  and  had  good  opportunities  for  clinical  obser\'a- 
tion,  says»  when  speaking  of  the  same  class  of  young  subjects,  that  **  the 
inhalation  of  compresfled  air  for  from  five  to  ten  minutes  once  or  twice  a 
day  pruductHl  marked  and  rapid  improvement  in  all  the  cases.  The  size  of 
the  chest  on  full  in?<pi ration  was  inrrea^ied  from  tme-half  inch  to  one  inch  in 
the  first  month,  and  a  habit  of  fuller,  deejier  brea tiling  ami  a  more  erect 
carriage  was  established.'"  Byt  he  adds,  with  proper  emidnLsia,  that  the 
inhalations  to  b«  permanently  curative  must  l)e  cuntinuetl  faithfully  for 
many  months,  and  be  accompanied  by  a  judicious  regulation  of  all  the 
habits  of  life. 

Every  physician  of  much  practical  experience  knows,  however,  lliat,  in 
defiance  of  ail  the  remedies  and  method  Is  of  Ireotment  hitherto  devised, 
there  are  many  cases  of  chronic  bronchial  infiammation  which  will  continue, 
and  be  aggnivated  at  every  returning  cohi  seiuson  of  the  year,  so  lung  as  the 
patient  lives  in  a  climate  characterized  by  a  predominance  of  cold  and  damp 
air  with  frequent  and  extreme  thermometrio  changes.  And  yet  a  large  pro- 
portion of  these,  by  changing  their  residence  to  a  mild  and  comparative! v 
dry  climate,  either  greatly  improve  or  entirely  recover.  Consequently,  in  t\\\ 
the  more  severe  and  persistent  cases  such  a  change  is  of  paramoimt  import- 
ance, and  should  be  made  whenever  the  |Je^rnniary  circumstiinces  of  the  patient 
will  permit  Probably  the  best  districts  in  our  own  country  to  which  the  chuss 
of  patients  under  consideration  can  resort  are  the  southern  half  of  California, 
the  more  moderately  elevated  places  in  New  Mexico  and  the  westera  part 
of  Texas,  Mobil*^  in  Alabama,  Aiken  in  Bouth  Carolina,  and  most  of  the 
interior  parts  of  Georgia  and  Florida.  My  own  observations  lead  me  to 
the  conclusion  that  the  unfortnmite  invalid,  sutlering  from  any  grade  of 
chronic  bronclual  inflammation,  can  Ami  in  some  of  the  regions  named  all 
the  relief  that  could  he  gained  in  the  most  celebrated  health-resorts  on  the 
other  side  of  the  Atlantic.  But  adherence  to  strictly  temperate  and  judicious 
habit8  of  life,  with  regular  daily  outdoor  exercise,  is  essential  to  the  welfare 
of  the  invalid  in  whatever  climate  he  may  choose  to  reside. 

In  the  foregoing  pages  I  have  said  nothing  concerning  the  management  of 

those  crises  of  asthma,  emphysema,  interstitial  pneumonia,  etc.  wiiich  often 

_occur  either  iw  complications  daring  the  progress  of  bronchial  inflammations 

•  as  sequche,  simply  because  they  will  all  be  fully  considered  in  the  articles 

ibracing  those  topics  in  other  parts  of  this  work. 


*  See  paper  read  before  the  Chicaj^o  Society  of  Piiysiclsins  and  Sur^^eons,  April,  1877, 

"nod  lia  relied  Air  in  Pulmunarv  Dise^ises," 
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BRONCHIAL  ASTHMA, 

By  W.   II.   GEDDINGS,   M,  D. 


Synonyms. — Afithmn  convulsivum  ( Will  in) ;  Sptisiims  brrmchialis  (Rom- 
berji) ;  Astlinia  nerrosiim  ;  Kramjil'  der  broncliieo, 

Dkfinition.— A  violefit  form  of  piiroxystiml  dyspncea,  not  dependent  ujK>n 
structural  k^Um ;  i'htirauterizfd  bv  wlieezing  respiration,  with  great  pro- 
longation of  the  expiration^  and  W  the  absence  of  all  syniptonjs  of  the 
i1i:4eti}^e  dunng  the  inttrvak  iKetween  the  attacks. 

Htbtohy, — Derivtcl  from  the  (Treck  a^OtmtvM^  to  gasp  for  breath,  the  t-enn 
HHthrna  wui*  *,ruj)loyed  by  the  older  writers  to  designate  a  variety  of  afTections 
♦  if  whieh  eniharras^ed  ri\spiration  wa.s  the  most  promiiieiit  syiJiptoni»  thus 
inrlyding  a  great  uundter  of  diKeaiies  which  a  more  extended  knowledge  tif 
pathology  ha.H  ^ioee  di.stributed  among  other  nosologieal  groups.  By  the 
earlier  authors  simple  embarrassment  of  breathing  was  de^igiiateii  as  dysjn 
n^jea;  if  attended  with  wlieezijig  it  was  ealled  asthma;  while  those  forms  in 
which  the  difficulty  in  res]>iration  wai^  so  great  as  to  prevent  tlie  patient  troiii 
lying  down  were  approj^riately  styled  «»rtho{jnani  (Olsns).  Ignorant  to  a 
great  extent  of  patholo^deal  anat^jmy  nud  unpnividetl  with  the  improved 
Tuethcxls  of  physicjil  *iiitgoo8is  which  we  now  possct^s,  they  described  aj* 
asthma  not  only  the  dyspncea  due  to  cardiac  and  pulm^mary  diseai?e,*^,  but 
also  that  oce4i^ioned  by  affections  of  the  |>leura  and  greater  vettsels.  (Vjver* 
ing  such  an  cxtenijive  range  of  territory^  it  was  found  netx'ssary  to  sulMiivide 
the  di^ik«e  into  a  nutnber  of  varietit^,  each  author  classifying  them  according 
to  hia  conception  of  the  cause,  seat,  and  nature  of  the  trouble,  Some  of 
these — e.  y.  a.  dyspeplicum — Btill  find  a  place  in  medical  literature,  but  the 
vast  majority  of  them,  having  ceased  to  be  of  any  practical  signiiicaoce,  have 
been  discarded,  and  are  now  only  intenisting  as  examplei*  of  the  crude  and 
fanciful  notions  which  prevailed  in  an  age  during  which  science  rather  retro- 
graded  than  advanced/  Of  the  writers  of  this  period,  Willis  in  the  seven- 
teenth century  is  especially  worthy  of  notice  m?  being  the  first  to  dei>cnbe  the 
nervous  character  of  astbnui.  Without  discarding  the  accepti-d  forms  of  the 
disease,  he  mentions  another  variety,  characterized  hy  snasmodic  action  of 
the  muscles  of  the  cbe^t,  to  which  ne  gave  the  name  astnma  convulsivunu 

The  improvement  in  physical  diagnoBis  resulting  from  the  brilliant  discov- 
eries of  Auenbrugger  and  Laennec  greatly  curtailed  the  domain  of  a^thnuL 

^"  Van  Helmont,  dLm'anlin^  the  anrieitt  doctriae  i^fthe  four  hiimonj,  attribated  ttstham 
to  an  error  of  the  Archens.  wliich  lie  conceived  to  l>e  enthroned  in  ihe  stom&ch  and  to 
constitute  the  Boarce  of  all  diuea^  as  well  i\s  of  all  healthv  phenomena.  This  prin- 
ciple, he  stip posed,  bent  forth  from  the  stomueh  u  peculiar  Hind,  which,  when  it  he<.iuiie 
diseused,  j^iveii  rise  to  a  morbid  BUite  of  the  parts  to  which  it  was  conveyed.  He  nmre- 
over  iniagineil  thai  thi»  Haiti  bometimeB  mixed  it^telf  with  the  Dial«  semen,  and  thn§ 
formeil  a  compound  which,  ius  one  of  its  conatitnenls  is  the  means  provi(Je*l  l>y  nature 
for  the  propagation  of  the  »pecie?i,  poeseasea  the  power  of  generating  it  disease  of  hered- 
itary character.  Thus,  when  ihia  compound  wan  conveyed  to  the  articulations,  he 
affirmed  it  produceit  ^out,  mid  when  it  took  it»  direction  to  the  Inn^K  it  then  ocra»innetl 
aalhma'*  (BaJtimorc  Med.  iiml  Snrtf.  Jouvn,  and  Review,  lialtimore,  18,'W,  p.  300), 
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With  the  aid  of  ausctiltation  and  percassion  it  was  discovered  that  most  of 
the  cases  hitherU»  regarded  aa  asthma  were  only  symptoms  of  sonje  ureanic 
dtseaiCL  Many  distin-i^uiflhed  authorities,  particularly  of  the  French  school, 
went  so  far  as  tti  declare  that  thei*e  existed  no  such  disease  a^  asthma,  and 
that  iu  every  ciise  the  dyspncea  and  other  phenomena  described  under  that 
ntime  were  merely  symptoms  of  some  organic  affection. 

Although  very  generally  received  at  first,  it  was  not  long  before  this  too- 
sweeping  reform  encountered  o]>position  froni  various  cjuarters.  Cases  were 
observ^  with  marked  asthmatic  symptoms  in  which,  alter  death,  the  most 
aireful  examination  faileil  to  reveal  the  slightest  trace  of  textural  lesion. 
The  discovery  by  Reisseisen  of  muscular  fibres  even  in  the  minutei^t  bronchi, 
and  the  denioustratioii  of  their  electric  coiitnietility  by  Longet  and  Williams, 
afforded  a  ready  explanation  of  thej^e  casi-^,  and  led  to  the  opininn — which 
has  since  been  generally  received — that  aiiJthnuL  in  the  ino<lern  a<;cepUiticm  uf 
the  term  is  simfily  a  neurosis.  The  more  recent  theories  in  regard  to  the 
nature  of  asthma  will  be  more  fully  discussed  in  the  portion  of  our  article 
devoted  to  the  pathology  of  the  disease. 

Symptoms  and  Courhe. — -The  following  description  of  an  attack  of  asthma 
by  Trousseau,  who  was  himself  an  asthmatic,  is  perhaps  the  best  that  has  ever 
bieu  written  :  **  An  individual  in  perfect  health  goes  to  bed  feeling  as  well  ^is 
usual,  and  drops  oif  quietly  to  sleep,  but  after  an  hour  or  two  he  is  suddenly 
awakened  by  a  must  distressing  attack  of  dyspncea.  He  ftHils  as  though  his 
chegt  were  constricted  or  compressed,  and  has  a  sense  of  considerable  distress; 
b«  breathes  with  difficulty,  and  his  breathing  is  accomimnied  by  a  larvngo- 
tracheal  whistling  sound.  The  dyspncea  and  sense  of  anxiety  increasing,  he 
sits  up,  rest^  on  his  hands,  with  his  arms  put  back,  while  his  face  is  turgid, 
«KseasiunaUy  livid,  red,  or  bluish,  his  eyes  f>rominent,  and  his  skin  bedewed 
with  |x*rapiration.  He  is  soon  obliged  to  jump  from  his  bed,  and  if  the  room 
in  whicli  ne  slt^eps  l>e  not  very  lofty  he  hastens  to  throw  his  window  open  in 
search  of  air  Fresh  air,  playing  freely  about,  relieves  him.  Yet  the  tit 
lastfi  one  or  two  hours  or  more,  and  then  terminates.  The  face  recovers  its 
natural  complexion  and  ceases  to  be  turgid.  The  urine,  which  wa^  at  first 
clear  and  was  passed  rather  frequently,  now  diminishes  in  quantity,  becouics 
re<1der,  and  sometimes  deposits  a  sediment.  At  last  the  patient  lies  down  anil 
falls  tu  sleep." 

The  next  day  the  jjaticnt  may  fee!  well  enough  to  pui-sue  his  accuston^ed 
avocation,  and  may  remain  free  from  alt  symptoms  of  the  disease  until 
another  attack  comes  on  ;  but  more  trer|«ently  he  is  confined  to  the  house, 
if  not  to  bed,  the  slightest  exertion  being  sufficient  to  cause  dyspnwa  ;  and 
during  the  following  night  there  is  a  repetition  of  the  paroxysm. 

If  unchecked  by  treatment,  the  disease  may  continue  for  days,  weeks,  and 
in  some  instances  even  for  months,  the  paroxysms  often  increasing  in  severity 
nntil^  as  in  other  nervous  affections,  it  ultimately  wears  itself  out 

There  is  no  regularity  in  the  occurrence  of  the  attacks.  In  some  coses  they 
recur  every  few  days,  while  in  others  there  may  be  an  interval  of  weeks  or 
ttonths  between  the  seizures.  Even  iu  the  same  case,  although  the  individiml 
paroxA'sms  of  the  attack  may  come  on  at  the  same  hour,  there  is,  except  in 
rare  instances,  no  regularity  in  the  recurrence  of  the  attack  it&elf ;  and  when 
it  ilw^s  recur  at  a  certain  time  it  is  almost  always  due  to  some  cause  which,  as 
in  hay  asthma,  exerts  its  influence  only  at  that  particular  period. 

In  the  great  majority  of  cases  asthma  comes  on  without  any  warning  what- 
soever, but  occasional ly  it  is  preceded  by  certain  sensations  which  to  the  expe- 
rienced asthmatic  are  a  sure  indication  that  an  attack  is  impending.*  With 
some  it  is  only  a  feeling  of  ill-defined  discomfort ;  others  complain  of  various 
flisi>rdcri  of  the  digestive  system — ^a  sense  of  dryness  of  the  mouth  and 
pharynx,  unc4)mfortable  distension   of  the  epigastrium  with   enictation  of 
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gases  from  the  Btomael^  and  more  or  less  obstinate  constLpatiou.  A  trouble- 
some itching  of  the  skin  often  precedes  the  attack.  Some  experience  a  feel- 
ing of  constriction  around  the  tliroat;  a  profuse  secretion  of  ck-ar  urine  is  a 
symptom  of  this  stage.  Frequent  gaping,  trontal  and  occipital  headache,  are 
mentioned ;  but  far  more  eonsttiivt  tiiao  all  of  these  arc  certain  symptoms 
indicative  of  a  mild  grade  of  acute  catiirrli  of  tlie  respiratory  organs — corys^, 
with  swelling  of  the  Bchneiderian  membrane  and  discharge  from  the  nostrils, 
sneezing,  redness  of  the  conjtinetivn3  with  increased  lachrynjation,  and  hiter, 
as  the  irritatiori  extendn  (hjwnwtird,  more  or  less  cough. 

The  attack  almoist  aiwayt?  cornea  on  after  midnight,  and,  as  a  rule,  between 
the  hours  of  two  and  six  o'cUx^k  in  the  mo  111  in g.  Salter  stales  that  nineteen 
out  of  twenty  eases  occur  between  two  and  four  a.  m.  There  are,  however, 
occiisional  exceptions  to  this  rule ;  sometimes  the  jiatient  is  attacked  S4>on 
after  retiring,  and  Trousseau  cites  the  case  of  his  mother,  who  always  hail 
her  attacks  between  eight  and  ten  in  the  forenoon,  and  also  that  of  a  tailor, 
whose  paroxysms  mvariably  ciinie  on  at  three  i/clock  in  the  afternoon.  Indeed, 
there  is  no  liour  of  the  twenty-four  during  which  the  seizure  may  not  take 
place.  Various  attempts  have  been  made  to  explain  why  it  is  that  the 
paroxysms  of  iistluua  almost  invanid>ly  occur  during  the  latter  half  of  the 
night.  Many  attribute  it  to  a  sta>iis  f»f  bhwid  in  the  lungs  caused  by  the 
recumbent  posture  of  the  patient,  while  others  claim  that  it  is  due  to  a  dull- 
ing of  retlt^x  impression,  the  patient  during  sleep  failing  to  perceive  the 
necessity  of  breathing.  Germain  S6e,  who  discredits  both  theories,  inquires 
why,  if  the  above  explanations  are  correct^  does  the  attack  not  come  on  soon 
after  retiring,  as  is  the  case  with  the  dyspna^a  of  ciirdiac  diseases. 

The  pamxysm  of  asthma  develops  very  rapidly,  but  not  so  suddenly  as  is 
claimed  hy  many  authors,  several  minutes  to  half  an  hour  or  more  elapsing 
before  it  attains  its  full  height.' 

The  patient,  experiencing  an  urgent  desire  for  breatlv,  instinctively  places 
hhnself  in  the  position  most  favorable  for  the  ready  adujission  of  air  into  the 
lungs.  1£  in  bed  he  sits  up,  and,  resting  on  his  hands  or  grasping  his  knees 
with  theoi,  be  so  fixes  the  oody  that  the  nmscks  of  respirati(»n  may  work  to 
the  greatest  advantage.  The  shouklers  are  drawn  u]j  and  the  head  thrown 
back.  The  expression  of  the  face  is  one  of  great  anxiety^ — pale  at  hnst*  then 
red,  and  as  the  attack  increases  in  severity  assumes  a  dusky^  bluish  tint;  the 
mouth  is  partially  ripened,  the  nostrils  are  dilated  ;  the  eyes,  the  conjunctivic 
of  which  are  iimcii  injecled,  are  prominent,  with  a  wild,  staring  look ;  and 
the  forehead  is  umist  with  perspi  rati  oil  Others  in  their  desperate  struggle 
for  breath  spring  fix>m  the  heo,  throw  open  the  window,  and,  regardless  of 
everything  save  what  they  believe  to  be  hnpending  fiu0bca,tion,  recklessly 
gasp  in  the  cold  night  air.  Sometimes  the  suflerer  prefers  to  kneel  before  a 
table  or  some  other  article  of  furniture,  suppjrting  his  head  with  his  hands. 
Whatever  posture  he  assumes,  he  is  actuated  by  the  one  impulse  of  placing 
himsc^lf  in  the  position  that  will  enable  him  to  usi*  to  the  grmitest  advantage 
the  muscles  of  respiration  and  their  auxiliaries.  The  stemo-cleido-nuistoid 
mugcles  are  contracted  to  the  utmost,  and,  projecting  like  hard  cords,  with 
the  aid  of  other  muscles  draw  the  chest  upw^ard.  The  patient  instinctively 
avoids  every  unneeessary  exertion  as  having  a  tendency  to  aggravate  his 
dyspncea ;  he  speaks  but  little,  and  when  questioned  usually  replies  with  a 
motion  of  the  liead. 

In  ordinary  respiration  the  inspiratory  movement  is  twice  as  long  as  the 
expirium,  the  hitter,  except  in  forced  expiration,  being  a  purely  passive  act. 
In  astlima  this  rule  is  reversed,  the  exj>irator}^  movement  being  four  or  five 
times  as  long  as  the  inspirium,  and  is  often  so  slow  that  it  fills  the  whole  of 

'  Germ&in  H^  in  Nouveau  Diclionnaire  de  Mideeine  et  de  Oiintrgk,  tome  ill.  p*  617, 
PuriBy  1865. 
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the  pause  whicli  uduallv  intervenes  between  tin?  completion  of  one  respiration 
and  the  beginning  ot  anotlier.  It  is  Houietiiiici*  so  Blow"that  it  seems  as 
though  the  lung  would  never  emj:>ty  itsell'.''  In  the  de8]x^rate  struggle  for 
breath  the  respirator}^  muscles  are  exerted  to  the  utmost  in  futile  endeavors 
to  expand  the  cneat ;  with  each  iruspiration  there  is  an  elongation  of  the  thorax, 
but  no  latenil  movement.  The  che.st  moveg  up  and  down,  but  there  is  no 
expansion  ;  "  the  inusclea  tug  at  the  ribs,  but  the  ribs  refuse  to  rise  *'  (Salter), 
the  walls  of  the  chest  remaining  immovable. 

Notwithstanding  the  all  but  tetanic  contraction  of  the  diaphmgni,  there  is 
during  each  inspiration  a  sinking  in  of  the  epigai^triutn,  and  in  severe  cases 
uho  of  the  spacer  above  and  below  the  clavicle^*.  During  expiration  the 
abdominal  muscles,  especially  the  recti,  are  hard  and  tense,  tne  pre^rsure  thus 
exerted  being  sometimes  sufficient  to  expel  the  conteutij  of  the  lower  bowel 
and  bhidder.  The  transversus  is  also  tightly  odntracted,  and  a  cross  furrow 
above  the  umbilicus  indicates  that  the  contra<'li<m  of  it^i  upper  half  is  opposed 
to  the  contents  of  the  abdomen  forced  down  by  the  distended  lung  (Biermer). 
Although  the  dyspncea  is  great,  there  is  no  increase  in  the  frequency  of  the 
respirations  so  long  as  the  patient  remains  quiet,  but,  oti  the  coutmr}%  they 
are  often  less  frequent  than  in  health.  This  slowing  of  the  respiration  is  also 
ohserYed  in  the  ayspna?a  from  laryngeal  stenosis  in  croup,  etc, ;  but  in  these 
cases  we  do  not  have  the  prolonged  expiration  which  is  so  eharacteristic  of 
asthma  (Biermer),  At  every  breath  which  the  patient  inkes  there  is  a  pecu- 
liar wheezing  sound  which  may  be  heard  distinetlv  all  over  the  room;  it  is 
usually  heard  only  during  expiration,  but  some  autliors  (Biermer)  claim  that 
it  ia  a(so  audible  during  inspiration. 

On  auscultating  the  chest  it  will  be  found  that  the  ordinary  vesicular  mur- 
mur is  either  entirely  absent,  or  if  heard  it  is  only  over  very  limited  areas. 
In  the  place  of  it  we  have  an  endle^  and  ever-changing  variety  of  dry  sounds, 
such  as  whistling,  cooing,  mewing,  snoring,  etc.,  technically  styled  sibilant  or 
sonorous  ronchi.  They  are  usually  equally  ditlusecl  over  both  lungs,  but  are 
sometime  eonfined  to  one.  The  sibilant  rales  afford  an  index  of  the  degree 
of  sjmsm,  being  in  mild  cases  eoually  audible  during  both  itis|iiratiou  and 
expiration,  while  in  severe  attacks  they  are  louder  during  expiration  f  Bier- 
mer). That  the  vesicular  murmur  cannot  he  heard  is  due  not  only  to  its 
being  miL^ked  by  the  louder  roochi,  but  alsc*  to  the  absence  of  the  condition 
necessary  for  its  production,  the  spasmodic  constriction  of  the  bronchial  tul>es 
or  their  plugging  with  tough,  viscid  mucus  preventing  the  entrance  of  suf- 
icient  air  to  produce  the  sound.  iSometimes  a  hitherto  occluded  tube  becomes 
pervious,  and  we  have  vesicular  respiration  where  a  moment  before  only  dry 
sibilant  r^les  were  heard.  Usually  at  the  close  of  the  attack,  w^hen  cough 
sets  in,  there  are  occasional  moist  rkles.  These  become  more  fretjuent  as  tlie 
expectoratioD  becomes  more  abundant.  Frequently,  however,  the  paroxysm 
terminates  much  more  abruptly,  the  spasra  relaxes,  and  the  air  rushing  through 
the  tubes  gives  rise  to  puerile  respiration. 

During  the  paroxysm  there  is,  even  in  the  early  atage^s  of  asthma,  more  or 
lc«8  distension  of  the  lungw,  measurement  of  the  t^hcst  shi>wing  that  its  cir- 
ciimfcrenoe  is  four  to  eight  centimeters  greater  than  before  the  attack  (Beau), 
Thiw  transitory  emphysema,  which  must  not  be  contbuudcd  with  that  due  to 
structural  changes  observed  in  old  cases,  disappears  witi)  the  attack,  and  the 
lung  returns  to  its  normal  condition.  This  rlistension  causes  the  exaggerated 
rtaonance  obtained  by  percussion  which  is  one  of  tlie  most  c<mstant  symjv 
toms.  At  the  basc^  of  the  lung,  especial ly  jjosteriorly  luid  lati^ralh\  there  is  a 
fieculiar  mrHiifi cation  of  tlm  pi  rcussion  sound  U\  which  Biermer  has  ajjplied 
the  name  Schachtelton,  from  its  rcserablance  to  the  note  pniduced  by  striking 

*  Bttmlicrjfer's  cnee,  as  quoted  by  Riegel,  Ziemmnin*$  PaihologU  u,  Thn'upk^  Leipzig,  1876, 
Band  iv.  2,  B.  282. 


1S« 


BRONVUJAL  ASTHMA, 


an  empty  pasteboard  box.  Besides  this  exaggerated  resonance,  it  will  be  found 
that  the  line  of  dulnetw  oej  the  right  !*ide.  which  markw  the  upper  border  oi 
the  liver,  is  fully  two  itiches  lower  during  tlie  paroxysm  than  before,  and  that 
the  area  of  cardiac  dulne^  ii*  somewhat  dituinished  by  the  overlapping  of  the 
distended  l«ng-ti^ue  (Riegel).  Another  peculiarity  elicited  by  percussion, 
and  to  whicli  Bambei^r  was  the  firiit  to  direct  attention,  is  that  in  some  rare 
cases  instead  of  moving  vertically  the  line  of  hepatic  dulness  remains 
imchanged  during  both  acts  of  respiration. 

Toward  the  close  of  the  attack  the  congested  mucous  membrane  of  the 
lu'oncbi  beginsi  to  secrete,  and  there  i^  more  or  leas  cough.  The  matter 
expectorated  consists  at  first  of  little  balls  of  tough,  semi-transparent  mucus 
not  nmch  larger  than  a  pea.  It  is  exceedingly  tenacioub,  and  is  raised  witb 
great  difficulty.  Examined  under  Ihe  microscope,  the  sputum  is  found  to 
consist  "  of  a  great  number  oi'  corpuscles,  some  of  which  are  polyhedral  in 
form  with  rounded  angles;  they  are  pale,  homogeneous,  and  slightly  granular. 
At  first  sight  they  peeemble  pus-corpuscles,  but  they  are  much  larger,  le^w 
circular  in  fbrm»  and  have  no  nucleus.  In  addition  to  the«e  corpuBcles  there 
are  others  which  are  oval,  elongated,  fiisifonu,  and  sometimea  linear  in  shapes 
but  all  of  them  appear  to  l>e  of  the  same  nature  and  possess  the  same  refract- 
ing power  as  the  corpuscles  first  mentioned.  They  arc  all  of  them  agglome- 
rated  in  a  st>rt  of  vi?<cous  matter.*'*  The  expectoration  often  contains  blood, 
tind  in  st>me  rare  instances  profuse  hemorrhages  have  been  known  to  occur. 
Sometimes  the  matter  has  imrticles  of  sfMit  and  coal-dust  intermingled  with  it, 
the  sr>called  carbonaceous  sputum  (H^e).  In  addition  to  the  cells  above 
♦lescribed,  the  sputa  cootain^  small  yellowish-green  mas.*H*ji  or  threiids  in  whiid 
are  imbedded,  trie  peculiar  ot'tahedraJ  crystals  which  Leyden  has  ingenionsiy 
connected  with  the  etiology  of  asthma,  and  to  which  we  Hhall  again  have 
occasion  to  refer.'  Ungar  lias  recently  also  discovered  crystals  of  oxalate  of 
lime  in  the  sputa, 

Laryngoacopic  examination  reveals  more  or  less  congestion  of  the  air-pa^ 
sages.  **iii  ordinary  respiration  the  glottis  is  widely  open  during  inspiration, 
and  at  each  expiration  the  arytenoid  C4irtilages  approach  each  other  so  as  to 
narrow  the  glottis ;  but  in  the  hiborcd  respiration  of  asthma  the  glottis  is 
lixed  in  the  condition  of  exninitiou  ;  that  is,  the  glottis  is  narrowed,  and  the 
air  entt^rs  and  is  expired  through  the  same  narrow  space.*'* 

The  embarrassment  of  respiration  and  the  pressure  of  the  air  in  the  dls* 
tended  alveolie  by  im[>eding  the  capillary  circulation  of  the  lungs  prevent 
the  left  auricle  from  re<*eiving  its  full  supply  of  blond;  hence  the  pulse  is 
small  and  weak  during  the  paroxysm,  but  regains  its  natural  volume  as  soon 
lis  its  immediate  effects  are  over.  The  action  of  the  heart,  like  ever}^  other 
phenomenon  of  asthma,  is  subject  to  const^mt  variation.  At  one  moment  it 
oeats  tumultuously,  while  at  the  next  its  action  may  be  so  feeble  as  to  cause 
tt^mporary  syncope  (S6e).  The  venous  blood,  unable  to  overcome  the  obsta- 
cles to  its  passage,  is  forced  back  into  the  vessels,  causing  distension  of  the 
cervical  veins  and  the  jugular  pulse  sometimes  olvserved  in  severe  attacks. 
The  bluish  hue  of  the  face  in  had  cases  is  due  to  cyanosis  resulting  fronj 
insutticieiit  aeration  of  the  blood.  The  paroxysm  is  unattended  with  fever. 
the  tempcniture,  if  altered  at  all.  being  rather  below  than  above  the  normal. 
OoldneSB  of  the  face  and  hands  is  quite  a  common  symptom  in  protracted 

In  addition  to  the  nervous  sensations  described  among  the  premonitory 
«ymptoms,  patients  have  been  known  to  suffer  from  disturbances  of  a  more 

'  Germain  S^,  Nouveixu,  Dietionnaire  dt  Midttint  tt  de  Chirurffie,  pp.  dl2,  613;  also, 
Rftlter,  Affthma,  iOf  Paihdogy  tmd  Treatment,  Am.  ed^.  944. 

'  Rie^el.  in  Zmnim'-n'/^  Handbueh  li,  Paihohfji>  u.  Thrrapit^  vul.  iv.  2,  pp.  2f»S,  28& 
'  Sleavenson,  Spnjfmodic  .hthmn^  p.  23. 
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iouB  nut  are  during  the  paroxysm,     Ic  some  iib^taoees  there  h  c<>mplete 
sot'  coDscioufirie&s,  tind  Riegel*  states  that  such  ciisea  have  been  known  to 
have  tetanic  convulsions  of  the  trunk  and  extremities. 

The  course  of  an  attack  of  aathniti  is  in  mo^  ca^es  quite  typicaL  the  par- 
oxysms recurring  nightly  fur  an  indelifiite  period,  and  usually  ineren^ing  in 
severity  until,  at*  in  epilepsy  and  other  nervou.s  diseairej?,  it  finally  exhausta 
itaelf.  On  awaking  from  the  tsleep  which  nwally  succeeds  the  linal  paroxysm 
the  patient,  unle«8  the  attack  has  been  very  mild  and  of  short  dumtion,  tee  la 
weak  and  exhausted,  but  there  \s  no  tendency  to  the  recurrence  of  the  dysp- 
ncBa:  on  the  contrary,  he  may  expiose  liimself  with  j>erfect  impunity  to  the 
causes  which  at  otlier  times  would  be  certain  to  produce  an  attack.  The 
chest  feeb  stiff  and  sore,  the  cough  and  exjieetoration  diminish,  and  in  a  few 
days  disappear,  and  if  the  di^ea^^e  has  produced  no  organic  lesion  the  patient 
returns  to  his  usual  state  of  health. 

DirRATlON, — The  duration  of  asthma,  except  in  young  persons  and  in  those 
mre  cases  in  which  the  cause  can  be  discovered  and  removed,  is  very  indeti- 
nite,  the  disease  lasting  for  years,  if  not  for  life.  As  the  patient  grows  older 
the  attacks  become  less  severe^  but  are  more  frequent  Sometimes  a  ease 
which  has  recurred  for  years  and  defied  the  most  energetic  treatment  will  all 
[sill  once  recover  of  itself. 

SbqueI/JE, — Although  bronchial  asthma  is  essentially  a  neurosis,  and 
thefefore  nurely  ftinctional  in  its  character,  it  is  rare  for  it  to  continue  tor 
•njr  great  length  of  time  ivithout  causing  some  organic  affection  of  the  lungs 
%r  heart,. 

The  most  common  sequel  of  astlima  is  emphysema.  The  bronchial  tubes 
being  more  or  less  completely  closed,  either  by  conti-action  of  their  museulur 
fibre*  or  by  plugs  of  thick,  viscid  mucus^  the  air  pent  up  in  the  parts  hey^tnd 
the  obstruction  is  subjected  to  the  negative  pressure  produced  by  the  (exag- 
gerated inspiratory  act,  becomes  rarefied,  and,  in  obedience  to  the  diminished 
resistance  induced  by  the  partial  vacuum  in  the  thorax,  causes  distension  of  the 
air-cells.  This  condition  continues  until,  the  tubes  having  again  become  per- 
vious the  natural  elai?ticity  of  the  lung- tissue,  aided  by  the  expiratory  mus* 
rlea,  forces  out  the  air  ami  permits  them  to  return  to  their  natural  size.  This 
Is  the  transitory  emphysema  to  which  we  have  already  alluded.  Germain 
S^'  n^rds  it  as  analogous  to  the  paralytic  emj>hysema  which  occurs  the 
moment  the  pneuraogastric  is  divided.  With  repeated  attacks  the  air-cells 
lose  their  ela^icity  and  remain  permanently  dilated-  Owing  to  the  constant 
distension,  the  walls  of  the  alveolae  become  more  and  more  attenuated,  until, 
tinallj  giving  way,  two  or  more  of  them  coalesce,  fbrraing  one  large  celh 
The  symptoms  of  this  condition  are  the  same  as  those  of  ordinary  vesicular 
emphysema. 

OWiiig  to  partial  occlusion  of  the  afferent  bronchi  and  the  altered  cotulititms 
of  preasmre  mentioned,  the  blood  aecumulnt^  in  the  capilhiries  during  the  par- 
oxysm, the  lung-c^lLs  do  not  receive  their  adequate  supply  of  air,  tind  uxygen- 
ation  is  imperfect.  In  the  early  stages  of  the  disease  this  congestion  is  only 
temporary,  and  disappears  with  the  removal  of  the  obstniction,  but  in  those 
caees  in  which  the  attacks  are  severe  and  frequent  the  vessels  lose  their  con- 
tractility and  remain  permanently  congested. 

The  state  of  chronic  congestion  just  mentioned  is  occasionally  attended 
with  j»erous  exudation  into  the  interalveolar  tissue,  which  by  pressing  upon 
the  adjacent  air-celb  causes  their  obliteration.  This  (edema,  witii  the  remains 
of  the  compressed  air-cells  and  the  viscid  mucus  stagnating  in  the  finer  tubeSi, 
forms  the  little  islets  of  caniified  tissue  known  as  lobular  pneumonia. 

The  moet  frequent  change  observed  in  the  bronchial  tubes  in  old  crises  of 
airthma  is  hypertrophy  of  their  muscular  fibres,  causing  thickening  of  their 

^Loc.eiLp.  2S5.  *  Op,  cit,  p.  637. 


100 


Bno^xmIAL  asthma. 


wnUs  and  diiniuishtd  calibre.  In  other  cii^^s  they  are  dilated,  but  tbis  con- 
dition "w  iliio  more  to  the  eonconirtiint  bronchial  catarrh  than  to  the  asthma- 
Obstructed  in  its  course  tlirough  the  lungs,  the  venons  blood  accumulates 
in  the  pulmonary  artery^  und»  pressing  back  upon  the  right  ventricle,  excites 
it  to  increased  action,  which  in  the  c^mrse  of  time  leads  to  hypertrophy  of  its 
nuiseuhir  fibres  and  ilihUation  of  it.«  cavitv. 

In  the  early  s^tiitrcj?  of  asthma,  the  tlice  is  usually  pale  during  the  intervals 
between  the  paroxysms,  but  when  the  latter  become  more  frequent  the  impeded 
circulation  cauBew  f^tasis  in  the  peripheral  vetm'Ks.  The  imperfeetly-oxygenated 
blood  gives  the  face  a  dusky  Inie,  nnd  in  severe  eattes  it  mny  become  l)luish  or 
even  violet'Colored.  The  eyc^i*  are  prominent,  owing  to  the  enlargement  of  the 
orliital  veins  (S^),  and  the  eonjunctivie  congested  and  watery,* 

ETiOLOiiY. — Predispot^ing  Cansen. — Every  one  is  not  liable  to  asthma,  and 
the  fact  that  out  of  u  large  n  inn  her  exposeil  to  its  exciting  caus*^  only  a  few 
ai-e  attacked  justifies  the  assum|)tir>n  that  there  is  an  inherent  tendency  to  the 
disease.  Thut  this  tendency  is  heiMxbtory  in  iti*  nature  is  conceded  bv  every 
prominent  writer  on  asthma  except  I^^iert,  who  believes  this  to  Iw  only  oeca- 
sionally  the  case.  Thus,  of  3t'>  cases  collected  by  Salter,  heredity  could  be 
tmced  in  14»of  whom  7  inherited  the  diseiise  from  the  father,  and  the  remain- 
der from  grandparents  and  other  relations.  Raniadge  gives  an  instance  in 
w*hieh  the  disease  appeared  in  four  generations:  an  flsthmatle  father  had  four 
children,  three  of  whom  iidicrited  the  disease ;  one  of  tlie  (hiughters  married, 
and  of  her  two  childrou  one  became  jisthmatic;  the  other  escaped,  but  the  dis- 
ease reappeared  in  one  of  lier  children.'' 

The  hereditary  tendency  may  skip  one  generation .  as  is  the  case  with 
8teavens<:»n;''  who  inherited  ostbmu  frurti  his  gmndfatber,  his  fathers  genera- 
tion having  been  entirely  free  from  the  drseiis<\  In  other  cases  it  may  alter- 
nate with  some  other  neurosis  or  with  gout  or  rheumatism  ;  for  instance,  the 
children  of  an  asthmatie  lather  may  be  epileptie  or  gouty  and  the  grand- 
children asthmatic,  or  the  asthmatie  tendency  may  develop  in  one  child  of 
an  aefthmatic  family  and  the  gouty  diathesis  in  another.  It  is  by  no  means 
necessar}^  for  the  hereditary  transmission  of  the  disease  that  the  father  should 
be  asthmatic  when  the  child  is  conceived,  as  there  are  many  cases  recorded 
in  which  asthma  developed  in  children  whose  fathers  had  completely  recov- 
ered before  they  contracted  marriage  and  never  had  any  subsequent  return 
of  the  disease. 

All  authorities  agree  that  asthma  is  much  more  frequent  among  males  than 
females.  Of  Th^^ry^s  cases,  60  were  females  and  80  males.  The  more  recent 
statistics  of  Salter  show  that  the  males  exceed  the  females  in  the  proportion 
of  two  to  one.  This  undue  frequency  of  a  purely  nervous  disease  among 
males  appears  at  first  to  be  at  varinnee  with  the  generally-received  opinion 
that  Bucli  affections  pertain  rather  to  the  female  sex ;  but  on  investigating  the 
ages  at  which  the  attacks  first  come  on  it  will  be  found  that  Irt'tween  the  fif- 
teenth and  thirtieth  yeans* — that  is,  durinir  the  |)erifHi  when  sexual  function  is 
most  active — the  proportion  is  reversed,  females  being  attackefi  much  oftener 
than  males. 

Asthma  occurs  more  freouently  in  childhoo<l  than  at  any  subsequent  period 
— a  fact  which  may  be  explained  liy  the  great  susceptibility  of  young  children 
to  catarrhal  affections  c»f  the  air-passages  and  to  the  frequent  occurrence  at 
that  age  of  measles  and  whooping  cough  (Baiter).  Of  225  coses  collected  by 
Salter,  71  occurred  before  the  tenth  year,  and  of  these,  10  began  during  the 
first  ye4ir,  the  youngest  of  them  being  only  fourteen  days  old  at  the  time  of 

'  For  A  descrijition  of  symplouw  nf  the  aU>ve-nietnifme<l  secondary  nffeciionA  the  reader 
is  referred  to  the  articles  on  Emphysema  aind  Heart  Djskase, 
'  Genu  ai  II  ♦St'*,  irp,  rU.^  p.  668, 
^  ^V^  £.  iSleavensoQf  Spanmodk  Asthma^  Londoa,  1882,  p.  8, 
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the  attack.  From  ten  Uj  twenty  it  occurs  less  fTei[Ucntly  thnn  at  any  other 
period  of  life,  but  frcini  tlnit  age  to  the  fortieth  year  there  in  a  steady  increase 
in  the  number  of  eases.  During  the  next  deciule,  from  forty  to  fifty,  the  dii*- 
ease  diminishes  in  frequency,  and  from  thjit  perioti  on  the  number  of  eases 
continues  to  grow  emaller  and  smaller  with  advancing  yeai's,  comparatively 
few  commenemg  after  the  fitli(."th  year. 

The  following  tabular  statcmenL,  com  piled  by  Salter,  shows  the  compara- 
tiire  frequency  of  a^hma  during  the  various  periods  of  life; 


From    1  to  10  years,  71  cases. 
"      10  to  20     *'      :io    " 
«      20  to  30     "       39     '* 
**      30k»40      **      44    ** 


From  40  to  50  veam  24  cn^es. 
*'      50U>t}0'    •'       12     *' 
"      60  to  70      •'        4     ** 
»      70loS0      "         I     ** 


Tliaie  figures  demonstrate  the  fallacy  of  the  popular  idea  that  old  people 
are  especially  liable  to  asthma.  Its  prevalence  (luring  the  later  perimls  of 
life  is  due  to  the  fact  that  while,  on  the  one  hand,  the  atfeetion  rarely  causes 
death,  on  the  other  it  is  scarcely  ever  cnrahle  except  during  childhood,  and 
thu»  the  cases  contracted  at  different  ages  accumulate  and  form  a  large  aggre- 
gate as  life  advances. 

Thoae  cadee  occurring  in  ehihlliood  and  late  in  life  are  likely  to  be  asgoci- 
ated  with  more  or  le?^  br^mebial  catarrh,  while  those  which  come  on  when 
the  body  has  attained  its  fullest  develnpuient  are  almost  invariably  purely 
nervous  in  character. 

The  period  of  life  at  which  aathma  commences  is  an  important  element  in 
the  prognosis  of  the  disease,  the  cases  occurring  in  early  childhood  being 
likely  to  end  in  recovery,  while  those  coming  on  fater  in  lite  are  exceedingly 
protracted  in  their  course  and  liable  to  lead  to  organic  diseuj^e??  of  the  heart 
or  lungs. 

Asthma  does  not  apjxmr  to  be  infliieneed  by  the  seasons,  mma  authors 
claiming  that  it  is  most  frequent  in  summer,  wlule  others  maintain  that  the 
grciit^^t  number  of  cases  occur  in  wiiiter. 

Exciting  Causes. — Bronchial  asthma  being  a  neurosis  of  the  pneutnogastric 
nerve,  its  exciting  causes  may  be  divided  into  those  which  act  u])on  the  nerve 
directlv,  and  those  which  are  reflected  from  more  remote  parts  or  organs. 

In  tfie  first  class  the  irritant  may  act  upon  the  nerve  at  its  origin  in  the 

edulla  oblongatfi  or  upon  some  part  of  its  continuity.  Various  poisons, 
•ganic  or  inorganic,  when  intrcMiueed  into  the  system  may  so  change  the 
character  and  composition  of  the  blood  as  to  interfere  with  the  nutrition  of 
the  respiratory  centre,  and  thus  cause  more  or  le^  embarrassment  of  respira- 
tion \  but  the  attack.^  of  dvspnrea  due  to  these  causes  are  more  continuous 
than  those  of  ordinary  af?tlmui,  and  are  wanting  in  many  of  the  symptoms 
which  we  have  descril)ed  ilh  characteri.stic  of  that  dit^ea^se.  These  forms  of 
d\*spnoea  are  usually  the  reiiult  eit!\er  of  some  constitutional  disease  or  of 
some  poison  introduced  into  the  system,  both  of  which  act  by  dtmiiiishing 
the  proportion  of  red  corpuscles  in  the  blood.  Of  this  we  liave  examples  in 
llie  dyspncBa  sometimes*  ooserved  in  syphilis  and  malarial  fever  and  in  lead 
and  mercurial  poisoning — the  so-called  a.  satuminum  and  a,  mercuriale.  It 
is  true  that  there  have  been  instances  in  which  the  paroxysms  of  asthma 
have  come  on  at  regular  intervals  and  have  yielded  to  quinine,  but  it  is 
Dot  regarded  as  proved  that  such  caees  were  due  to  malarial  poisoning 
(8e<5). 

Enlarged  bronchial  glands  pressing  upon  the  pneumogaj^tric  nerve  may 
cause  astnma,  and  this  explains  why  it  \b  so  frequent  in  children  after  attacks 
of  measles  and  whooping  cough  (Williams  and  Biermer).  Others  have  re- 
marked that  asthma  is  often  coincident  with  hyjH'rtrophied  tons^ils  (Behaeffer). 
In  the  greiit  majority  of  ciiscji  the  exciting  cau.^i  dm^  not  act  directly  upon 
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the  pneiimopastric  nerve,  hut  upon  the  skin  or  some  other  remote  organ, 
whence  it  ]»  transmitted  to  the  nervous  centre  and  reflected  back  through 
the  nerves  of  rej^fiiratioii  to  the  bronchi. 

Biermer  believes  that  the  irritant  in  many  cases,  instead  of  being  directly 
transnntteil  to  the  medulla  ohlongata,  cans^es  a  fluxion  to  the  exposed  mucoue 
membrane.  He  thinks  that  the  absence  of  catarrtial  >jymptomB  t8  more  appa- 
n-nt  than  rea.1,  the  evidencej*  of  congestion  being  nnappreciahle  during  the 
early  stages  of  tlie  dLsease.  According  to  Kiegel,^  the  action  of  the  irritant 
may  be  explained  in  one  of  three  ditterent  ways — viz.  1st,  both  the  spa^im  an*! 
the  fluxion  may  be  the  common  result  of  the  irritant ;  2d,  the  catarrh  may 
cause  the  spasm ;  or,  od,  the  spa^m  may  secondarilv  produce  catarrh. 

Although  cold  may  not  be  s<i  frequent  a  cause  of  asthma  as  was  formerly 
supposed,  low  temperature  undoiihtedly  acts  as  an  irritant  upon  the  terminal 
branchc-s  of  the  respiratory  nerves,  especially  the  pncumogjistric,  and  in  the 
mnnner  just  described  may  produce  gfjasmodic  contraction  of  the  bronchi. 
The  effect  of  cold  is  of  course  nmch  more  deleterious  when  it  is  asssaeiated 
with  sudden  changes  and  diminished  barometric  pressure,  high  winds  from 
the  east  and  north  being  paiiiciilarly  prejiidiciah  Aside  from  its  meteoro- 
logical characteristics,  the  locality  itself  exercises  a  potent  influence  in  the 
production  of  asthma  ;  and  here,  again,  we  have  an  example  of  the  capricious 
character  of  the  diseafie.  A  patient  who  for  years  has  suffered  with  asthma 
niav  change  his  residence  and  find  immediate  relief*  but  iA'  the  special  factors 
which  engender  the  disease  in  one  place  and  cure  it  in  anotlier  we  know  as 
yet  but  Utt!e.  It  ig,  however,  a  generally  ackmjwledged  fact  that  removal 
from  the  countrv^  to  a  crowded  citv  will  often  diminish  the  severity  and  fre- 
quency of  the  attacks,  ami  English  writers  mention  nurrd»ers  of  cases  of 
asthma  which  have  been  permanently  <'yrcd  l>y  a  prolonged  residence  in  the 
foggy  atmosi)hcre  of  Lioidoii.  A  very  sliglit  cliange  is  often  sufficient  to 
afl'ord  relief^,  and  srimctintes  removal  to  another  part  of  tlie  same  city  is  all 
that  is  necessary.  The  town  of  Aiken  in  South  Carolina  is  divided  by  a 
nivinc  into  two  sections:  the  elevation,  mi\,  and  exposure  are  alike  in  almost 
vxory  res}>ect,  but  j^ersons  have  been  know^n  to  sufler  sc^verely  with  asthma  on 
line  side  and  to  enjoy  perfect  exemption  from  it  on  the  other.  A  gentleman 
who  resides  at  Bath  in  the  same  neighborhood  is  perfectly  free  from  asthma 
at  his  home,  but  invariably  has  an  attack  as  soon  as  the  train  begins  to  vrtm^ 
the  Bavannah  River  at  Augusta,  which  is  only  a  few  miles  distant.  More 
remarkable  still  is  the  case  nientionerl  by  a  French  writer  of  a  young  man 
who  was  unable  to  sleep  in  the  front  rooms  of  a  house  without  having  a  par- 
oxysm, but  who  did  not  experience  the  slightest  inconvenience  when  he  occu- 
pied the  back  roomg. 

Although  removal  to  the  city  frequently  affords  relief,  there  are  exceptions 
to  the  rule,  and  many  cases  are  rerordcd  where  a  chnnge  of  residence  to  the  , 
country  has  effected  a  cure.  0/,one,  of  whirh  but  little  is  as  yet  known »  is 
supposed  by  some  to  be  a  cause  of  asthma,  and  it  is  not  unlikely  that  the 
relief  aflbrded  by  removal  to  a  large  city  nuiy  l>e  partly  due  to  the  relatively 
small  proportion  of  this  agent  in  the  atmosphere  of  crowded  localities. 

Dust  of  various  kinds,  the  pollen  of  plants,  certain  vapors,  gases,  8moke, 
and  the  emanations  fnim  many  species  of  animals,  have  all  been  known  to 
excite  attacks  of  asthma.  Borne  persons  are  so  sensitive  that  the  simple  act 
of  brushing  their  clothes  is  sufficient  to  bring  on  a  paroxysm.  Others  are 
tinable  to  inhale  the  f>erfume  of  roses,  lilies,  heliotropes,  and  many  other 
flowers  without  suffering  with  an  attack.  The  dust  of  hay  will  often  caus<? 
paroxysms  even  in  those  who  are  not  hay-fever  subjects.  Since  (."nllen  first 
publislied  the  case  of  an  apothecary's  wife  who  had  «.^thma  whenever  ipecac 
was  powdered  in  her  husband^s  shop  numerous  cases  of  a  similar  nature  have 
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been  reearded.  Ramadge  relates  the  case  of  an  employ^^  in  the  East  India 
(  onipany  who  was*  compelled  {o  relinquish  a  lucrative  appointment  because 
the  »meli  of  tea  alwayii  }>rovoked  a  paroxysm  of  astlmia.  Many  persons  are 
tmable  to  come  into  close  pmximity  with  horsejs,  rabhit^,  e-aU,  and  other  ani- 
mt%U  without  suf^crin^,  and  Austin  Flint  of  New  York  experienced  great 
inconvenience  when  absent  from  home  from  sleeping  upon  feather  pillows. 
Ill  his  case  the  asthmatic  attack  wtu?  not  brought  on  by  all  pillows,  but  what 
il  wm  that  made  one  kind  more  active  than  another  he  was  unable  to  deter- 
mine. 

Ill  persons  predispoeed  to  bronchial  asthma  the  eating  t»f  any  indi«festihle 
6ub:»tance  may  of  itself  be  sufficient  to  cau^e  an  attack,  and  even  an  ordina- 
rily full  meal,  if  partaken  of  late  in  tlie  dny,  may  liave  the  same  effect. 
Dyspepsia  in  its  various  forms  and  tlie  ]>resence  of  irritating  suhstancos  in 
the  Intestinal  canal  are  such  freiinent  causes  of  asthum  that  they  have  led  to 
the  establishment  of  several  special  varieties  of  the  disease — tf.  g>  a*  dyspep- 
ticum,  a,  verminosum- 

Asthma  is  irequently  due  to  uterine  and  ovarian  disorders,  the  so-called  a, 
uterinum. 

Voltolini  of  Brcnlau  has  described  cases  ^vhich  were  evidctitly  due  to  the 
presence  of  naso-pharyugeal  polypi,  the  attack.^  disappearing  with  their  re- 
moval and  reappearing  with  their  renew^ed  growth.  Thej*e  statement^;  have 
been  coiifirme<J  by  suGsequent  cases  observed  by  Haeni-sch,  Attentiuu  hm 
lately  been  directed  to  a  number  of  cases  in  which  the  asthmatic  iniroxysm 
was  found  to  be  associated  with  catarrh  of  the  naso- pharyngeal  and  hiryngo- 
tnicheal  mucous  membrane.  In  such  cases  it  is  thought  thsit  the  irritation 
caused  by  the  pressure  of  the  swollen  niucoiis  membrane  ni>on  the  adjacent 
nerves  is  conveyed  through  them  to  the  pneumogastric,  and  thus  provokes 
the  bronchial  spasm.  Daly,  Roe,  Harrison  Allen,  Hack,  and  others  have 
tnicccl  the  paroxpms  of  hay  asthnut  to  an  hypertrophietl  condition  of  the 
mucous  membrane  over  the  turbinate  bones  and  septum  of  the  nose^  which 
renders  it  peculiarly  suscejitihle  to  the  action  of  tlie  irritants  which  cause  tfiat 
troublesome  affection,  and  have  succeeded  in  coring  many  cascns  by  simply 
lemoving  the  diseased  tL^ue. 

Mfintiu  emotion,  if  sufficiently  pow^erful,  may  sometimes  prevent  tlie  occur- 
renoe  of  the  asthmatic  paroxysm  ;  thus,  Steavenson,  referring  to  his  own  case, 
states  that  although  subject  to  frequent  attacks  he  never  had  one  on  going  up 
for  an  examination  ;  and  the  writer  is  acquainted  with  a  patient  whose  attack 
of  hay  asthma  couh^  frequently  be  checked  by  an  exciting  game  of  cards. 

jlsthma.  like  other  neuroses,  is  much  more  frequent  among  the  educated 
and  refined  than  among  the  coarser  and  uiore  ignorant  clnj*ses  of  society,  and 
those  leading  luxurious  lives  are  more  liable  to  the  disease  than  those  of  sim- 
ple and  frui^d  hahits.  Of  the  various  professions,  those  which  involve  much 
exertion  of  the  voice  furnish  the  largest  contingent ;  hence  it  is  common 
among  public  speakers,  clergymen,  and  lawyers. 

In  former  days  the  retn)ceseion  of  cutaneous  eruptions  was  supposed  to 
play  an  important  role  in  the  production  of  asthma,  but  of  late  years  this 
tho<3ry  of  causation  has  fi)nnd  hut  few  advocates  among  intelligent  pliysicians, 
the  only  author  of  any  pnmiinence  who  still  adheres  to  it  being  Waldenl>urg, 
who  has  pruposetl  to  de>*ignate  such  cases  as  a,  herpeticum. 

I'AntOLocjY.^ — We  have  elsewhere  alluded  to  the  various  theories  with 
which  the  oMer  writers  endeavored  to  explain  the  phenomena  of  asthma,  and 
need  not  here  refer  to  them  again. 

The  fir^t  step  towanl  a  truly  scientific  theory  of  the  pathology  of  asthma 
was  the  discovery  bv  Keisseisen  of  the  stnooth  muscular  fibres  of  the  brun- 
chial  tubes.  These  fibres  are  found  not  only  in  the  large  and  medium*size*l 
hronchi»  but  even  in  those  of  the  smallest  atHbre,  Kdlliker  having  demou- 
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strated  them  in  bronchioles  0.18  millimeter  in  diameter.  It  was  ascertained 
by  Williams  that  by  irritating  the  lung  he  could  cause  contraction  of  these 
fibres,  and  Longet  subsequently  proved  that  the  same  effect  could  be  produced 
by  galvanizing  the  pneumogastric  nerve.  Guided  by  these  important  dis- 
coveries, most  modern  pathologists  have  arrived  at  the  conclusion  that  bron- 
chial asthma  is  a  spasmodic  contraction  of  the  middle  and  finer  bronchi, 
dependent  upon  some  derangement  in  the  fiinction  of  the  pneumogastric 
nerve.  This,  the  so-called  spasmodic  theory,  is  not  entirely  new,  Willis,  as 
we  have  before  stated,  having  described  as  early  as  1682  a  variety  of  asthma 
which  he  believed  to  be  the  result  of  a  "  spasmodic  action  of  the  muscles  and 
ner\'es  of  respiration,"  and  to  which  he  applied  the  term  "  asthma  convul- 
sivum."  Although  revived  from  time  to  time,  it  was  not  until  some  two  hun- 
dred years  later,  and  after  Romberg  had  definitely  settled  the  question  of 
the  essential  character  of  the  disease,  that  the  spasmodic  nature  of  asthma 
received  general  recognition.  Bergsou  adopted  it  in  his  prize  essay  in  1840, 
and  ten  years  later  it  found  a  warm  supporter  in  the  person  of  Hyde  Salter, 
whose  valuable  contributions  have  added  so  much  to  our  knowledge  of  bron- 
chial asthma.  The  theory  that  asthma  is  due  to  spasm  of  the  bronchial  mus- 
cles met  with  but  little  opposition  until  1854,  when  Wintrich,  aft;er  a  series 
of  experiments,  arrived  at  conclusions  directly  opposed  to  those  of  Williams 
and  Longet  in  regard  to  the  contractility  of  the  muscular  fibres  of  the  bronchi, 
and  refused  to  accept  the  spasm  theory  on  the  ground  that  it  afforded  no 
rational  explanation  of  the  phenomena  of  asthma.  He  believed  that  the 
various  symptoms  of  that  disease  were  due  to  tonic  spasm  either  of  the  dia- 
phragm alone  or  of  the  diaphragm  and  the  other  muscles  of  respiration. 
These  experiments  of  Wintrich  were  so  carefully  conducted,  and  his  stand- 
ing as  a  specialist  in  respiratory  diseases  so  high,  that  his  theory  found  many 
supporters,  and  might  perhaps  have  been  generally  accepted  had  it  not  been 
for  the  distinguished  French  physiologist,  Paul  Bert,  who  in  1870,  with  im- 
proved methods  of  scientific  research,  succeeded  in  demonstrating  that  Wil- 
liams and  Longet  were  after  all  correct  in  their  statements  as  to  uie  contrac- 
tility of  the  bronchial  muscles. 

One  of  the  most  zealous  advocates  of  the  spasm  theory  of  asthma,  and  at 
the  same  time  its  most  learned  expositor,  is  Biermer,'  whose  classical  lecture 
on  that  disease,  which  appeared  a  short  time  after  the  publication  of  Bert's 
experiments,  is  perhap  the  most  satisfactory  work  ever  published  on  the 
subject.  He  defines  oronchial  asthma  as  a  "  neurosis  depending  upon  tonic 
spasm  of  the  bronchial  muscles  and  caused  by  faulty  innervation  of  the  pneu- 
mogastric nerve."  He  claims  that  this  theory  is  confirmed  by  clinical  expe- 
rience— that  the  suddenness  with  which  the  attack  comes  and  disappears,  and 
the  long  and  forced  expiration  with  the  sibilant  r&les  and  other  evidences 
of  stenosis  which  accompany  it,  admit  of  no  other  explanatioi^.  In  support 
of  this  view  he  calls  attention  to  the  rapidity  with  which  the  paroxysm  yields 
to  chloral,  all  of  its  symptoms  disappearing  within  from  five  to  ten  minutes 
aft^r  the  administration  of  a  moderate  dose  of  that  agent.  Wintrich  and 
his  supporters,  besides  denying  the  contractility  of  the  bronchial  muscles, 
object  to  the  spasm  theory  that  the  distension  of  the  thorax  and  descent  of 
the  diaphragm,  both  constant  symptoms,  are  incompatible  with  spasmodic 
closure  of  the  bronchial  tubes,  and  that  constriction  from  such  cause  by  imped- 
ing the  entrance  of  air  into  the  alveolaj  would  be  more  likely  to  cause  dimmu- 
tion  in  the  size  of  the  thorax  than  its  enlargement,  and  that  the  diaphragm, 
instead  of  descending,  would  be  drawn  upward.  Biermer  acknowledges  that 
this  to  a  certain  extent  is  true,  and  concedes  that  constriction  of  the  tubes 
would  interfere  with  both  acts  of  respiration,  but  claims  that  it  does  not  do  so 

*  A.  Biermer,  "  Ueber  Bronchial  Asthma,"  Sammlung  klinischer  Vorti'dge,  No.  12,  Leip- 
zig, 1870. 
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to  the  same  extent  in  the  two  movements.  The  spasmodic  constriction  acts  as 
a  sphincter  which  is  readily  overcome  during  inspiration,  but  prevents  the 
escape  of  air  during  expiration,  the  latter  movement  being  slower  and  less 
complete  than  the  former.  Were  the  expiratory  pressure  exerted  upon  the 
contents  of  the  alveolsB  alone,  it  would  readily  overcome  the  spasmodic  con- 
striction of  the  bronchi,  but  it  also  compresses  at  the  same  time  the  bronchi- 
oles. "  When  the  bronchi  are  spasmodically  contracted,  thev  are  subjected 
during  expiration  to  the  general  pressure  of  that  movement  plus  the  pressure 
of  the  spastic  contraction  of  the  bronchial  muscles.  The  walls  of  the  bron- 
chioles being  soft  and  compressible,  the  expiratory  pressure,  instead  of  over- 
coming the  obstruction  and  opening  them,  would  tend  to  close  them  all  the 
more  tightly."  He  calls  attention  to  an  analogous  condition  which  obtains  in 
capillary  bronchitis,  when,  owing  to  swelling  of  the  mucous  membrane  and  to 
the  accumulation  of  secretion  in  the  tubes,  the  alveola?  are  cut  off.  Here, 
too,  the  expiratory  pressure  is  often  sufficiently  powerful  to  overcome  the 
obstruction,  but  if  under  these  circumstances  it  is  too  feeble,  collapse  of  the 
lung  ensues.  When,  on  the  other  hand,  the  inspiration  is  strong  enough  to 
overcome  this  obstacle,  air  enters  the  alveolae,  and,  being  imprisoned  there, 
causes  inflation  of  the  air-cells  as  in  asthma.  That  collapse  of  the  lung  does 
not  occur  in  the  Jatter  disease  is  due  to  the  fact  that  the  inspirator}'  act  is 
always  sufficiently  powerful  to  overcome  the  spastic  contraction  of  the  bron- 
chioles. 

The  air  entering  the  lung  during  inspiration  is  pent  up  by  the  spastic  con- 
striction of  the  bronchi,  which,  acting  as  a  valve,  admits  of  its  passage  in  one 
direction,  but  impedes  its  escape  dunn^  expiration,  and  thus  causes  inflation 
of  the  air-cells  and  insufficient  aeration.  Owing  to  the  distension  of  the 
alveolae  the  thorax  is  expanded  and  the  diaphragm  forced  downward.  A 
tetanic  spasm  of  the  diaphragm  lasting  for  hours,  such  as  that  which  Wint- 
rich  describes,  and  with  which  he  endeavors  to  explain  the  descent  of  that 
muscle  as  well  as  the  other  symptoms  of  asthma,  is  not  only  improbable,  but 
is  contrary  to  clinical  experience.  If  the  diaphragm  were  thus  spasmodically 
contracted,  it  would  remain  fixed  in  one  position,  but  Biermer  has  demon- 
strated that  there  is  more  or  less  rh}i;hmic  movement  of  that  muscle  even 
during  the  paroxysm ;  but  if  no  movement  of  the  diaphragm  were  observed, 
it  would  still  be  no  proof  of  tonic  spasm  of  that  muscle,  as  its  immobility 
might  be  due  to  other  causes.  According  to  Biermer,  the  inflation  of  the 
lungs  and  their  insufficient  ventilation  aflord  a  satisfactor)'^  explanation  of 
the  most  important  symptoms  of  asthma,  as  Breuer*  has  shown,  in  his  paper 
on  the  automatic  regulation  of  respiration  through  the  j)neunio^'ai;tric  nerve, 
that  various  embarrassments  of  respiration  must  be  corrected  by  some  suit- 
able modification  of  the  act  itself;  hence  when,  as  in  asthma,  the  lung  is 
unable  to  empty  itself,  the  expiratory  act  must  be  strengthened  and  pro- 
longed to  overcome  the  obstruction  occasioned  by  the  spasmodic  constriction 
of  the  bronchial  tubes ;  whereas  incomplete  filling  of  the  lung  would  neces- 
sitate increased  inspiratory  ettbrt.  According  to  Biermer,  "  expiratory  dysp- 
na?a  is  as  characteristic  of  obstruction  of  the  finer  tubes,"  be  it  from  spasm, 
as  in  asthma,  or  from  stoppage  with  viscid  mucus  or  from  swelling  of  their 
lining  membrane,  as  in  bronchitis,  as  the  same  condition  during  inspiration  is 
of  narrowing  of  the  larger  air-passages — an  important  point  in  diflercntial 
diagnosis  to  which  we  shall  again  have  occasion  to  refer.  He  is  unable  to 
explain  the  relationship  between  bronchial  spasm  and  catarrhal  hyperaemia 
of  the  air-passages,  but  believes  that  it  may  be  accounted  for  as  follows  : 
"  P^ither  the  bronchial  fluxion  causes  the  spasm — that  is,  that  there  exists 
between  them  a  causal  connection — or  the  hypersemia  and  the  spasm  are  the 

*  "  Die  Selbsternenrung  der  Athmen  durch  den  N.  vagus,"  Sitzmi(jyhericht  der  K,  K, 
Akademit  der  WiwcnKhaJUn  zu  Wien,  Bd.  Iviii.  Abtheilung  ii.,  Nov.,  1868. 
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joint  effect  of  the  exciting  (centripetal)  nerves ;  in  other  words,  both  are  due 
to  reflex  action.'** 

Another  explanation  of  the  phenomena  of  asthma  is  that  proposed  by 
Lebert,^  who,  although  he  concedes  that  bronchial  spasm  is  an  all-important 
factor,  denies  that  it  of  itself  is  sufficient  to  account  for  the  sudden  and 
enormous  inflation  of  the  lungs  observed  in  that  disease.  He  doubts  the 
possibility  of  a  valvular  closure  of  the  bronclii,  as  claimed  by  Biermer,  but 
believes  that  the  bronchial  spasm,  which  he  regards  as  primary,  causes  sec- 
ondary spasmodic  contractions  of  the  diaphragm  and  of  the  inspiratory  mus- 
cles of  the  neck  and  chest.  The  spasm  of  the  diaphragm  he  believes  to  be 
tonic  in  its  character,  but  not  continuous,  thus  meeting  Biermer*s  objection  to 
the  Wintrich  theory,  that  tonic  spasm  of  that  muscle  lasting  longer  than  a 
few  minutes  would  inevitably  cause  fatal  asphyxia. 

Theodor  Weber,*  rejecting  the  above  theories  on  the  ground  that  neither 
bronchial  spasm  nor  tonic  contraction  of  the  diaphragm  is  capable  of 
explaining  why  catarrhal  secretion  should  come  on  at  the  close  of  an  attack 
in  which  at  tlie  commencement  there  was  no  catarrh,  attributes  the  phe- 
nomena of  asthma  to  sudden  swelling  of  the  bronchial  mucous  membrane, 
tlie  result  of  dilatation  of  its  blood-vessels  produced  through  the  agency  of 
the  vaso-motor  nerves ;  thus  reviving  the  fluxionary  theory  of  Traube.  In 
support  of  this  theory  he  cites  the  result  of  Von  Loven's*  experiments,  which 
prcne  that  irritation  of  the  sensory  nerves  is  followed  by  reflex  engorgement 
of  the  territory  to  which  they  are  distributed.  Weber  considers  that  this 
engorgement  of  the  bronchial  nmcous  membrane  is  somewhat  similar  to  the 
acute  swelling  and  stoppage  of  the  nostrils  to  which  many  persons  are  subject 
— a  closure  which  often  does  not  last  longer  than  a  few  moments,  and  which 
is  attended  with  increased  redness  and  swelling  of  the  Schneiderian  mem- 
brane. The  mucous  membrane  of  the  nostril  and  that  of  the  bronchi  being 
both  paits  of  the  respiratory  tract,  and  somewhat  similar  in  structure,  he 
concludes  that  the  process  in  the  nostrils  is  analogous  to  that  which  occurs 
in  the  bronchi  during  the  asthmatic  paroxysm.  As  additional  proof  of  the 
correctness  of  his  hypothesis  he  cites  the  fact  that  such  occlusion  of  the  nos- 
trils is  often  the  precursor  of  the  asthmatic  attack,  and  in  some  cases  con- 
tinues throughout  the  paroxysm.  See  investigations  of  Daly,  Roe,  Allen,  and 
Hack,  further  on. 

The  idea  that  asthma  is  due  to  swelling  and  engorgement  of  the  bronchial 
mucous  membrane  api>eai's  to  have  been  confirmed  by  the  tracheoscopic 
observations  of  Stoerk.*  On  examining  the  air-pnssages  with  the  laryn- 
goscope, he  could  see  the  nmcous  membrane  of  the  trachea  as  far  as  visible 
(that  is,  to  the  bifurcation)  grow  red  with  the  onset  of  the  paroxysm,  and 
resume  its  normal  appearance  after  the  termination  of  the  attack.  He 
opposes  the  spasm  theory,  denies  the  correctness  of  Biermer's  conclusions, 
and  adopts  Weber *s  explanation  of  the  asthmatic  phenomena.  He  agrees 
with  Wintrich  that  spasm  of  the  diaphragm  occurs,  but  claims  that  it 
results  from  the  tension  to  which  it  is  subjected  by  the  inflated  alveolje :  the 
diaphragm  being  forced  downward  by  the  distended  lung,  its  fibres  are 
stretched,  and  the  result  is  a  tonic  spasm  of  that  muscle.  His  objections,  al- 
though well  stated,  are  not  sufficiently  conclusive  to  cause  us  to  accept  his  opin- 
ion in  preference  to  that  of  Biermer  and  other  supporters  of  the  spasm  theory. 

*  In  presenting  Biemier's  tlieory  the  writer  has  drawn  freely  upon  that  author's  well- 
known  lecture  on  **  Bronchial  Asllinia,"  ab  published  in  VolhinamCs  Summluvg  kliniadter 
Vortrdye^  loc.  cit. 

*  Klinik  der  BruMkrnnkheiten,  Ister  Band,  2te  Illilfte,  p.  438. 

•"Ueber  Asthma  Nervosum,"  TiKjebkUt  dtr  1^5  Venniviinlwng  deutscher  Naturforachcr  u. 
Aertze  in  J^ipzlg,  etc.^  1872,  p.  159. 

*  Nnturformher  u.  Aerize  in  Leipzigj  cte.,  1872,  p.  159. 

*  MiUheilungen  iiber  Aathnui  bronckiale^  e/c,  Stuttgart,  1875. 
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Max  Sehaeflfer  maintains  that  asthma  is  due  to  bronchial  fluxion,  as  advo- 
rateil  by  Weber,  but  cliiiiius  that  tlie  bypent:mia  is  ftdhiwed  by  spasm  of  the 
bnmchial  muscles^  the  former  being  priutary  and  the  hitter  secondary.  Ho 
aUo,  with  many  other  recent  writerB,  helievei^  that  asthnuitie  attacks  arc  often 
associated  with  pathological  conditions  in  luid  about  the  upper  air-pa:<Ka;:e>i, 
Fuch  as  na5<*-pbiir\T^igeiCl  and  laryngo-traclieal  catarrh,  polypi,  hy[H?i'trophied 
tousib,  and  enlarged  cervical  giand:^;  all  of  which  act  n&  irritant^*,  whieh, 
being  tran^^initted  through  the  neighboring  nerves  to  the  vagus,  indudo  the 
bnuichial  q>a5m. 

Among  the  older  and  discarded  theoncs  U  that  of  Bree,  who  in  a  work 
publisihed  at  the  commeucement  of  the  ]>re.seut  century  exprcsdcd  tlie  opinion 
that  the  dv^pncea  of  as^thma  wiii*  simply  an  effojt  on  the  purt  of  nature  to  rid 
the  broncliial  tubes  of  an  irritatnig  ?u!>^tauce  suppo^^ed  to  have  accumulated 
in  them  previous  to  the  attack.  He  Ijelleved  that  thisi  materia  j>cccaus  w^is 
thrown  out  with  the  expectoration  which  occurs  toward  the  close  of  the 
attack.  He  regarded  the  violeut  efiurta  made  by  the  rci^piratory  organs  to 
exi»el  this  oftending  i5ubt*tance  from  the  Ijronchial  tubers  as  similar  to  the 
tenesmus  of  dysentery  or  tlie  painful  contractions  of  the  bladder  when  irri- 
bited  by  a  rough  calculus.  Bree  was  u liable  to  define  more  clearly  the  nature 
iif  this  offending  substance,  but  of  late  years  another  writer,  LeydeD/  hiis 
fllscovered  in  the  sputa  of  astiriuatics  certain  peculiar  crystals  to  the  irritat- 
iug  effects  of  which  he  attributes  tlie  various  symptoms.  These  crystals  bad 
been  ol>served  previously  l»v  Charcot  in  the  l>lood  of  leukicmic  patients,  and 
subset) uently  by  Neumann  ni  the  medulla  of  the  bones  of  patients  who  had 
died  of  that  disease.  Levden  describes  the  expectoration  in  asthma  ixs  tough, 
gniyish-white,  and  very  fi-othy.  ImI>e<hJed  in  a  transparent  hyaline  nuii^s  are 
a  ninnber  of  nnuill  bodies,  some  threiul-Iike,  others  in  the  form  of  little  plugs 
or  tlaki^.  Under  the  microscope  these  little  bodies  are  found  to  consist  of 
a  moss  *if  brownish  cellular  iletritus  containing  large  numbei's  of  cr^^stals. 
Tliese  are  eolork^s,  octala*<lral  in  form,  with  sluirp  |)oints,  and  vary  greatly 
in  s^ize,  eome  of  them  visible  at  oiuv,  while  others  are  seen  only  with  the 
highest  powens  of  tlie  ndcrofttcope.  Their  c< imposition  has  not  been  iletcr- 
jnined.  but  i«  sujjposed  to  be  a  snbstance  reseiubling  nmcin.  Lrt*yden*s  idea 
is  that  the  sharp  points  of  lliese  octahedral  crystals  irritate  the  termiiml  emls 
of  the  pneumogastric  nerve  iu  the  mucous  membrane  of  the  bronchi,  and  thiit 
thl*  irritation,  being  transmitted  to  the  nervous  c*entre,  is  retleetetl  l>ack,  and 
thud  causes  spasm  of  the  bronchial  muscles.  It  seems,  however,  that  these 
cryslals  are  not  peculiar  to  bronchial  tisthma,  having  been  ah^o  found  in 
'ironic  catarrh  and  otiier  affeetioiis  of  the  bronchi.^ 

Of  the  dilfei*ent  theories  of  bronchial  asthma  which  have  just  been  pre- 

nteti,  that  of  Biermer,  although  unsatisfactory  in  many  respects,  oilers  tlie 
be«t  explanation  of  the  pathologv  and  symptonis  of  that  disc-ase. 

PATiioLCMjfCAL  A N ATOMY. — Bronchial  asthma  l>eing  a  purely  functional 
neurosis,  the  organs  involved  present  no  anatomical  changes  s[)eciallj^  charae- 
leritttic  of  that  affection.  It  is  true  tliat  in  cases  of  long  standing,  in  which, 
owing  to  oft-repi?ated  attack^s,  the  air-cells  have  become  distended  and  tlieir 
walls  attenuated,  we  find  the  lungs  in  the  condition  wliich  will  hereat\er  lie 
(b^^cribed  as  emphysema,  hut  these,  as  well  iv^  the  evidtiiices  of  chronic  catarrh 
uhi^erved  in  these  citses,  are  due  to  the  secondary  aflection.^,  and  not  to  the 
primary  disease. 

Ab  previously  stated,  a  certain  amount  of  hypeneniia  of  the  mucous  mem* 


*  **Zuf  Kentaiss  des  Bronctiiid  ABthmni*,'^  Vitrhotrn  Arrfiir,  Bumd  Itv.,  187K 
^  Ntit  lieiniff  able  to  obtuin  the  original  naper,  the  writer  h  indcbtefl  for  the  gj 
pa.rt  of  wlmi  he  lius  written  in  r^ard  to  liiti  Levden  theory  to  the  irefttij+eii  on  a* 
hj  Kiiuiiihe  in  fCttUnhmgs  Eneyclopatdie  der  y*^mmmt*:n  Htilkumk^  and  bv  Riegel  i 
work  already  quoted. 
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brane  of  the  larynx,  traclica,  and  bronchi  may  be  observed  during  life  with 
tlie  aid  of  the  laryngoscope ;  but  whether  this  condition  leads  to  permanent 
tissue-changes  observable  after  death  is  exceedingly  doubtful. 

In  the  pneuniogastric  nerve  pathologists  have  as  vet  been  unable  to  dis- 
cover, either  at  it^s  origin  or  along  its  course  to  the  fungs,  any  alteration  in 
structure  capable  of  explaining  the  phenomena  of  broncliial  asthma. 

Diagnosis. — The  suddenness  of  the  attacks ;  the  occurrence  of  the  par- 
oxysm usually  in  the  latter  half  of  the  night ;  the  slow,  labored  expiration, 
with  the  whistling,  wheezing  sounds  which  accompany  it ;  the  expectoration 
of  catarrhal  sputa  toward  the  close  of  the  attack  ;  the  normal  respiration  and 
absence  of  all  signs  of  disease  during  the  interval  between  the  paroxysms, — 
are  the  features  by  which  a  case  ot  simple  uncomplicated  asthma  may  be 
readily  recognized.  When  these  symptoms  are  present  in  their  integrity  in 
an  otherwise  healthy  subject,  there  is  no  difficulty  in  arriving  at  the  diag- 
nosis ;  but,  unfortunately,  the  picture  is  not  always  complete.  The  asthma 
may  be  complicated  with  organic  disease  of  the  heart  or  lungs,  while  primary 
disease  of  these  organs,  as  well  as  certain  affections  of  the  neiTous  system, 
may  produce  symi)toms  closely  resembling  those  of  bronchial  asthma,  and 
from  which  it  is  very  essential  to  distinguish  them. 

The  following  are  some  of  the  afiections  which  may  be  mistaken  for  bron- 
chial asthma: 

1.  Bronchial  catarrh  may  be  accompanied  with  more  or  less  difficult  respi- 
ration, but  even  in  its  worst  forms  it  never  causes  the  severe  attacks  of  dysp- 
noea observed  in  bronchial  asthma,  and,  as  Riegel  justly  remarks,  the  severity 
of  the  symptoms  in  the  latter  disease  are  out  of  all  proportion  to  the  insig- 
nificance of  the  physical  changes. 

The  dyspnoea  of  bronchitis  comes  on  more  gradually,  the  attacks  being 
dependent  upon  a  variety  of  accidental  circumstances;  whereas  the  asth- 
matic paroxysm  usually  occurs  quite  suddenly  in  the  night  without  any  appa- 
rent cause.  The  cough  in  bronchitis  is  severer  and  the  expectoration  more 
abundant  than  in  asthma ;  the  latter  is  also  different  in  quality,  becoming 
purulent  as  the  disease  advances,  whereas  in  asthma  it  seldom  loses  its  mucous 
character.  These  points  of  difference  and  the  presence  of  the  other  symp- 
totns  of  bronchitis  are  sufficient  to  diflcrentiate  that  disease. 

2.  Emphysema  is  frequently  associated  with  asthma,  either  as  a  cause,  as  is 
believed  by  many,  or  as  an  effect  of  that  disease.  It  is  oflen  exceedingly 
difficult  to  determine  whether  the  emphysema  when  present  is  the  cause  of 
the  dyspnoea  (symptomatic  asthma),  or  whether  the  inflation  of  the  air-cells 
and  other  symptpms  are  not  the  result  of  the  bronchial  spasm :  a  careful 
inquiry  into  the  history  of  the  case  will  often  decide  the  question.  The  points 
of  difference  between  the  two  diseases  are  very  similar  to  those  to  which  we 
have  just  called  attention  as  the  distinguishing  features  between  the  dyspnoea 
of  bronchitis  and  the  true  asthmatic  paroxysm.  The  suddenness  with  which 
the  attack  comes  and  goes,  the  severity  of  the  symptoms  compared  with  the 
insignificance  of  the  local  lesions,  the  absence  of  dyspnoea  in  the  intervals 
between  the  attacks  (in  uncomplicated  cases),  are  all  the  reverse  of  what  is 
observed  in  emphysema.  In  that  disease  the  attacks  develop  more  gradually; 
there  is  always  more  or  less  shortness  of  breath,  and  the  evidences  of  changes 
in  the  structure  of  the  lung  are  quite  marked. 

3.  Dyspnoea  resulting  from  cardiac  disease  is  often  ven^  severe,  but  may 
be  distinguished  from  bronchial  asthma  by  the  presence  of  the  various  mur- 
murs and  other  physical  signs  by  means  of  which  that  class  of  diseases  is 
recognized.  The  asthmatic  paroxysm,  as  a  rule,  comes  on  when  the  patient 
is  most  quiet,  usually  during  sleep.  The  attack  of  cardiac  dyspnoea,  on  the 
contrary,  is  always  brought  on  or  aggravated  by  physical  exertion,  mental 
excitement,  or  some  other  apparent  cause.     In  asthma  the  respiration  during 
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tlie  Intervals  between  the  paruxysnis  h  quite  natural ;  in  cardiac  dyspnoea 
there  U  always  more  or  le^  eiiiburrasismeut.  Pain  in  the  region  of  the  heart, 
in  many  cases  cjuite  severe  and  extending  down  the  lelt  arm,  may  direct  atten- 
tion to  that  orjjran  a^  the  source  of  the  dys|ui(Ba. 

4,  Spasm  of  the  glottis,  croup,  (Bdenia  of  the  dottis,  tracheal  tstenosis,  are 
all  attended  with  more  or  less  violent  attacks  of  dyi^pncQa.     We  are  indebted 

tto  Biemicr  for  having  directed  attention  to  an  important  symptom  by  means 
of  which  all  these  affections  may  be  distinguished  from  bronchial  ahthma. 
In  the  latter,  and  in  all  other  diseases  causing  narrowing  or  obstruct  ion  of 
the  finer  bronchi*  the  dyspncea  is  during  the  expiration,  out  if  the  impedi- 

Ixuent  he  in  the  larger  air-passages  the  dyspncea  will  be  during  the  inspiration. 

f**  Dyspnoea  during  expiration  is  just  tks  cluLrarteri.Htic  of  narrowing  of  the 

Ifiner  bronchi  a%  trie  same  condition  during  inspiration  is  of  croup  and  other 

[forms  of  larj'ngeal  stenosis."  In  crouji  the  neck  is  extendecl  and  the  hend 
thrown  back.  Notwithstanding  the  violent  inspiratory  efforts  of  the  patient^ 
the  lungs*  are  but  partially  lilled;  the  air  in  them  becomes  rarefied,  causing 
a  yielding  of  the  less-resisting  parts  of  the  thorax — e,  g,  the  supraclavicuhir 
space,  the  lower  portion  of  the  sternum,  and  adjacent  costal  cartilages — -and 
a  sinking  in  of  the  abdomen.  During  expiration,  which  is  accomplished 
juickly  and  with  comparative  ease,  the  thcuiix  resumes  its  natural  Ibrm,  In 
ironcldal  asthnui,  on  the  contrary,  the  head  is  thrown  forward,  and  the 
houlders  fixed  in  such  a  position  as  to  enable  the  musckys  of  exjnration  to 

^TTork  to  tlie  best  advantage.  The  thorax,  instead  of  sinking  in,  lh  exjnxfah^i 
and  abnorniully  round,  giving  on  percussion  the  peculiar  pasteboard-box 

^n^und  (Schachteiton)  which  Biermer  has  described  as  characteristic  of  infla- 
lion  of  the  alveolie.     In  croup  tlie  sibilant  rules  are  heard  during  inspiration, 

*  while  in  asthma  they  are  more  pronounced  during  expiration. 

5.  Spa^^m  of  the  diaphragm  is  aTu>ther  affection  from  which  it  may  he  neecs- 
uy  to  distinguish  bronchial  usthnm.     This   rare  disease,  which    is   almost 

11  wa)^  associated  with  hysteria,  is  characterized  by  a  short  inspiratory  movc- 
m<^nt,  during  which  all  the  nnisclee  of  inspiration  are  brought  into  action, 
and  we  have  the  same  sinking  in  of  the  more  yielding  portions  of  the  thorax 
rhi<*h  has  just  been  mentioned  as  one  of  the  distinguisliing  features  of  la ry il- 
eal stenosis.    After  this  the  thorax  remains  fixed  for  a  few  seconds,  the  mus- 
ilea  of  inspiration  remaining  in  a  state  of  contraction.     There  then  ensues  a 
ri|uick  and  powerfiil  expiratory  effort,  accompanied  by  a  sotind  not  unlike  that 
of  hiccough;  then  another  inspiration,  with  a  repetition  of  the  above  symp 
torn;  and  so  on  until  the  attacK  is  over.     It  will  be  seen  from  this  description 
that  this  affection  resembles  singultus  more  than  asthma,  and  that  there  ia 
but  little  likelihood  of  its  hehig  mistaken  for  the  latter  disesi^e. 

6,  Paralysis  of  the  posterior  crico-arytenoid  muscles,  like  croup,  8j>asm  of 
tlie  glottis,  and  all  other  affections  which  produce  narrowhig  of  the  larger 
air- passages,  is  distinguished  by  the  dyspnoea  being  in.spiratory,  and  nut 
expiratory.  The  function  of  the  posterior  crico-arytenoid  muscles  htiing  to 
enlarge  the  glottis,  the  result  of  their  being  paralyzed  would  be  to  lessen  the 
opening  through  which  the  air  passes  to  reach  the  lung ;  and  in  viewing  the 
cortis  in  such  a  ctise  with  the  laryngoscope  it  will  be  found  that  the  opening 
ill  reduced  to  a  narrow  chink.  Another  distinguishing  feature  is  that  the 
dys[mijea  ia  continuous,  and,  unlike  bronchial  asthma,  does  not  come  on  in 
paroxysms. 

7.  An  affection  which,  like  asthma,  comes  on  in  the  night  during  sleep  \& 
the  condition  known  as  nightmare,  and,  like  the  former  discitse,  is  character- 
isted  by  labored  breatliing.  To  distinguish  it»  it  is  only  necxssary  to  awaken 
the  patient,  when  tiie  immediate  cessation  of  all  symptoms  will  at  once  remove 

"  doubt  as  to  the  nature  of  the  affection. 
8u  Through  carelessness  or  ignorance  intercostal  neuralgia  has  been  some- 
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times  mistaken  for  asthma.  Pain  along  the  course  of  the  nerve  and  the 
presence  of  the  points  douloureux,  wliich  Valleix  has  described  aa  character- 
istic of  neuralgic  affections,  are  sufficient  to  establish  the  diagnosis. 

9,  Embcilisni  of  one  of  the  middle  or  larger  branches  of  the  pulmonary 
artery  is  also  characterized  by  great  embarrassment  of  respiratiojr,  but  is  not 
likely  to  be  mistaken  for  asthma  by  any  one  at  all  familiar  with  the  two  afiee- 
tions.  The  cachectic  a]>i)earance  of  the  patient,  the  intense  anxiety  depicted 
on  his  countenance,  the  evidence  of  cardiac  disease  or  of  some  aiicction  of 
the  vessels,  the  weakened  cardiac  impulse,  the  thready  and  at  times  irregular 
pulse,  together  with  evideuces  of  nioi-e  or  less  pulinonnry  oedema,  are  suf- 
licient  to  iliBtiuguish  this  form  uf  dyspn€ea  from  that  of  asthma. 

Prckjnosis. — As  there  is  no  well -authenticated  case  of  death  from  uneom- 
}dicated  asthma,  the  prognosis  quoaf!  vitam  may  be  regardeil  as  absolutely 
favarable.  That  deatli  never  occurs  during  the  severe  paroxysms  of  asthma 
may  be  due  to  the  action  of  the  deficiently  aerate<l  blood  u[>on  the  respiratory 
centres,  and  bronchial  spasm,  causing  relaxation  when  the  symptoms  have 
l>ecome  most  threatening.  The  asthmatic,  if  his  cast?  be  incurable,  may  live 
for  a  ninnber  of  years,  and  even  attain  to  extreme  old  age,  but  his  life  wiJl  be 
one  of  intense  sutf'ering,  which  becomes  more  intolerable  as  he  advances  in 
years.  Soruier  or  later,  bronchitis,  emphysema,  or  heart  disease  is  developed, 
which  in  its  turn  may  lead  to  renal  disease  and  dropsy. 

Such  is  the  almost  invariable  result  in  middle-aged  and  elderly  persona ; 
in  the  young,  however*  the  chances  of  recovery  are  much  more  favorable. 
Baiter'  states  ''that  in  youth  the  tendency  is  invariably  toward  recovery, 
whereas  in  one  attacked  wltli  it  after  forty-five  the  tendency  is  generally 
toward  a  progressive  severity  of  the  diseiLSiC  and  the  production  and  aggra- 
vation of  those  c<unpli cations  by  which  asthma  kills,"  The  favorable  result  in 
chihihood  he  attributes  t<>  the  recuperative  power  of  youth  r  growth  and  change, 
Inking  mure  rapid  than  later  in  life,  enable  the  system  to  repair  during  the  inter- 
vals whatever  damage  may  have  been  sustained  during  tlie  paroxysms. 

There  is  another  class  of  cases  in  which,  owing  to  our  being  able  to  recog- 
nize and  remove  the  cause,  the  prognosis  is  quite  favorable:  thus,  if  it  has 
been  discoverett  that  the  disease  is  due  to  some  local  inJiuence,  change  will 
often  etfect  a  cure,  and  the  patient  wiil  remain  well  as  long  as  he  renmins  in 
the  loculitv  which  agrees  with  him,  but  generally  relapses  if  he  ventures  to 
return  to  tlie  place  where  he  iirst  contracted  the  disease.  The  same  may  be 
said  of  that  fifrm  of  asthma  in  which  the  disease  is  due  to  some  trade  or  pur- 
suit necessitating  the  inhalation  of  irritating  dust  or  gasts :  the  indications 
are  obvious.  Cases  in  ^^  hich  the  paroxysms  have  been  traced  to  the  presence 
uf  nasal  polypi  or  to  a  tumor  pressing  upon  the  course  of  the  pneumogastric 
nerve  have  1jeen  promptly  cured  by  tlie  removal  of  these  growths.  In  all 
these  cases  it  is  presupposed  that  there  is  no  organic  disease,  for  the  presence 
of  any  one  of  the  serious  complications  we  have  mentioned  would  dissipate 
all  hope  of  cure. 

In  arriving  at  a  prognosis  it  is  all-important  to  inquire  into  the  severity 
and  frequency  of  the  attacks,  as  violent  paroxysms  at  short  intervals  soon 
lead  to  incuraljle  complications.  It  is  also  essential  to  ascertain  the  condition 
of  the  patient  during  the  intervals  between  the  paroxysms:  if  at  that  time 
he  feels  well  and  does  not  suffer  witli  shortness  of  breath,  we  may  infer  that 
as  yet  no  organic  changt?  has  occurred  ;  if,  however,  he  complaiufi  of  more  or 
less  dyspna»a  during  the  intervals,  we  may  safely  conclude  that  S4.ime  organic 
disease  has  set  in  and  that  the  case  is  incurable,  Salter  attaches  great  import^ 
ancje  to  the  persistence  of  expectoration  during  the  intermissions,  regarding 
it  ae  indicative  of  brcmcliitis,  and  therefore  as  an  unfavorable  indication :  to 
use  his  own  words,  '*  8]>itting  is  one  of  the  worst  signs  in  asthma,** 
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Briefly,  those  cases  may  be  regarded  as  favorable  m  'which  the  patient  is 
ycmng  and  has  no  inheriteci  tentlency  tr>  the  diseases  is  free  from  the  many 
oomplioations  of  asthma,  and  in  ^vhoni  the  attacks  are  light  and  occur  at  long 
iotarvab.  On  the  other  hand,  all  cnseii  may  he  regarded  as  unfavorable  in 
which  the  patiejit  has  re:ichcd  or  passed  the  middle  period  of  life,  has  inher- 
ited H  tendency  to  asthma,  if  the  attacks  are  severe  with  short  intervals,  or 
if  he  has  some  one  or  more  of  the  secondary  affections  of  the  disease. 

TnKATJlKNT.^ — The  treatment  of  bronchial  asthma  consists  of  measares  to 

tigate  and  relieve  the  paroxysms  and  prevent  their  recnrrence. 

A,  Of  the  Paroxysm. — A  patient  Buftcring  witli  an  attack  of  asthma  will 
generally  instinctively  assume  the  position  in  which  he  can  use  the  muscles 
of  roflpinition  to  the  greatest  advantitge,  but  if  found  in  the  recumbent  pos- 
ture he  shnnld  be  advised  to  sit  np  in  bed  and  grasp  the  knees  with  his  hands, 
so  as  to  gain  a  position  which  admits  of  the  more  ready  entrance  of  air  into 
the  hnigs.  In  severe  cases  it  is  better  to  have  him  rise  from  the  be<l  and 
suppirt  the  hea*!  with  the  hands,  the  elbows  resting  on  a  tiible  in  front  of 
liim.  An  ingenious  suspension-api>aratus,  mtendcd  to  promote  the  comfort 
of  persons  sutfering  witli  severe  dyspnrea,  was  extensively  advertised  several 
yiears  ago,  and  may  possibly  still  be  furnished  by  the  instrument-makers.  It 
eonsists  of  a  cross-piece  suspended  from  the  ceiling,  to  which  straj^s  are  at- 
tached for  supporting  the  shoulders  without  in  any  way  prea^ing  npori  the 
chest ;  it  is  also  pr*>vicled  with  a  l^iiiid  for  the  support  of  the  head.  In  severe 
and  protracted  eases,  when,  notwithjitanding  the  pntlent*^  exhaustion »  he-  is 
unable  to  rest  upon  pillows,  such  an  arrangement  might  a(!)>rd  great  relief. 
If  not  undreased,  the  clothing  should  be  so  arranged  as  to  interfere  as  little  as 
po^ible  with  the  respiratory  movements.  An  abundant  su|iply  of  fresh  air 
IB  ee^entiah  and  to  secure  this  one  or  more  windows  should  be  thrown  open. 

Asthma  being  the  most  ciipricious  of  dL^eases,  remedies  often  acting  ditfer- 
ently  in  eacli  individual  case,  it  is  well  before  commencing  treatmejit  to  follow 
Soltcrs  advice  and  inquire  of  the  patient  what  remedy  has  usually  affiirded 
the  most  prompt  relief  in  previous  attacks,  and  thus  avoid  the  risk  of  prolong- 
ing siiflenng  by  using  remedies  which,  althougli  apparently  indicated,  may  in 
bb  case,  owing  to  peculiar  idiosyncrasies,  prove  to  be  useless  or  even  injurious. 

We  have  seen  that  the  disease  is  often  due  to  some  special  cause,  such  as 
the  inhalation  of  an  atmosphere  laden  ^vith  the  pc*rfiimcs  of  certain  flowers, 
with  ipecac,  dust,  etc.,  the  removal  of  which,  if  practicable,  shoyld  of  course 
prec^xle  all  attempts  at  treatment.  The  condition  of  tlie  stomach  and  bowels 
should  be  inquired  into,  and  if  i^uind  overloaded  they  should  at  once  be 
relieved,  the  one  by  an  emetic  and  the  other  by  enema. 

In  the  absence  of  ajiy  hint  aflV^rded  by  the  previous  experience  of  the 
patient  the  choice  of  the  remedial  agent  will  depend  upon  the  severity  of  the 
fUtack.  In  the  majority  of  cases,  when  se%^ere,  no  rcmcdv  will  afford  such 
prompt  relief  as  the  subcutanci^us  injection  of  morphia.  Ifo  be  effective,  the 
doae  should  be  a  full  one,  a  fourth  to  a  third  of  a  grain,  either  alone  or,  if 
there  ifi  Ukelihoo<^l  of  this  occasioning  nausea,  combined  with  one  one-hun- 
dredth to  one-eightieth  of  a  grain  of  sulphate  of  atropia.  The  writer  is 
•ware  that  the  use  of  opium  ajid  other  hypnotics  in  bronchial  asthma  is  dis- 
omirnged  by  one  of  the  most  distinguished  authorities  on  that  disease,  Salter, 
Mrho  claims  that  they  are  not  only  worthless,  but  often  injurious.  He  believes 
that  sleep  tends  to  promote,  the  paroxysm,  reflex  action  being  much  more 
acti%*e  then  than  during  the  waking  hours,  and  that  any  agent  which  induc<^ 
such  a  condition  is  necessarily  contraiiidicated— that,  in  his  o[nuion,  in  addi- 
tton  to  exalting  reflex  action,  it  acts  pn^udicially*ns  "  by  lowering  sensibility 
it  prr-vcnts  that  acute  and  prom] 4  perception  of  respiratory  arrears  which  is 
the  normal  stimulus  to  thiise  extniordimiry  breathing  ei^brts  which  are  neces- 
sary to  rt^store  the  balance."     These  objections,  although  supported  by  scien- 
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tific  evidence,  are  insufficient  to  cause  the  abandonment  of  an  agent  which  in 
the  hands  of  others  has  proved  so  prompt  and  efficacious  in  relieving  the  ter- 
rible sufferings  of  asthma,  and  Salter  himself  admits  that  since  writing  the 
above  he  has  had  cases  in  which  it  has  been  of  signal  service.  A  serious 
objection  to  its  use  is  that  the  dose  has  to  be  increased  as  the  patient  becomes 
accustomed  to  its  use.  In  confirmation  of  its  marked  beneficent  efiects,  I 
give  the  following  extract  from  Steavenson's  treatise  on  asthma.  Describing 
his  own  experience,  he  says:'  "Sedatives  and  antispasmodics  I  should  con- 
sider most  serviceable  drugs,  but  above  all  in  value  I  should  place  the  hypo- 
dermic injection  of  morphia.  This  has  never  failed  to  relieve  an  attack  in 
myself,  and  I  have  never  seen  it  fail  in  other  patients.  The  objection  to  it  is 
that  if  often  used  the  dose  must  be  increased  ;  but  it  is  better  to  increase  the 
dose  of  morphia  than  suffer  the  agonies  of  asthma  and  allow  those  organic 
changes  in  the  constitution  to  take  place  which  I  have  described  when  speak- 
ing of  the  pathology  of  the  disease.  I  have  now  used  morphia  for  five  years, 
but  my  attacks  are  so  quickly  relieved  and  so  reduced  in  frequency  that  I 
have  never  yet  had  to  increase  the  dose  I  commenced  with — namely,  one- 
sixth  of  a  grain." 

Having  administered  the  morphia,  other  measures  for  the  relief  of  the 
patient  should  be  resorted  to.  The  feet  and  hands  should  be  immersed  in  hot 
water  to  which  a  small  quantity  of  mustard  has  been  added.  Dry  cups  between 
the  shoulder-blades  or  sinapisms  over  the  chest  or  epigastrium  often  afford 
marked  relief. 

If,  on  account  of  the  existence  of  an  idiosyncrasy  on  the  part  of  the  patient 
or  from  other  causes,  opium  cannot  be  employed,  we  have  in  chloral  hydrate 
a  substitute  which  is  almost  as  efficacious  and  perhaps  even  more  prompt. 
Next  to  morphia,  it  is  the  most  valuable  remedy,  and  many  esteem  it  supe- 
rior to  that  oruff,  over  which  it  possesses  the  advantage  of  not  being  followed 
by  the  disagreeable  effects  which  so  often  succeed  the  administration  of  opiates. 
It  should  be  given  in  doses  of  tliirty  or  forty  grains,  and  repeated  if  the  par- 
oxvsm  does  not  yield. 

I'he  inhalation  of  chloroform  has  long  been  esteemed  as  a  potent  agent  in 
overcoming  the  bronchial  spasm.  One  would  naturally  suppose  that  the  use 
of  such  a  j)owerful  sedative  as  chloroform  would  be  a  dangerous  proceeding 
in  a  disease  which,  like  asthma,  is  attended  with  so  much  embarrassment  of 
respiration  and  circulation ;  but  experience  does  not  justify  this  fear,  and 
Salter,  who  has  used  it  with  good  effect  in  12  out  of  13  cases,  assures  us  that 
he  has  administered  it  "  in  the  very  agony  of  the  worst  attacks ;  that,  so  far 
from  fearing  it  under  such  circumstances,  it  has  been  able  to  relieve  the 
intensest  asthma  that  nothing  else  would  reach :  that  he  has  given  it,  and 
that  he  has  never  seen  any  bad  effects  from  it."  He  goes  on  to  state  that  as 
chloroform  relaxes  the  bronchial  spasm,  and  thus  removes  the  cause  of  the 
"  asphyxial  stoppage,  the  intensity  of  the  apnoea,  so  far  from  being  a  reason 
against  the  administration  of  chloroform,  is  the  great  reason  for  its  immediate 
employment."  He  considers  neither  muscular  weakness  of  the  heart  nor  val- 
vular disease  as  any  contraindication  to  its  administration,  provided  the  cir- 
culation is  not  materially  affected.  According  to  Stokes,  the  paroxysm  is  not 
entirely  suppressed  by  cnloroform,  but  returns  as  soon  as  the  patient  passes 
from  under  its  influence ;  hence  it  must  be  repeated  as  occasion  may  require. 
It  should  always,  if  possible,  be  given  at  the  commencement  of  the  paroxysm, 
and  should  never  be  allowed  to  produce  complete  insensibility,  nor  should  so 
seductive  a  remedy  be  l(;ft  in  the  hands  of  the  patient.  The  danger  of  the 
self-administration  of  chloroform  is  only  too  well  attested  by  the  frequent 
accounts  hi  the  journals  of  persons  found  dead  in  their  beds  from  the  effects 
of  that  agent,  death  in  such  cases  being  usually  due  to  the  patient's  uncon- 
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sciously  leaving  the  handkerchief  over  the  mouth  and  continuing  to  inhale 
the  chloroform  after  having  become  insensible.  When  given  sufficiently  early, 
a  few  whifis  may  be  all  that  is  necessary  to  overcome  the  paroxysm  ;  and  this 
repeated  as  soon  as  it  threatens  to  return,  will  often  enable  us  to  control  the 
symptoms  without  resorting  to  larger  quantities. 

An  old  and  still  very  popular  treatment — said  to  have  been  introduced  by 
an  American,  Nicholas  Frisi,*  in  1843 — consists  of  the  inhalation  of  the 
fumes  of  burning  saltpetre  or  in  smoking  cigarettes  made  of  paper  which 
has  been  soaked  m  a  saturated  solution  of  that  substance.  Inhaled  into  the 
bronchi,  it  is  supposed  to  act  as  an  anaesthetic,  and  produces  relaxation  of  the 
constricted  bronchial  muscles.  In  point  of  efficiency  these  inhalations  rank 
ouite  high,  and  are  probably  more  generallv  used  than  any  other  remedy. 
Aside  from  the  relief  which  they  undoubtedly  afford,  this  method  derives 
much  of  its  popularity  from  being  within  easy  reach  of  the  patient  himself. 
The  preparation  of  the  papers  is  exceedingly  simple :  A  sheet  of  bibulous 
paper  is  dipped  into  a  saturated  solution  of  the  nitrate  of  potassa  prepared 
with  cold  water ;  after  drying  it  is  divided  into  strips  of  the  size  required. 
These  papers  are  burnt  before  the  patient,  the  windows  and  doors  of  the 
apartment  having  been  previously  closed  to  prevent  the  escape  of  the  fumes. 
Isitrate  of  potassa  has  been  prepared  in  a  variety  of  other  ways  for  the  use 
of  asthmatic  patients,  one  of  the  most  convenient  of  which  is  the  Kidder 
pastilles  so  extensively  used  in  this  country.  Another  method  is  to  roll  the 
paper  prepared  as  above  into  cigarettes,  the  smoke  of  which  is  inhaled  by 
the  patient.  The  nitre  is  best  us^  early  in  the  attack,  but  is  also  beneficial 
when  the  paroxysm  is  at  its  height.  The  efficacy  of  this  treatment  is  attrib- 
uted by  Germain  See  to  the  formation  of  protoxide  of  nitrogen  and  carbonic 
acid  gas,  which  act  as  an  anaesthetic,  and  perhaps  also  to  the  particles  of 
carbon  in  the  smoke  floating  in  the  air,  a  smoky  atmosphere  being  beneficial 
to  many  asthmatics. 

The  smoking  of  the  Datura  metel  having  been  found  efficacious  in  asthma 
in  India,  Anderson  of  Madras  in  1802  sent  some  of  the  leaves  to  Gen.  Gent, 
an  English  officer,  by  whom  they  were  introduced  into  England,  Simms  of 
Edinburgh,  believing  that  the  Datura  stramonium  might  prove  equally 
good,  tested  it  with  such  good  results  that  it  soon  came  into  general  u.se,  not 
only  in  asthma,  but  in  other  forms  of  dys])ncea.  This  is  the  ordinary  Jimson 
or  Jamestown  weed  which  is  so  widely  distributed  over  the  Southern,  Middle, 
and  Northern  States,  and,  like  nitrate  of  potassa,  is  much  used,  not  only  by 
the  profession,  but  largely  as  a  household  remedy  for  asthma.  The  dried 
leaves  are  either  smoked  in  a  pipe  or  in  the  form  of  a  cigarette.  The  effects, 
however,  are  quite  uncertain,  sometimes  acting  like  a  charm,  while  at  others 
it  affords  no  relief;  its  physiological  action  is  that  of  a  sedative.  Of  late 
years  another  species  of  Datura  has  been  introduced — the  Datura  tutula. 
Its  j)roperties  and  uses  are  similar  to  those  of  stramonium,  but  it  is  supposed 
to  be  less  narcotic. 

Belladonna  and  its  alkaloid,  atropia,  are  often  used  in  the  treatment  of 
asthma,  but  their  action  is  uncertain  and  often  unsatisfactory.  The  three 
last-mentioned  remedies  are  also  used  in  combination,  as  in  the  well-known 
Espic  cigarettes,  the  formula  for  which,  according  to  Trousseau,  is  as  follows, 
viz. : 

^i,  Fol.  belladonnie,  gr.  vj  ; 

Fol.  hyoscyami,  gr.  iij  ; 

Fol.  stranionii,  gr.  iij  ; 

Fol.  phillandrii  aquatic,   gr.  j  ; 

Ext.  opii,  gr.  i  ; 

Aq.  lauroceras,  q.  s. 

*  Germain  S^,  op.  cit.,  p.  709. 
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The  leaves,  after  being  cut  up,  should  be  thoroughly  mixed,  after  which  they 
are  moistened  with  the  cherry-laurel  water,  in  which  the  opium  has  been  pre- 
viously dissolved.  The  wrapper  of  the  cigarette  is  also  soaked  in  the  same 
solution  and  dried.  One  or  two  of  these  cigarettes  should  be  smoked  during 
the  attack.  Abbott  haa  been  very  successful  with  belladonna  applied  as  a 
spray  (33  of  the  extract  to  one  ounce  of  water)  when  the  spasm  threatens. 

Tobacco  is  a  powerful  depressant,  and  in  those  who  are  unaccustomed  to 
its  use  is  an  invaluable  remedy  in  asthma.  In  the  uninitiated  it  excites 
nausea,  vertigo,  cold  sweats,  and  other  symptoms  of  relaxation  which  Salter 
not  inaptly  compares  to  those  of  sea-sickness.  "  The  moment  this  condition 
can  be  induced  tne  asthma  ceases,  as  if  stopped  by  a  charm."  It  may,  how- 
ever, be  asked  whether  the  remedy  is  not  worse  than  the  disease.  Those  who 
retain  a  vivid  recollection  of  the  horrible  consequences  of  their  first  smoke 
will  hesitate  before  prescribing  tobacco  for  one  unaccustomed  to  its  use. 
There  are  many  who,  not  wishing  to  lose  the  beneficial  effect  of  tobacco  in 
aathma,  never  smoke  unless  a  paroxysm  threatens. 

Lobelia,  like  the  above  also  a  depressant  in  its  action,  was  formerly  much 
employed  in  asthma.  It  is  still  used,  but  its  effects  are  disagreeable  and  by 
no  means  certain. 

The  intimate  nervous  connection  which  exists  between  the  lungs  and  stom- 
ach would  naturally  lead  us  to  anticipate  good  results  from  emetics.  In 
asthma,  as  in  laryngismus  stridulus,  an  emetic  often  affords  prompt  relief 
and  arrests  the  paroxysm.  The  nausea  which  precedes  the  act  of  vomiting, 
acting  as  a  depressant,  causes  relaxation  of  the  spasm,  while  the  emesis  by 
unloading  the  stomach  removes  an  important  source  of  irritation.  Like 
tobacco  and  lobelia,  remedies  of  this  class  are  only  beneficial  when  pushed 
far  enough  to  produce  the  symptoms  of  depression  and  collapse  to  which  we 
have  alluded ;  these  once  established  the  relief  is  usually  complete.  Tartar 
emetic  and  ipecacuanha  are  the  representatives  of  this  class  most  used  in 
asthma.  Tartar  emetic,  oAving  to  the  excessive  and  long-continued  depression 
which  it  occasions,  is  now  rarely  employed,  having  been  almost  entirely  super- 
seded by  ipecacuanha,  which  is  equally  efficacious  and  more  prompt.  Its  efiects 
also  disappear  more  rapidly  than  those  of  antimony.  Like  other  remedies 
intended  to  cut  short  the  paroxysm,  ipecacuanha  should  be  given  as  early  as 
possible.     It  should  be  taken  in  full  doses  of  at  least  twenty  grains. 

Bromide  of  potassium,  as  is  well  known,  acts  upon  the  vaso-motor  nerves, 
causing  contraction  of  the  arterioles  of  the  brain  and  spinal  cord,  and  thus 
inducing  a  state  of  partial  amemia  which  results  in  a  lessening  of  the  irri- 
tability of  these  organs,  quieting  muscular  spasm  and  inducing  sleep.  These 
effects  would  naturally  lead  to  its  employment  in  spasmodic  asthma.  Although 
occasionally  used  with  success  in  shortening  the  paroxysm,  it  is  better  adapted, 
as  suggested  by  Riegel,  for  use  during  the  intervals,  when,  if  given  continu- 
ously, it  sometimes  diminishes  the  severity  of  the  paroxysms  and  causes  them 
to  recur  less  frequently. 

Nitrite  of  amyl,  a  most  valuable  addition  to  our  materia  medica,  has  been 
extensively  used  in  the  treatment  of  asthma,  but  the  reports  of  the  resuhs 
attained  are  too  contradictory  to  admit  of  our  forming  any  just  estimate  of 
its  merits.  The  general  opinion  is  that  it  relieves  the  dyspna?a  and  makes 
the  patient  for  the  time  being  more  comfortable ;  and  this  accords  with  my 
own  experience.  The  usual  method  of  administration  is  to  drop  one  or  more 
minims  upon  a  handkerchief  and  to  inhale  the  vapor.  It  is  also  used  inter- 
nally, and,  in  the  single  case  that  hns  come  under  my  observation,  with 
benefit.  The  following  case,  reported  by  Pick  and  cited  by  Riegel,^  is 
instructive  as  showing  the  favorable  effects  of  nitrite  of  amyl :  "  The  case 
was  that  of  a  medical  student  who  fioui  his  youth  onward  had  suffered  with 

1  Op.  cit,  p.  295. 
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astlimatic  troubles,  which  iucreadetl  as  he  grew  older  and  had  proved  retel* 
liou?  to  all  remedies.  Nothing  except  exjiectoraiits  and  nareatics  afturded 
him  thi'  slightest  amelionition  uf  his  symptoms.  On  iidnding  nitrite  of  tmiyl 
he  experitfneetl  immediate  relief,  which  lasted  for  some  time  after  the  inhala* 
liun.  He  wa:*  enabled  tu  brt^atlic  deep  and  with  cum]>t»nitive  ease.  The 
relief  afforded  >vaa  but  transitory,  but,  on  tlie  other  baud,  was  so  sure 
that  the  patient  restirted  to  it  whenever  the  attack  eiune  on/'  The  same 
writer  re^iorta  two  other  cases  iJi  which  he  succeeded  by  meaiiis  of  nitrite 
of  amyl  in  relieving  the  paroxysms  and  in  increasing  the  interval  between 
them. 

More  agreeable  to  the  taste  and  at  the  same  time  more  effectual  than  the 
poUt^ium  iodide  is  hydriodic  acid.  It  la  best  admiuLiiered  in  the  form  of  a 
eyriip,  preferably  that  prepared  by  Ganiener  of  Isew  York. 

t?a Iter,  who  appears  t<»  have  had  more  experience  witfi  alcohol  than  any 
other  writer,  narrate^a  the  case  of  an  elderly  Scotch  lady  who,  having  ex- 
hausted all  the  known  medicines  and  other  agents  used  in  astbina,  was  hnally 
relievefl  by  full  doses  of  whiskey.  This  wjig  invariably  successful,  but  the 
dose,  of  course,  had  to  be  increased  as  the  dise4i8e  grew  older.  He  also  men- 
titnis  another  case  in  which  nothing  except  chlorofonu  affunhd  any  relief 
This  he  describes  as  the  severest  he  has  ever  witnessed.  "  I  have  never  seen 
or  beartl  of  si)asm8  so  violent  or  that  seemed  so  nearly  to  put  life  in  peril. 
Hb  luust  iutense  spasms  he  calls  *  screaming  sjiasms,*  from  the  strangling 
cries  that  the  want  of  breath  compels  him  to  make.  At  the  time  of  wliich  1 
am  speaking  he  lived  on  the  same  street  with  myself,  and,  although  his  house 
was  half  the  length  of  the  street  from  mine,  his  nurse  has  often  assured  me 
that  if  the  doors  had  been  o]Min  I  could  Imve  heard  his  screams  at  ray  house 
at  night/'  All  remedies  except  the  chhirofitrm  had  failed,  when  one  day  his 
nurse  advised  him  to  try  bnuidy.  It  ali()rded  him  almojjt  instantane<iU8  relief- 
He  took  enormous  qjuantitics  of  it,  the  first  day  a  tjuart,  and  in  tlie  cmirse  of 
two  months  as  much  as  twelve  gallons,  The  spa^m  invariably  stopped  as  soon 
as  he  to<ik  it,  and  for  the  last  five  months  that  he  was  under  observation  he 
had  only  what  he  C4illed  a  '  thickness,  a  tight,  constricted  breathing/  several 
times  during  the  night,"  Salter  is  particular  in  stating  that  the  brandy 
gliould  be  given  strong  and  hot. 

Another  stimulant  highly  recommended  by  Salter  is  coifee.  In  stating  his 
objections  to  the  use  of  opium  it  will  be  remembered  that  one  of  his  reasons 
fur  not  availing  himself  of  that  remedy  was  that  it  cause<l  sleep,  and  that  the 
exaltation  of  reflex  action  in  that  state  favored  the  asthmatic  paroxysm. 
Cofl'ee,  being  a  strong  excitant  of  the  nervous  and  vascular  system,  has  the 
contrary'  ctfect  and  keeps  the  patient  awake.  It  should  be  prepared  as  a 
glrong  infusion  without  the  addition  of  either  sugar  or  milk  and  given  some 
time  before  the  expecte<l  paroxysm.  ALlministered  in  this  manner,  he  claims 
that  coflee  will  relieve  twti4hirds  of  all  easels  of  asthma.  The  relief  alfonled 
lA,  however,  very  une<jual,  being  in  some  cases  complete,  while  in  others  it  is 
only  slight  and  transitor}^ 

Quebracho  in  the  form  of  an  extract  \\m>  beeji  nvueb  used  of  late  years  in 
the  treatment  of  asthma  and  other  affections  attended  with  dyspnoea.  It  has 
W'Ti  found  quite  useful  in  mild  cases. 

The  induceil  electrical  current  has  been  recommended  by  SchaefTer  as  a 
jeans  of  cutting  short  the  paroxysm.  His  method  is  to  place  one  pole  on 
rtthcr  side  of  the  neck  immetliately  btilow  the  angle  of  tlie  jaw*  and  in  front 
of  the  8tem<>cleido-raast(tid,  s<j  ns  to  cover  the  coui'se  of  the  pneumoga!*tric 
and  sjrmpathctic  nerves.  The  current  should  be  sufficiently  strong  to  enable 
the  patient  to  feel  the  passage  from  one  side  of  the  throat  to  the  other.  It  is 
ftppiied  for  fifteen  minutes  twice  a  day  for  six  days,  twelve  sittings  being  usu- 
ally  sutlicient  to  aflbrd  relief.     When  the  current  is  first  applied  it  not  infi-e- 
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quently  causes  dilatation  of  the  pupils,  but  this  is  succeeded  by  contraction 
when  the  treatment  begins  to  manifest  its  beijeficent  effects. 

B,  During  the  Intervals  between  the  Paroxysms. — The  diet  and  daily 
regimen  of  the  asthmatic  should  be  most  carefully  regulated,  the  best  and 
most  skilfully  directed  treatment  being  of  little  avail  if  these  important  mat- 
ters are  neglected. 

The  asthmatic  patient  should  be  encouraged  to  pass  much  of  his  time  in 
the  open  air,  but  the  amount  of  walking  he  should  do  will  of  course  depend 
upon  his  strength  and  freedom  from  secondar}*^  affections  of  the  heart  and 
lungs.  In  a  case  of  simple  uncomplicated  asthma  the  more  the  patient  walks 
the  better  he  will  feel ;  but  this  is  not  to  be  construed  to  mean  that  he  is  to 
walk  until  exhausted ;  on  the  contrary,  his  walks  should  at  first  be  quite 
short,  proportioned  to  his  sti*ength  and  wind,  and  then  gradually  extended, 
but  under  no  circumstances  should  he  be  allowed  to  overfatigue  himself. 
With  a  view  to  keeping  the  skin  in  the  best  possible  condition  the  body 
should  every  morning  be  sponged  with  water,  the  temperature  of  which  must 
be  suited  to  the  condition  of  the  patient.  If  he  be  feeble  and  anaemic,  the 
water  should  be  tepid,  but  whenever  admissible  cold  is  to  be  preferred.  After 
the  bath  it  is  essential  that  the  skin  be  thoroughly  rubbed  with  a  coarse  towel 
until  it  becomes  slightly  reddened.  The  cold  bath  properly  used  not  only 
invigorates  the  system  generally,  but  by  enabling  the  body  to  stand  the  vicis- 
situdes of  temperature  diminishes  the  risk  of  the  patient's  taking  cold.   • 

The  intimate  relations  existing  between  the  lungs  and  stomach,  and  the 
fact  that  asthmatics  usually  suffer  at  the  same  time  with  dvspepsia,  make  the 
question  of  diet  an  all-important  one.  Their  meals  should  consist  of  good, 
nutritious  food,  rigidljr  excluding  all  heavy,  indigestible  substances,  such  as 
cheese,  nuts,  dried  fruits,  etc.  The  meals  should  be  taken  at  regular  hours, 
and,  as  asthma  almost  always  comes  on  at  night,  it  is  important  that  the  prin- 
,cipal  repast  should  be  in  the  morning  or  early  part  of  the  afternoon,  and  that 
any  food  taken  between  that  and  the  hour  for  retiring  should  be  of  the  light- 
est possible  description.  The  more  empty  the  patient's  stomach,  the  better 
will  be  the  chances  of  his  passing  a  good  night.  Alcoholic  drinks,  coffee, 
and  other  stimulants  should  only  bQ  allowed  when  prescribed  as  medicines, 
as  they  have  a  tendency  to  aggravate  the  hyperremia  of  the  air-passages,, 
which  is  one  of  the  prominent  features  of  the  disease.  Constipation  should 
of  course  be  carefully  guarded  against. 

Aside  from  the  apparently  well-established  fact  that  asthmatics  do  well,  and 
often  remain  so,  in  the  damp,  foggy  air  of  crowded  cities,  we  have  no  means 
of  determining  beforehand  what  locality  will  suit  a  case  of  asthma.  Change 
of  climate  in  such  cases  is  a  mere  matter  of  experiment,  but  when  such  change 
is  determined  upon  the  patient  should  at  first  try  a  place  which  is  in  every 
respect  the  reverse  of  the  one  he  has  previously  lived  in.  If  his  former  resi- 
dence was  in  a  city,  he  should  remove  to  the  country ;  if  the  old  place  was 
dry,  the  new  one  should  be  damp ;  if  he  has  lived  in  a  flat,  low  country,  let 
him  try  the  mountains ;  and  vice  versd.  As  already  stated,  removal  from  the 
pure  air  of  the  country  to  the  foul,  smoky  air  of  a  city  densely  populated  often 
affords  complete  relief,  but  so  soon  as  the  patient  returns  to  his  old  home  the 
asthma  reappears  and  is  as  bad  as  ever. 

As  regards  its  capriciousness  as  to  locality,  I  quote  the  following  interest- 
ing case  from  Salter  s  work  on  asthma :  "  G.  C ,  a  confirmed  asthmatic,  a 

native  of  a  city  in  Scotland  in  which  he  resided,  having  been  a  sufferer  for 
many  years,  came  to  London  in  1838  for  the  sake  of  receiving  the  best  med- 
ical advice.  He  took  apartments  in  the  centre  of  the  city  of  London,  some- 
where near  St.  Paul's.  His  intention  was  to  wait  for  an  attack,  and  as  soon 
as  one  came  on  to  present  himself  to  his  physician,  that  he  might  witness  it 
and  have  a  clear  idea  of  the  state  he  was  in.     He  waited  six  weeks,  much  to 
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his  mortification,  not  only  without  experiencing  one,  but  without  any  difficulty 
of  breathing  whatever.  His  health  altogether  improved ;  he  slept  well  and 
eained  flesh.  Being  tired  of  waiting,  he  went  back  to  Scotland  without  hav- 
ing seen  his  physician  at  all,  and,  to  his  great  disappointment,  he  had  not 
b^  in  his  native  city  many  days  when  he  was  attacked  in  the  usual  way, 
and  continued  to  suffer  just  as  before  his  visit  to  London.  Subsequently, 
finding  it  necessary  on  matters  of  professional  business  frequently  to  visit 
London,  he  experienced  the  same  result  on  all  occasions  as  at  his  first  visit — 
perfect  immunity  from  his  disease.  To  use  his  own  expression,  *  he  felt  in 
London  like  a  renewed  man.'  On  his  first  arrival  in  town  he  was  in  a  miser- 
able state :  he  could  not  move  without  feeling  his  shortness  of  breath  distress- 
ingly ;  he  got  no  rest  at  night,  and  was  seldom  able  to  lie  down  in  his  bed. 
But  in  London  he  could  do  anything — eat,  drink,  sleep.  The  consequence 
was  he  gained  flesh  and  strength,  and  went  back  to  Scotland  looking  quite  a 
different  man.    This  was  the  invariable  result." 

Having  once  found  a  place  which  agrees  with  him,  the  asthmatic  should 
remain  there,  as  change  of  climate  when  no  good  is  effected  often  does* 
harm. 

Arsenic  has  long  been  a  favorite  remedy  in  asthma,  and  is  undoubtedly  of 
great  value  in  a  number  of  cases.  It  was  used  in  the  form  of  a  vapor  by 
Dioscorides,  and,  notwithstanding  its  poisonous  properties,  has  always  occu- 

gied  a  prominent  place  in  the  therapeutics  of  diseases  of  the  air-passages.  In 
tyria  and  other  parts  of  Lower  Austria  arsenic  is  habitually  eaten  by  many 
of  the  peasants  to  enable  them  to  breathe  more  readily  while  climbing  over 
their  elevated  mountains  and  to  endure  the  fatigue  incidental  to  their  long 
pedestrian  journeys.  The  same  habit  is  said  to  prevail  in  China,  where,  how- 
ever, it  is  not  taken  internally,  but  is  smoked  mixed  with  tobacco.  Its  physi- 
ological effects  are  thought  to  be  due  to  the  increased  oxidation  of  the  olood 
which  it  promotes,  as  is  proven  by  the  great  increase  of  urea  obser\'ed  after 
its  administration.  The  blood  thus  oxygenized  stimulates  the  vital  centre, 
and  thus  the  nerves  and  muscles  of  respiration  are  incited  to  increased  activ- 
ity, as  a  result  of  which  the  respirations  become  freer  and  more  easy.  -  Those 
who  believe  in  the  herpetic  diathesis  derive  an  additional  indication  for  its 
administration  from  the  good  effects  which  it  manifests  in  cutaneous  diseases. 
It  is  best  administered  in  the  form  of  liquor  potassii  arsenitis  (Fowler's  solu- 
tion), giving  at  first  only  three  drops  in  a  wine-glassful  of  water  after  each 
meal,  and  increasing  the  dose  one  drop  each  day  until  the  patient  takes  thirty 
drops  in  twenty-four  hours.  Should  any  toxic  symptoms  supervene — pain  in 
the  stomach  or  diarrhoea,  puffiuess  of  the  lids  or  redness  of  the  conjunctiva — 
the  arsenic  should  be  at  once  suspended,  and  not  resumed  until  they  shall 
have  subsided.  Thus  given,  it  is  quite  safe.  Trousseau  recommends  its  use 
in  the  form  of  cigarettes,  which  are  prepared  as  follows :  "  Twenty  grains  of 
the  arsenite  of  potassium  are  dissolved  in  half  an  ounce  of  water,  and  a  sheet 
of  bibulous  paper  soaked  in  this  solution  until  it  is  all  taken  up.  The  paper 
is  then  dried  and  divided  into  twenty  ecjual  pieces,  which  therefore  contain 
one  grain  arsenite  of  potassium  each.  Each  paper  is  then  rolled  in  the  form 
of  a  cigarette.  In  smoking  them  the  patient  should  endeavor  to  inhale  the 
smoke  into  the  bronchi.  lie  should  take  only  four  or  five  whifis  once  a 
day." 

Iodide  of  potassium  often  affords  most  satisfactory  results  in  the  treatment 
of  asthma,  but  in  many  cases  it  fails  entirely.  It  is  a  drug  which  must  be 
given  for  a  long  period  at  a  time,  occasionally  for  weeks,  before  it  manifests 
Its  effects,  and  want  of  perseverance  may  account  for  its  fiiilure  in  many 
cases.  It  forms  one  of  the  chief  ingredients  in  Aubr^e's  antiasthmatic  elixir, 
the  formula  for  which  is  somewhat  uncertain.  According  to  Trousseau,  it  is 
as  follows : 
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l^.  Rad.  polygalse,  gr.  xl ; 

Coque  c.  aqua  fervida,         §iv  ad  Jij  ; 

Filtrat,  adde  Potass,  iodid.  giv ; 

Syrup,  opii,  Jiv ; 

Bpts.  vin.  gallic.  Jij  ; 

Tr.  coccionellse,  q.  s.  ad  coloraud. 
Filtra. 
Of  this  Trousseau  stated  three  tablespoonfuls  are  taken  "in  the  mominff 
fasting,  at  noon,  and  in  the  evening,  until  the  asthma  disappears."  Each 
dose  contains  no  less  than  forty-five  grains  of  the  iodide  of  potassium  and 
four-fifths  grain  of  extract  of  opium.  Aubr^e  himself  always  insisted  that 
each  dose  should  be  followed  by  a  "  tablespoonful  of  chocolate  pastille,  which 
neutralizes  the  irritating  action  of  the  iodide  of  potassium."  * 

A  remedy  resembling  in  its  effects  the  one  just  mentioned  is  nitro-glvcerine. 
It  is  administered  in  the  form  of  a  one  per  cent,  alcoholic  solution,  m  doses 
of  half  a  drop,  increased  to  three  should  the  smaller  dose  prove  inefficient. 
Jts  effects  manifest  themselves  in  from  three  or  four  minutes  to  a  quarter  of 
an  hour,  and  disappear  within  an  hour  after  its  administration.  The  dose 
should  be  increased  with  great  caution,  as  a  single  drop  of  the  above  solution 
has  been  known  to  produce  alarming  symptoms.  The  euphorbia  pilulifera, 
much  lauded  by  Australian  physicians  for  its  wonderful  effects  in  bronchial 
asthma,  promises  to  rank  as  an  invaluable  remedy  in  the  treatment  of  that 
disease.  It  is  best  administered  in  the  form  of  a  decoction  prepared  by 
steeping  one  ounce  of  the  fresh,  or  half  that  quantity  of  the  dried  plant,  in 
two  quarts  of  water,  and  simmering  it  down  to  one  quart.  The  dose  of  this 
decoction  is  three  or  four  wincglassfuls  during  the  day,  the  last  dose  prefer- 
ably in  the  evening,  afler  supper.' 

Lieyden,  whose  theory  has  been  mentioned  elsewhere,  has  proposed  a  new 
treatment  based  upon  the  solubility  of  the  Charcot  crj'^stals  in  chloride  of 
sodium  and  carbonate  of  sodium.  A  solution  of  one  part  of  these  salts  in 
one  hundred  parts  of  water  should  be  inhaled  twice  daily  in  the  form  of  a 
spray. 

Oxygen  has  often  been  used  in  asthma,  but  is  now  seldom  administered 
except  in  cases  associated  with  great  anaemia. 

S^e  gives  the  following  statistics  of  the  results  of  the  treatment  with  com- 
pressed air  in  asthma  and  its  secondary  affections.  Bertin  used  it  in  15  cases 
of  emphysema,  all  of  which  he  cured,  and  in  92  cases  of  nervous  and  catarrhal 
asthma  with  emphysema,  of  which  67  were  completely  and  22  partially  cured, 
while  it  was  only  unsuccessful  in  3  cases.  Of  SandahTs  77  cases  of  asthma 
with  emphysema  and  bronchitis,  57  were  much  relieved,  and  of  14  uncompli- 
cated cases,  all  were  completely  relieved.  Compressed  air  may  be  appfied 
either  by  placing  the  patient  in  a  pneumatic  cabinet  or  by  means  of  the  port- 
able apparatus  of  Waldenburg.  It  must  be  remembered,  however,  that  in 
the  cabinet  the  compressed  air  acts  upon  the  whole  body,  while  in  the  porta- 
ble apparatus  only  the  air-passages  and  alveolae  are  subjected  to  pressure ; 
hence  if  the  latter  is  used  the  amount  of  pressure  must  be  considerably  dimin- 
ished. Notwithstanding  the  success  claimed  for  this  method  of  treatment,  it 
should  be  used  with  caution,  and  if  the  case  is  complicated  with  emphysema 
it  should  either  be  regarded  as  contraindicated,  or,  if  employed,  the  pneumatic 
cabinet  should  be  used  and  not  the  f)ortable  apparatus.  In  the  former,  or 
"  air-bath,"  the  exterior  pressure  of  the  compressed  air  acts  as  an  auxiliary 
to  "  the  elasticity  of  the  thorax  and  to  the  abdominal  gases  in  "  expiration, 
and  at  the  same  time,  by  compressing  the  vessels  outside  the  thorax,  aids  the 
venous  circulation.     The  same  force  exercised  on  the  inner  surface  of  the 

*  Trousseau,  op.  cU,,  p.  656. 

'  Boston  Medical  and  Surgical  Journal^  1885,  p.  Q(S* 
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tubes  tends  to  lessen  the  hypersemia  of  the  bronchial  mucous  membrane 
(Moeller).^  When  the  portable  apparatus  is  used,  expiration  in  rarefied  air 
causes  retraction  of  the  thorax,  and  thus  in  a  measure  overcomes  any  tend- 
ency to  emphysema.  A  better  plan  than  to  use  either  singly  is  to  combine 
the  two— to  exnire  into  rarefied  and  inspire  compressed  air — ^which  may  be 
readily  accomplished  with  several  of  the  miproved  portable  apparatuses. 

The  inhalation  of  sulphuretted  hydrogen  as  practised  at  Eaux  Bonnes, 
Gauterets,  Aix-la-Chapelle,  and  other  sulphur  baths,  is  said  to  have  cured 
some  cases,  while  in  many  others  great  benefit  i»  claimed  to  have  been  derived 
from  its  use ;  but  allowance  must  be  made  for  exaggeration  in  many  of  the 
reports  published. 

In  giving  the  treatment  of  asthma  no  allusion  has  been  made  to  Grindelia 
robusta  and  other  recently-introduced  remedies,  partly  because  the  writer  has 
had  no  experience  with  them,  and  again  where  he  has  tried  them  they  have 
given  negative  results. 

^  TlitrapeiUiqiLt  locale  dea  Maladiea  dt  PAppareil  regpiratoire,  Paris,  1882,  p.  283. 
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HAY  ASTHMA. 

By  W.  H.  GEDDINGS,  M.  D. 


Synonyms.— rHay  fever ;  Hay  cold ;  Summer  catarrh ;  Catarrhus  sestivus 
(Bostock) ;  Freuhsommer  katarrh  (Phoebus) ;  Autumnal  catarrh  (Wyman) ; 
Rose  cold ;  June  cold ;  Pollen  fever ;  Pollen  catarrh  (Blackley).  Fr,  Catarrh 
de  foin ;  Catarrh  d*6t^ ;   Ger,  Roggen  Asthma. 

Definition. — A  form  of  catarrh  caused  by  some  irritant  floating  in 
the  atmosphere;  appearing  in  the  spring,  early  summer,  or  autumn; 
attacking  persons  predisposed  every  year  at  the  same  time,  the  patient 
being  at  other  periods  free  from  the  disease;  characterized  by  symptoms 
resembling  those  of  influenza,  the  chief  of  which  are  sneezing,  redness, 
swelling,  and  increased  secretion  of  the  conjunctivae  and  of  the  mucous 
membrane  of  the  whole  respiratory  tract  from  its  commencement  in  the 
nostrils  down  to  the  finest  bronchi ;  frequently  culminating  in  more  or  less 
severe  attacks  of  asthma. 

History. — ^Bostock,  an  English  physician,  is  entitled  to  the  credit  of  hav- 
ing been  the  first  to  recognize  and  describe  this  peculiar  affection,  for  although, 
prior  to  his  time,  Heberden  *  had  alluded  to  symptoms  which  are  now  sup- 
posed to  be  referable  to  hay  asthma,  and  Cullen  had  noted  the  fact  that  some 
persons  have  asthma  oflener  in  summer  than  in  winter,  neither  of  these 
writers  recognized  the  true  nature  of  the  disease. 

Bostock's  first  description  of  hay  asthma  appeared  in  the  form  of  a  paper, 
"  Case  of  a  Periodical  Affection  of  the  Eyes  and  Chest,"  which  he  read  Defore 
the  Medico-Chirurgical  Society  in  London  in  1819.*  This  was  a  description 
of  his  own  case.  Nine  years  later  he  gave  the  details  of  18  additional  cases 
and  mentioned  10  others.'  In  the  second  paper,  having  noticed  that  the 
disease  as  known  to  him,  the  American  rose  or  June  cold,  prevailed  only  in 
the  late  spring  and  early  summer,  he  styled  it  catarrhus  ajstivus.  Rejecting 
the  popular  theory,  that  hay  asthma  is  due  to  the  emanations  from  hay; 
flowers,  etc.,  he  maintained  that  heat  was  the  real  cause  of  the  disease. 

It  appears  singular,  in  view  of  its  frequency  at  the  present  time,  that  not- 
withstanding the  attention  which  had  been  directed  to  it  only  18  cases  should 
have  been  collected  during  the  nine  years  which  intervened  between  the  pub- 
lication of  the  first  and  second  articles  by  Bostock,  and  tends  to  prove  that 
in  those  days  the  disease  could  not  have  been  as  common  as  at  present.  That 
this  was  inaeed  the  case  is  rendered  all  the  more  probable  by  the  indisputable 
fact  that,  owing  to  the  more  general  education  of  the  people  and  to  the 
requirements  of  a  so-called  advanced  civilization,  other  nervous  diseases  are 
certainly  much  more  frequent  than  they  were  formerly.  The  great  preva- 
lence of  hay  asthma  among  the  educated  is  a  further  proof  of  th6  correctness 

^  Commentary  on  the  History  and  Cure  of  Diseases^  4th  ed.,  London,  1816,  chap.  ^*  Destil- 
latio,"  p.  113. 

*  Medieo-Chirurgiccd  Tvansactwns^  London,  1819,  pp.  161-165. 
» Ibid.,  London,  1828,  pp.  437-446. 
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of  this  conclusion.  It  must,  however,  be  remembered  that  diagnosis  did  not 
then  occupy  the  position  it  now  does,  and  it  is  not  unlikely  that  it  was  often 
overlooked  or  confoyiided  with  otlier  dii^eases. 

I>urin^  the  five  years  which  succeeded  the  publication  of  Bostock'a  second 
paper  no  leas  than  five  treatises  on  hay  asthma  appeared  in  England,  some  of 
them  by  the  most  prominent  medical  men  of  that  period.  They  are  remark- 
able as  showing  the  great  diversity  of  opinion  entertained  at  that  early  date 
as  to  the  etiology  of  the  disease.  Thus,  Macculloch^  (1828)  attriinited  it  to 
the  aif  of  hot-houees  and  green-houssee,  while  Gordon^  (1829)  attributed  it  to 
the  flowers  of  grasses,  particularly  thuse  of  the  Anthroxanthum  tHltiratum, 
and  suggested  that  grass  astlxuia  would  be  a  more  appropriate  name  than  hay 
asthma. 

Even  aa  late  as  1859  the  disease  appears  to  have  been  scarcely  known  in 
Gerniany,  for  Phoebus,  wlio  has  since  published  a  most  excellent  work  on  the 
subject,  on  being  consulted  by  a  colleague  suffering  from  hay  asthma  frankly 
confes^d  that  he  was  unacquainted  even  with  the  name  of  the  disease,  Thts 
incident,  and  the  belief  that  he  had  before  bim  a  comparatively  unworked 
field,  stimulated  him  to  investigate  the  disease.  By  addressing  circulai-s  to 
the  various  medical  societies  and  hospitals,  not  only  in  his  native  country,  but 
ftlso  in  other  part^  of  Europe,  as  well  aa  by  pers^nuil  interviews  Vfkh  patients 
and  by  publishing  requcs^ts  for  information  in  the  various  medical  journals, 
he  bollected  a  large  number  of  cases  and  gained  much  valuable  iiilbniiation 
concerning  the  disense.  The  results  of  his  assiduous  and  piunstakiiig  labors 
were  published  in  1802  in  the  form  of  a  valuable  work,^  which,  although  over 
twenty  years  old,  is  still  regarded  the  best  authority  on  the  spring  variety  of 
hay  fever. 

Previous  to  the  year  1859,  when  Pboebus's  circulars  directed  attention  to 
it,  hay  asthma  seems  tt>  have  Vieen  almost  unknown  in  France,  as»  with  the 
exception  of  a  single  case  by  Cnzenave  of  Bordeaux  (18o7),  wh<j  described 
it  lis  a  new  disease,  we  find  previous  to  that  date  no  mention  of  it  in  French 
literature. 

The  firet  ease  of  hay  asthma  published  in  America,  a  tyyjical  one  of  the 
autumnal  form  of  the  disease,  is  recorded  by  Drake  in  his  work.  The  Prhp^ 
ciptU  IHseases  of  the  Intermr  Valley  of  No}iIi  America^  p.  8Q3,  published  in 
ifeM. 

It  wiU  be  seen  by  this  brief  summary  of  the  histoi^  of  hay  asthma  that 
the  disease  was  first  recogniEed  iii  England  in  1810,  wliere  iu  1828  it  became 
generally  known,  and  that  at  the  time  of  the  pubhcation  of  Phoehus's  work 
(18t)2),  with  the  exceptioti  of  one  or  two  isolated  eases  in  France  and  the 
United  States,  England  was  the  only  country  in  wliich  it  was  genendly 
known  and  understoocL  Since  the  publication  of  Phoebus's  valuable  w^ork 
numerous  additions  have  been  made  to  the  literature  of  the  disease,  but  with 
the  limited  space  at  my  disposal  I  can  only  refer  to  a  few  of  the  most  import- 
ant that  have  appeared  in  the  last  two  decndea. 

In  no  country  lias  the  subject  of  hay  asthma  attracted  more  attention  than 
in  the  Unitetl  States,  and  in  no  other  has  its  study  been  rewarded  by  the 
cli*wver\'  of  so  many  new  and  interesting  facts.  To  Morrill  Wyman  of  Cam- 
bridge, Mass.,  we  are  indebted  for  the  first  elaborate  American  work  on  hay 
ni^thma,  or  rather  the  autumnal  variety  of  that  affection,  which  Wyman 
believes  to  be  a  distinct  disease  in  no  way  connected  with  rose  cold,  June 
colli,  and  other  forms  which  appear  in  the  late  spring  and  early  summer.* 
He  had  previously  described  the  disease  in  his  lecturer  as  curly  as  1854,  and 

*  .^n  E^my  fm  the  Eemittevt  niyl  fntermitifnt  Dfnea^eSf  London,  1828,  vol.  i.  pp.  394-397, 
«  L*md'm  ]\lfdieiU  Gntette,  1829,  vol  iv,  pp.  26t>~269, 

*  P*  Phoeliim,  Der  Ty/r»xc/i<!  FrtuhHtyiumer  Kaian-kf  Geiflsen,  1862. 

*  Autumnal  CattMrhf  Ciunbridge. 
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ako  in  a  paper  read  before  the  Massachusette  ^fedical  Society  in  1866.  Being 
himself  a  sufferer  frora  it,  he  naturally  de%^ote<l  much  time  aod  attention  to  ite 
Btudy,  and  his  work  may  be  justly  consideri'd  the  most  valuable  contribution 
to  the  literature  of  the  diseiwe  which  has  apjK^ared  since  that  of  Phoebus. 
Another  American  work  on  hay  astiima  i*  that  of  the  late  Beard  of  New 
York/  He  elaborates  the  nervous  theory  of  the  dheme,  and  e^stabli^i 
three  varieties — ^the  firat  api>earing  in  the  spring,  the  gecond  in  midi^ummi  _ 
and  the  third  in  autumn.  In  1>S77,  Elia*^  Marsh  of  Patersoii,  N.J./  read 
an  exceedingly  valuable  paper  before  the  New  Jersey  State  ^ledical  .HrK-if ty, 
in  which  he  describes  a  series  of  experiments  wliicli  led  him  to  believe  that 
hay  asthma  is  caused  by  the  pollen  of  plants.  In  Europe  the  best  treatise  on 
the  subject  that  has  been  published  of  late  years  is  undoubtedly  that  of 
Blackley  of  Manchester,  who  by  a  series  of  ingenious  and  carefuUy-eon- 
ducted  experiments  claims  to  have  found  in  the  pollen  of  certain  pltuits  the 
true  cause  of  the  disease.  To  all  of  the^e  works  we  shall  again  bave  occasion 
to  refer  in  the  course  of  this  article. 

E'noLOGY.^In  scarcely  any  other  disease  is  there  such  a  diversity  of 
opinion  in  regard  to  the  c^use  as  in  hay  astiima.  We  have  seen  how  Bos?tock 
and  his  contemporaries  differed  on  this  point,  he  attributing  it  to  heat,  while 
of  tfie  othei's  one  claimed  that  it  wtis  caused  by  the  air  of  hot-houses  and 
green -hotiaes,  and  another  iDsisted  that  it  wm  neither  of  these,  hot  the  tlowers 
of  certain  e^rasBea.  Sinc*e  that  period  other  theories  of  ciiusation  have  lieen 
advanced,  but  the  same  diversity  of  opinion  as  to  its  origin  which  marked  ita 
early  history  continues  even  at  the  present  day. 

In  treating  of  tlie  etiology  of  hay  fever  the  various  causes  may  be  divided 
into  two  cias^Ciii — viz.: 

Predisposing  Causses. — The  fact  that  hay  asthma  is  frequently  transmitted 
from  one  generation  to  another,  so  well  established  by  Wyman,  is  now  very 
generally  admitted,  and  will  become  more  apparent  in  the  future,  as  in  esti- 
mating this  feature  it  must  be  remembered  that  we  have  to  deal  with  an 
ttffection  which  seventy  years  ago  was  entirely  unknown  and  which  has  only 
recently  become  generally  recognized.  That  the  fact  of  the  hereditary  truns- 
miasion  of  the  predisposition  is  becoming  every  year  more  generally  accepted 
is  made  appareat  by  the  replies  to  two  sets  of  circulars  addressed  to  hay-fever 
patients  in  di  He  rent  years.  Thus,  Wyman,  whose  circular  wiis  issued  at  lea^ 
eight  years  ago,  receiveii  18  affiniiative  repliej*  out  of  80,  a  little  less  than  25 
per  cent.;  while  to  the  writcr*s  circular,  issued  in  1882.  there  are  25  affirm- 
ative replies  out  of  66,  Numerous  instances  have  been  recorded  where  the 
disease  attacked  not  only  two,  but  even  three,  generations  of  the  same 
family. 

Hay  asthma  appears  to  be  much  more  prevalent  among  males  than 
females,  the  proportion  being  3  males  to  2  females.  There  is  no  apparent 
reason  for  this  discrepancy  other  than  that  males  are  as  a  rule  more  exposed 
to  the  vicissitudes  of  weather,  and  that  the  restless  energy  with  which  many 
of  them  carry  on  their  avocations  predisposes  to  the  disease. 

The  causes  which  produce  hay  fever  act  alike  upon  many  thousands,  an 
infinitesimal  percentage  of  whom  are  attacked.  There  must  therefore  be 
some  individual  peculiarity  which  predisposes  certain  persons  to  the  affection, 
but,  aside  from  the  facta  that  those  attacked  are  usually  of  a  nervous  tem- 
perament, and  that  the  respiratory  mucous  membrane  of  many  of  them  is 
extremely  sensitive,  and  that  the  vascular  erectile  tissue  over  the  turbinated 
hones  and  lower  portion  of  the  septum  is  often  hypertrophicd,"  there  are  no 

'  George  M.  Beard,  M.  D»,  TTay  Ftv^  and  iSummtr  Ch/arrA,  New  York.  187$, 
*"Hay  Fever  or  Pollen-Poiwinn^/'  an  ea»av  read  before  the  New  Jeraev  State  Med- 
ical Society  by  EMius  Marsh,  M.  D.,  Riterson.  S\  J.,  1S77. 

*  Boe,  TKt  Fathoio^  and  RadUai  Cur^  *;/  Hay  Fa^',  18«3,  p.  9, 
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known  peculiaritiee  by  which  it  can  be  reco^ized.  What  races  are  subject 
is  a  question  which  thus  far  has  received  but  little  attention.  To  the  writer's 
knowledge,  the  only  well-established  fact  relative  to  race  susceptibility  is  that 
n^roes  are  exempt  from  the  disease,  and  that  in  India  (Blackley)  it  does  not 
occur  among  the  natives. 

Statistics  show  that  it  is  much  more  common  in  youth  and  middle  age,  and 
that  comparatively  few  are  attacked  after  forty,  as  will  be  seen  by  referring  to 
the  following  table : 


Age  when  First  Attacked. 


Under  10 
10  to  20 
^to30 
30  to  40 
40  to  50 
After  60 


Wyman'B  Cases. 

My  OiTD  Cases. 

11 

10 

11       • 

17 

25 

13 

8 

11 

11 

5 

2 

1 

Total. 


21 
28 
38 
19 
16 
3 


Wyman  is  of  the  opinion  that  females  are  attacked  later  in  life  than  males. 

Without  knowing  the  numerical  proportion  which  the  various  professions 
and  occupations  bear  to  each  other,  it  is  impossible,  even  with  the  aid  of 
statistics,  to  determine  which  of  them  is  most  subject  to  ha^  asthma ;  but  the 
annexed  table  shows  conclusively  that  those  who  do  bram-work  are  much 
more  frequently  attacked  than  those  who  earn  their  living  by  manual  labor : 


Strntesnaen 

Clergyinen 

JaristH  and  lawyers 

PhjsiciaiiB  and  medical  teacherH 

Dentists 

Phaimacists 

School-teachers 

Students 

Military  ofiScers 

Authors,  editors,  etc 

Mechanical  engineers 

Bankers 

Bank  officers 

Merchants 

Brokers 

Manufacturers 

Clerks  

Artisans 

Farmers  and  gardeners     .    .    .    . 

Butchers 

Laborers 


Wyman. 


1 
6 
6 
8 
1 
0 
3 
6 
3 
0 
0 
3 
2 

11 
0 

12 
1 
1 
4 
1 
0 


My  Own. 


0 
3 
2 
4 
0 
1 
0 
1 
0 
1 
1 
1 
1 
7 
1 
3 
1 
1 

2» 
0 
1 


ToUl. 


1 
9 
8 

12 
1 
1 
3 
7 
3 
1 
1 
4 
3 

18 
1 

15 
2 
2 
6 
1 
1 


It  will  be  seen  by  the  above  that  of  100  cases,  only  12  were  engaged  in  out- 
door pursuits,  and  that  the  remaining  88  followed  occupations  necessitating 
confinement  within  doors  and  entailing  more  or  less  intellectual  effort ;  which 
proves  conclusively  that  the  earlier  writers  on  hay  asthma  were  correct  in 
regarding  it  as  a  disease  of  the  more  cultured  classes  of  society.  The  writer 
agrees  with  Wyman  that  the  large  increase  in  the  number  of  hay-fever  suf- 
ferers may  in  a  great  measure  be  attributed  to  the  circumstance  that  many 

'  One  of  these  was  an  amateur  and  highly  educated. 
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who  were  formerly  purguinj?  agricultural  and  mechanical  pursuits  are  now 
engiigcd  in  occupations  which  require  more  or  less  intellectuftl  effort. 

To  determine  the  value  of  temperament  I  have  followed  Beard's  example, 
and  in  my  circular  of  inquiry  propounded  tw^o  questions:  1st,  the  temper- 
anient  of  the  patient's  family;  2dj  his  own  temperament.  To  the  first  query 
I  obtained  replies  which  showed  tbtU  the  nervosa  temperament  predominated 
in  28  out  of  37  eases ;  or,  in  other  wortU,  the  fiuuilv  temperament  was  niore 
or  less  nervous  in  two-thirds  of  the  cases.  Ab  regarcJs  the  patients  theniselvea 
the  temperament  was  as  follows  i 


Sanguine  .... 
Nervo-bilioufl  .    ,   . 

Nervous 

Nervo-Banj^iine  .  . 
Nervti-lymjiiljatio  . 
Lympliatic  .  .  .  ♦ 
Sangui  no- bilious  . 
Bilioas  ,  .  .  .  . 
Sangiiino-lymphatic 
Bilto-lynipiiaiic  .   , 


Uj  Own. 


Beard. 


18 

23 

67 

27 

3 

0 

5 

29 

1 

I 


Tolsl. 


2*1 
28 

00 
36 
3 
3 
9 
'M 
i 
1 


It  thus  appears  that  the  nervous  element  predominates  in  im  less  than  157 
out  of  2*i'^  eiu?es. 

Other  diseases  do  not  appear  to  predispose  to  hay  asthma,  nor»  on  the  other 
hand,  is  that  affection  a  cause  of  imy  other  disease.  Tlie  question  whether 
naso- pharyngeal  catarrh  Ls  more  conmion  among  hay-fever  subjects  has»  atler 
careful  investigation^  been  decided  in  the  negati%^e. 

Exciting  Causes. — It  is  generally  conceded  that  the  suggestion  of  a  large 
numher  of  remedies  in  the  treatment  of  a  disease  is  good  evidence  that  no 
effective  curative  agent  has  as  yet  been  discovered.  This  observation  regard- 
ing therapeutics  equally  applies  to  etiolog}^  a  long  array  of  clauses  usually 
developing  the  fact  that  great  tmcertainty  cxints  as  to  the  reirl  causative 
agent.  Hay  fever  affonls  a  uiost  striking  proof  of  the  truth  of  this  remark. 
The  simjde  enumeration  of  the  various  agentj;^  which  have  been  accused  of 
causing  the  attacks  would  cover  several  pages.  An  example  of  tlie  nmiti* 
plicity  of  it.^  sii|ipose<l  causes  is  afforded  by  the  replies  to  the  question  in 
Beard's  rircular,  "What  is  the  c^use  of  your  attacks?"  no  less  than  thirty- 
three  agents  being  accused  of  causing  the  diseases  Of  these  I  propose  to  con- 
fine mvscif  to  a  few  of  the  most  proniiueut. 

Early  in  the  history  of  hay  asthma  heut  was  considered  its  chief  cauw, 
Bostock,  its  first  descriher,  having  litdd  that  view,  as  have  also  many  of  his 
BUccesHfjrs,  It  is  now  generally  conceded  that  heat  of  itself  is  not  a  cause, 
although  by  pnjmotiag  vegetable  growth  and  causing  dust  it  mav  still  he 
regarded  as  an  i redirect  factor  in  its  etiology.  T!mfc  heat  of  itself  is  not  a 
cause  is  proved  by  the  occurrence  of  the  disease  not  during  the  intensely  hot 
weather  of  niickununer,  but  in  the  late  spring  and  early  fall.  It,  however, 
undoubtedly  pnxiuces  a  temponiry  aggravation  of  many  of  the  svuiptoms. 
This  apjiears  to  be  especially  the  case  in  the  autiminul  variety,  as  those  who 
have  the  disease  in  t!ie  spring  seldom  couiplniu  nf  nny  ill  effects  from  heat. 

•'Strong  light,  sunshine,  es|)ecially  when  it  tldls  u[)on  the  face,  will  prochice 
a  violent  paroxysm  of  sneezing,  an*l  the  other  symjitoms  then  follow  in  quiek 
euccession ;  and  moving  from  sluule  to  sunshine,  even  when  not  otherwise 
annoying,  wnll  do  the  same."  This  is  the  opinion  tif  Wyman,  and  eoineides 
with  that  of  Fhi>ebiiH,  Abbott  Smith,  and  others,  and  is  amply  confirmed  bv 
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the  experience  of  the  writer.  This  applies  also,  though  in  a  less  degree,  to 
prUficial  light,  especially  gaa-lidit. 

Diyness  of  the  atmosphere,  by  promoting  dust,  may  be  regarded  as  an 
indirect  cause.  Hay-fever  patients  agree  almost  unanimously  timt  their 
symptoms  are  aggravated  on  clear,  bright,  dry  dayi?,  and  that  they  feel  niot^t 
comfortable  in  damp  and  cloudy  weather. 

There  is  no  evidence  to  show  tliat  electricity  is  in  any  way  connected  with 
the  eUoJogy  of  hay  fever. 

Oifione  is  certainly  not  a  cauge,  aa  hay*fever  patients  feel  best  on  the  sea- 
coast  and  ocean,  wliere  ozone  is  most  abundant. 

Long  before  hay  fc^ver  was  recognized  by  the  medical  profession  hay  was 
flUppc^sed  by  the  general  pid^lic  to  be  the  cnuse  of  the  disease.  In  England 
©specially,  but  also  in  the  north  of  France  and  in  Switzerland,  this  opinion 
pPBTailed  very  generally.  S<>me  supfwse  that  the  dtist  which  it  contains  is 
the  re4il  cause,  while  others  attribute  it  to  its  peculiar  odor.  In  those  sus- 
ceptible to  its  influence  it  api>ears  to  make  but  little  difference  how  they 
come  in  contact  with  it,  whether  in  an  open  field  where  it  is  mowed,  by 
driving  behind  a  wagon  loaded  with  it^  or  by  entering  a  stable  or  lofit  where 
h  is  stowed  away.  It  is  not,  however,  the  cause  of  the  autumnal  variety,  as 
it  is  harvested  in  the  temix^rate  regions  of  North  America*  where  this  form 
of  disease  is  nio^t  common,  in  June  or  early  in  July,  which  is  ^\x  or  eight 
weekjs  earlier  than  the  period  at  which  the  attacks  commence.  That  hay  is 
a  cau^  of  the  earlier  variety  of  the  disease  is  evident  from  the  experience  of 
numerous  intelligent  invalids,  who  tnice  it  to  that  agent  from  the  fact  that 
the  outbreak  coincides  with  the  blooming  or  hai'vesting  of  bay,  and  tliat 
removal  fnmi  the  locality  in  wliich  they  are  exfiosed  ttj  its  emanations  is  fol- 
lowed by  relief.  It  nuist  be  n  nicmbered,  however,  tliat  hay  <lues  not  consist 
of  dried  gn^ss  alone,  but  that  it  contains  other  plants  and  flovvt^i-s,  as  wt41  as 
a  large  amount  of  fhist. 

The  flowers  of  grass,  especially  those  of  the  Anthroxanthum  odoratum,  may 
be  regarded,  like  hay,  as  cme  of  the  ean.«es  of  hay  fever — a  fact  that  was  early 
recognized  by  Gordon  and  others.  Blackley*  cites  the  case  of  an  Indian 
mediciil  officer  of  liigh  rank,  whose  statement  is  as  follows:  "  I  have  suttercd 
from  hay  fever  for  about  thiity-five  years;  I  have  had  it  both  in  India  and 
in  England.  The  period  at  which  the  attacks  come  on  is  not  fixcrl,  the  date 
of  the  attacks  depending  more  on  the  grass  ripening  late  or  early  than  on  any 
other  circumstance.  They  always  begin  toward  tiie  end  of  the  hay  seapou, 
when  tiie  grass  fs  fully  in  flower^  and  cease  slowly  and  gradually — not 
directly — on  gathering  m  the  grass.** 

Kye,  oats,  and  w^heat  in  bloom  may  also  be  ranked  among  the  exciting 
caupci?  of  hay  fever. 

Indian  com  in  liloom  otV^n  cauFcs  symptoms  of  hay  fever,  but  that  it  docs 
lO  only  in  certain  cases  is  evident  from  the  fact  that  the  disease  does  not  exist 
in  some  places  where  large  quantities  of  corn  are  raised  (Wvman). 

Geraniumg,  roses,  heliotropes,  and  other  sweet-scented  flowers  often  bring 
on  nttncka.  The  bean  in  bloom  and  eldertiowers  are  also  regarded  as 
causes. 

Ra^eid,  also  knoivn  as  Roman  wu^nlWoo^^,  Ambrosia  artemisia?folia,  a 
weed  which  extends  alftiost  over  the  whole  of  the  United  States,  is  a  poweWlil 
cause  *»f  tlie  autumnal  variety,  but,  like  all  the  other  agents  which  have  been 
accusL'd  of  causing  hay  fever,  is  by  no  means  general  in  its  action,  many 
patients  being  able  to  inhale  the  dust  shaken  from  the  flowers  with  p_-rfect 
impunity  even  during  the  critical  period.  On  tho^e  eusceptihle  to  its  influence 
it  will  act  not  only  during  the  hny-fever  season,  but  alsr>  at  other  |H^riods  of 
the  year.  Wishing  to  study  the  plant,  I  procured  during  the  fall  several 
'  Hay  Feverj  iu  C(tni>rs,  Treatnterttf  etc.,  p.  47,  London,  1880. 
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gpeeimens  of  it  and  placed  them  between  the  leaves  of  a  large  quarto  volume. 
Duriug-  the  winter  my  wife,  who  is  a  sufferer  with  hay  fever,  accidentally 
opened  the  liook,  and»  seeing  the  plant,  not  knowing  its  nature,  picked  it  up 
and  smelt  it.  She  immediately  began  t<»  sneeze,  the  eyes  and  nose  itched 
intently,  there  was  profuse  lachrymation ;  in  short,  all  the  symptoms  of  a 
mild  attack  of  buy  ti-vcr  supervened,  the  effect'^  of  which  lasted  until  the  , 
following  morning.  The  case  is  intereyting  from  the  fact  ihat  in  this  instance 
the  experiment  was  made  unconsciously,  and  the  etfects  could  not  therefore 
be  attributed  to  the  imagination,  the  patient  being  entirely  ignorant  of  the 
nature  of  the  i>Iant.  The  prevalence  of  autunmal  hay  fever  ajjix^ars  to  coin- 
cide with  the  Idooming  of  the  ragwcn^d,  and  conforms  to  the  geographicad  dis- 
tribution of  that  plant,  wdiich  grows  wherever  the  disease  prevails,  while  in 
exempted  localities  it  is  seldom  found  or  never  seen.  In  Betlilehcm,  N,  H,, 
a  diligent  search  was  made  for  it  for  two  days  by  a  btitanical  friend  without 
his  finding  a  single  specimen,  although  in  the  neighbonng  town  of  Littleton, 
whii-h  is  within  sight  of  Bethlehem  and  is  not  exempt,  the  plant  is  quite 
abundant.  Marsh  states  that  he  saw  none  of  it  in  New  Brunswick  nor  at 
McKJsehead  Lake. 

Dust  of  various  kinds  is  more  frequently  designated  by  invalids  themselvea 
as  the  cause  of  their  disease  than  any  other  agent.  Thus,  in  reply  to  hia 
question  m  Ut  the  cause  of  hay  fever.  Beard  received  104  replies  assigning 
dust  as  the  cause,  while  040  attributed  it  to  thirtv  other  agents.  All  kinds 
of  dust,  both  in  and  out  of  doors,  are  accused,  but  that  of  railway -cars  is 
supposed  to  be  the  most  potent. 

Ihcre  is  but  one  case  on  record  in  which  animal  parasites  were  the  ctiuse 
of  an  attack — that  of  Btistian,  wiio  while  engaged  in  the  spring  investigating  ' 
the  amitomy  of  the  Ascaris  megalocephala,  one  of  the  parasites  of  tlie  liorse, 
noted  that  its  emanations  not  only  in  the  fresh  state,  but  atler  having  been 
kejjt  in  spirit*  for  two  years,  invariably  caused  itching  about  the  eyelids, 
irritation  of  the  conjunctivae,  with  continuous  sneezing  and  other  symptoms 
resemblinc:  hay  fever.  These  symptoms  ceased  after  two  months,  and  did  not 
return  until  the  following  spring.  He  tinallv  became  so  sensitive  that  the 
wearing  of  the  coat  in  wliicli  he  had  worked  during  the  examinations  was 
sufficient  to  bring  on  the  symptoms.' 

Ilelmholtz,  himself  a  sulferer  from  hay  fever,  disco %'cred  that  the  secjretioa 
of  1 1  is  nasal  nnicous  membrane  contained  during  the  attack  a  number  of 
vibriones,  and,  never  being  able  to  find  them  there  at  other  times  of  the  year, 
concluded  that  thev  were  the  cause  of  the  disease.  Binz  of  Bonn  having 
discovered  that  quinine  was  inimical  to  the  vibriones,  Helmholtz  sup|Kisea 
that  that  agent  would  be  the  proper  one  to  employ  in  the  treatment.  He 
used  it  with  success,  injecting  a  saturated  solution  into  the  nostrils,  the  injec- 
tion each  time  affording  marked  relief. 

Tin:  Pollen  TuEuiiY. — Believing  from  his  own  experience  and  that  of 
others  that  hay  fever  was  due  to  the  pollen  of  certain  plants,  BJackley  of 
Manchester  instituted  a  series  of  ingenious  and  instructive  experiments  to 
jirove  the  correetness  of  his  conclusions.  In  his  first  set  of  experiments  a  very 
small  ([uantity  of  the  pollen  of  various  plants  was  applied  to  the  lining  mem- 
brane of  the  nostril.  That  of  the  Lolium  italicum  produced  at  tir»t  a  slight 
feeling  of  ana^^thcsia  at  the  point  to  which  the  pollen  had  been  apnliexi,  fol- 
lowed '*  by  a  feeling  of  heat  w^hieh  gradually  diflused  itself  over  the  whole 
cavity  of  the  mwtril  and  was  aceornpanied  by  a  slight  itching  of  the  j>art. 
After  stmie  three  or  four  minutes  a  discharge  of  serum  came  on  and  continued 
at  intervals  for  a  couple  of  hours.'*     The  mucous  membrane  became  so  swollen 

^  S>aliHhiirv  in  Infiimvint  Caiarrh  and  Astkmn  attnl^tites  hay  nsthmifc  to  iin  animalctilar 
t»r^nni»fn,  the  adthmatcMi,  hut  hia  oasertUios  have  not  as  yet  been  confirnied  by  other 
investigators. 
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10  to  partially  occlude  the  noi?trik  and  impede  the  entrance  of  air.  When 
rye  was  used  the  symptouift  were  much  more  violent,  and  were  attended  by 
violent  and  long-continut^d  tits  of  sneezing.  With  wheat  and  oats  the  eHect 
was  e<|ually  decided.  The  same  exj>erinierit  was  tried  with  other  orders  of 
plant.s  with  varied  success,  Borae  of  them  heing  very  active,  wliile  others  were 
iV*uiid  to  be  quite  inert.  One  grain  of  the  pollen  of  Alopecarus  prateiLsis  w^as 
applied  to  the  fauces,  causing  itching  and  diflused  rcdniisa.  That  of  the 
Loliuni  italicum  rubbed  into  the  abraded  skin  of  the  forearm^  as  in  vaccina- 
tion, pnxluced  itching  and  swelling. 

Mar!*h,^  who  has  repeated  Blaekley^s  experiments  in  America,  gives  some 
rery  intereasting  facts  in  regard  to  the  pollen  of  the  Ambrosia  ^irtemiBiaefolia. 
On  the  5th  of  August,  1874,  he  placed  a  few  sprigs  of  the  ambrosia  in  fbll 
bud,  but  without  open  flow  en*,  in  a  ginss  of  water  in  his  office*  Tlie  next 
day  the  flowers  were  open,  and  on  himdiing  the  plant  for  the  pyrpose  of  pre- 
paring some  micrfjscopic  ftpecimena  from  it,  the  pollen  was  freely  scattered 
artmiid.  This  caused  in  him  severe  corj'za  of  twentydbnr  liours'  duration, 
with  occlusion  of  the  nostrils  and  serous  discharge.  On  August  13th  he 
repeated  the  experiment,  this  time  intentionally  applying  some  of  the  pollen 
to  the  nostrils.  This  produced  such  severe  symptoms  that  he  hnd  to  have 
recourse  to  a  hypodermic  iJijcction  of  mon>liia  for  their  relief.     These,  how- 

T,  ccmtinueJ  mto  his  regular  attack,  which  should  have  been  due  a  few 
later* 

[aving  proved  that  tlie  pollen  of  certain  plants  waa  capable  of  producing 
hay  asthma,  Blackley  next  turned  his  attention  to  the  determination  of  the 
amount  of  that  substance  floating  in  the  atmosphere  of  different  places  and 
at  various  periods  of  the  year.  Tlie  plan  which  he  found  best  ndapted  to  his 
purpt»se  was  to  expose  slips  of  glass  to  the  opt  n  air  for  a  given  length  of 
time,  so  as  to  allow  any  solid  matter  the  air  might  contain  to  deposit  upon 
the  glass.  On  each  of  these  slips  a  space  of  one  centimeter  square  was  made 
rticky  by  covering  it  with  a  mixture  of  water,  proof  spirit,  and  glycerin. 
These  w*ere  exposed  to  the  ntmojsphere  for  twenty-four  hours,  and  then  ]>laced 
under  the  microseofje  and  the  number  of  pollen-grains  adhering  to  the  moist- 
ened square  counted.  These  slides  were  exposed  at  the  height  of  fuur  feet  nine 
inches  above  the  ground,  "  the  average  breathing-level,*'  «nd  wxre  placed  in 
a  gnuss  meadow  four  miles  south-west  of  Manchester.  The  experiment  was 
l^egun  early  in  April,  1806,  and  continued  until  the  Isst  of  August.  Only  a 
small  (juantity  of  pollen  was  found  during  the  first  month.  On  May  30th  it 
ttpj>eared  in  much  larger  quantities,  and  continued  to  nppear  on  most  of  the 
davs  until  August  1st.  Barometric  pressure  did  not  influence  the  deposit  of 
|K»llen.  but  whenever  the  air  was  drier  the  quantity  wns  increased.  A  fall  of 
min,  esiK'cially  if  attended  with  lowering  of  temperature,  had  the  effect  of 

terially  lessening  the  number  of  grains.     Tlie  largest  quantity  of  pollen 

(  obtained  on  June  28th,  the  day  af^er  the  Iiighest  temperature  i>f  the 
ieason,  showing  that  a  large  ileposit  of  pcdlen  coincides  with,  or  folkiws,  a 
nmrkcil  rise  in  temperature.  Fully  95  per  cent,  of  the  pollen  collected  be- 
longed to  the  GnimuiaceiB,  but  this  wouhl  not  apply  to  other  localities  and 
<'ountrieii.  in  which  that  of  other  [ihints  wunhl  natundly  predominate.  These 
expt*riment«  were  €juite  successful  in  demoni^trating  that  the  rise  ami  progress 
of  the  disease  corresponded  with  the  amount  of  polhn  present  in  the  utmo- 
s|ihere.  A  third  set  of  experiments  was  made  by  attaching  the  glass  slides 
to  kites,  to  determine  the  amount  of  pollen  pre.^^ent  in  the  air  at  dificrent 
altitud<«.  These  experiments  revealed  the  fact  that  grass  pollen  was  much 
mon*  abundant  at  elevations*  of  500  to  15tX)  feet  than  near  the  surface  of  the 
gnmnth  Man?h  also  invtn^tigated  this  portion  of  the  subject,  only,  instead  of 
attaching  the  slides  to  kites,  they  were  placed  in  the  fitti*-  windows:  he  arrived 

*  Op.  ciL^  p.  14 
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at  conclusions  in  regard  to  the  pollen  of  ambrosia  similar  to  those  which 
Blaeklcy  had  rearhcd  with  refcrent't!  to  tlit  Graminatx^ai, 

Tlie  experiments  of  Blaekh  y  jtistifv  the  lieiief  that  the  cause  of  the  early 
form  of  hay  ievQT,  whieh  prevails  in  ivnglaiid,  is  to  be  found  in  tlie  pollen  of 
a  number  of  phmti^,  e.-pc^-ially  grtLSties  and  grains,  which  bloom  in  the  late 
gpring  and  early  summer,  while  those  of  ^Marsh  prove  conclusively  tliat  the 
Ambroriia  artemisiiefolia,  or  Roman  wormwood,  is  certainly  one,  and  probably 
the  chief,  cause  of  the  American  or  autumnal  variety  of  the  disease. 

Geoouaphical  DiSTKiBUTioN. — ^lioth  Varieties  of  hay  fever  prevail  in 
the  United  States,  but  t!ie  late  viiricty  is  much  more  frequent,  and  may  be 
regarded  as  peculiar  to  this  country.  The  distribution  of  the  early  form  of 
the  didease  is  much  mofvi  extensive.  It  is  quite  frequent  in  Great  Britain, 
and,  according  to  our  present  knowledge,  it  extends  over  Fnuiee,  Belgium, 
Holland,  Switzerland,  Italy,  Russia,  and  in  the  plains  of  India  (but  only 
among  foreign  residents).  Further  investigations  will  probably  show  that  it 
also  extends  over  the  other  tem|Kirate  regions  of  Europe.  As  before  stated, 
the  autumnal  form  is  c-onfincd  to  the  United  States,  where  it  prevails  much 
more  extensively  than  was  formerly  supposed.  Commencing  in  Florida, 
where  it  is  quite  rare,  it  extends  noithward  up  to  Enstjiort,  Maine.  It^s 
northern  border  is  <leiined  by  Wyman^  as  follows:  "From  the  St,  Croix, 
sriuth  of  FLiulton  in  I^Iaine,  or  about  the  line  of  liOt)  feet  elevation  above  the 
sea-level,  the  line  of  exclusion  turns  eastward,  following  approximatelv  the 
border  of  the  elevation  just  riientioncd,  excluding  the  interior  lakes  of  Maine, 
which  are  about  100)  feet  above  the  sea,  and,  descending  toward  the  south, 
strikes  the  White  Mountain  region  at  its  northern  portion.  Thence,  turning 
toward  the  St.  Lawrence  River  ami  running  along  the  height  of  land  which 
divides  the  waters  tailing  into  the  Atlantic  from  those  falling  into  the  St, 
Ltiwrence,  parallel  to  the  St.  Lawrence,  it  strikes  that  river  north  of  Lake 
Cham  plain."  Thence  ahmg  the  southern  border  of  the  Great  Lake^  to 
the  south  of  tlie  ishtnd  of  ^Irickinaw,  between  Lakes  Huron  and  Michigan. 
**  It  then  crosses  the  lake  and  runs  north  of  Lake  Winnebago  to  St.  Paul, 
Minn.,  leaving  the  Lake  Superior  copper-regions  beyond  its  influence.** 
From  this  point  tlie  line  is  uudiiterminetl,  but  there  is  evidence  to  show 
that  the  disease  occurs  in  Colorado.  The  statement  of  previous  authors, 
that  the  disetise  does  not  prevail  in  California,  is  confirmed  by  a  statement 
recently  made  to  the  writer  by  Hatch,  secretary  of  the  Board  of  Health  of 
that  State,  who  adds  that  several  parties  have  removed  there  to  avoid  the 
disease.  Southward,  the  line  runs  along  the  Mississippi  River  to  New 
Orleans,  where  the  disea.se  prevails.  The  southern  and  eastern  borders  are 
the  Gulf  of  Mexico  and  the  Atlantic  Ocean, 

Symptoms  and  Couusk. — ^No  better  description  of  an  attuck  of  the 
autumnal  form  of  hay  fever  has  ever  been  written  than  that  of  Wyman,  w^ho, 
being  himself  a  sufferer  from  the  disease,  has  had  exceptional  opportunities  for 
studying  it  in  all  its  detailB.  I  therefore  extract  the  following  from  bis  work  :* 
**All  the  c4i*cs  agree  in  the  time  of  annual  return,  alwut  the  20th  of  August, 
varying  but  a  few  days  from  this  chite  in  <lifferent  years.  By  some  individuals 
it  is  believed  to  be  renuirkably  punctual,  beiuir  hi'st  noticed  on  ]irecisely  the 
same  day  of  the  mcuitb,  and,  it  is  even  asserted,  at  the  same  hour  of  the  day. 
It  is  first  pert'eived  as  a  slight  itching  in  the  palate  ami  in  all  parts  about  tlie 
roof  of  the  mouth,  soon  fbllow^ed  by  similar  sensations,  apparently  in  the 
Eustachian  tube,  extending  from  the  throat  into  the  ears,  ami  inducing  the 
surterer  to  attemiit  relief  by  .*iwa flowing  and  liy  nibbing  bis  tongue  agaiiLst 
the  back  part  of  the  hard  palate,  and  by  presiding  and  rubbing  the  external 
orifice  of  the  ear  t4>  give  motion  to  the  parts  within.  There  is  often  a  sense 
of  tension  about  the  forehead,  especially  over  the  eyes  in  the  region  of  the 

1  Op,  ciL  p.  ea,  «  Op.  er/,.  p.  ». 
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frontal  sinuses.  In  a  day  or  two  tlie  ncj^trils  are  afieeted  ;  there  is  irritation 
of  the  lining  membrane,  sneezing,  and  a  stuffing  and  oli.'?tnu*tion  of  the  nos- 
trik.  This  obgtruction  is  peculiar ;  it  oecurs  in  j»nroxysm8  of  ^hort  durution, 
one  or  both  nostrils  becoming  suddenly  obstructed,  and  in  two  or  three  mituites 
as  suddenly  relieved;  at  other  times  the  obstnietion  is  more  prolonged.  But, 
however  complete,  it  is  in  many  individuals  almost  immediutely  relieved  by 
ctive  exercise,  rapid  walking,  leaping,  or  any  movement  indeed  which  gives 
'  warmth  to  the  extremities. 

"At  first  thei!<e  attacks  occur  only  in  the  morning  or  on  first  rising;  as  the 
advances  they  <jceur  later  in  the  day,  hut  still  in  sliort  paroxysms, 
U  this  stage  the  dii*eharge  from  the  nostrils  is  limpid  and  almost  I'ree  tVom 
nucus;  it  is  often  ver\"  copious,  especially  during  or  immediately  following 
ittacks  of  sneezing.     Holding  down  the  head  is  often  accompanied  hy  a  rapid 
opping  of  the  same  fluid  without  sneezing.     With  this  trouble  in  the  iiojj- 
rils  come  watering  of  the  eyes  and  itching  along  the  edge  of  the  lids  and  in 
the  conjuDctivic  generally,  hut  most  at  the  inner  corners.     This  irritation 
occurs  also  in  paroxysms  of  a  few  minutes'  duration.     It  is  so  intense  that  it 
is  difficult  for  the  suHerer  to  refrain  frora  rubbing  the  eyeballs  violently, 
which  scv^n  relieves  them,  notwithstanding  that  such  treatment  increases  the 
turgidity  of  the  vessels  until  the  whole  conjunctival  surface  is  of  a  nearly 
uniform  red.     The  eyelids  are  swollen,  their  edges  red  and  inflamed  ;    the 
small  glands  are  also  intlamed,  and  in  some  cases  nustules  or  styes  furm  and 
break,  leaving  an  excoriateii  surface  whii  li  heals  slowly.     The  whole  face  is 
often  red  and  swollen,  especially  in  tlie  morning.     The  semses  of  taste  and 
tiell  are  much  impaired,  in  some  cases  almost  abolished ;  and  at  times  there 
partial  deafness,  w  ith  a  sense  of  obstruction  of  the  internal  ear.     The  lin- 
ng  membrane  of  the  external  tube  is  sometimes  much  irri tilled,  even  to  the 
jxtc*nt  of  producing   a   thin   discharge,  without   evidence  of  the   irritation 
Klonding  to  the  tissue  beneath.     Swallowing  is  interfered  with,  especially 
rhcn  the  nostrils  are  so  obstructed  as  to  prevent  the  jK'rfect  motion  of  the 
iirt^  necessary  to  this  act.     The  lining  mcmhrane  of  the  mouth,  tonsils,  and 
phnnTJX  partakes  of  the  general  irritation,  and  becomes  red  ;  and  sometimes 
there  is  soreness  of  the  throat.     The  lips  become  dry,  cracked,  and  swollen. 
The  skin  is  easily  irritated  and  excoriated,  and  the  excoriations  are  nut  so 
readily  healed  as  in  health.     Many  also  sutler  from  itching  of  the  skin,  espe- 
cially of  the  scalp,  back,  and  chest,  at  timers  accompanied  by  a  slight  pafailar 
eniption.     During  some  portion  of  this  period  there  is  chilliness,  or  rather 
een^Mtiveness  to  cold;  more  or  less  pain  or  sense  of  oppression  in  the  head; 
the  appetite  diminishes;  there  is  lassitude  and  weakness,  the  skin  hot  and  dry, 
with  other  signs  of  a  febrile  movement. 

'*  Toward  the  end  of  the  second  week  to  these  symptoms  are  added  irrita- 
tion of  the  membrane  lining  the  air-tubes;  a  frequent  and  dry  cough,  coni- 
mencins  with  a  sense  of  tickling  in  the  upper  part  of  the  windpij)e,  but  little 
n-lir%fd  1>v  the  cough  or  only  after  long  coughing;  and  the  expectoratiim  of 
a  Miiall  (pmntity  of  transparent,  glairy  mucus.  The  severity  of  these  bronohiul 
frvniptuuis  depends  much  upon  the  condition  of  the  atmosphere:  if  dry  and 
ifustv,  the  cough  is  much  worse;  dampness  and  a  rainstorm  give  relief. 

"l)uring  tlic  third  week  the  afiection  of  the  lungs  gradually  increases;  the 
eough,  still  with  very  little  expectoration,  is  more  troublesome,  especially  in 
the  night,  sometimes  compelling  the  patient  to  spend  an  hour  or  two  sitting 
up,  and  not  infrequently  is  spasmodic  in  its  character,  produciug  convulsive 
retehing  or  even  vomiting. 

*'The  disea.se  may  now^  be  assumed  to  be  at  ita  height.  It  is  in  this  stage 
_jo  that  in  some  cases  asthmatic  sj^mptoma  appear,  and,  although  thev  are 
Bometirncs  severe,  are  not  long  continued.  At  the  end  of  the  third  week  the 
catarrhal  symptoms  diminish,  the  tickling  of  the  fauces  ceases,  the  eyes  and 
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noae  improve ;  but  tbe  cough  is  apt  to  continue  longer,  and  the  hearths  action 
h  emtly  accelerated  by  exercise,  and  the  i>ulse  ia  sometimes  intermitting. 
The  skin  is  dry  and  warmer  thau  natural 

"  During  the  fourth  week  in  September  these  symptoms  gradually  dimin- 
ieh,  and  by  the  end  of  Sejiteraber  or  the  first  fro^t  are  nearly  gone,  leaving 
weakness  and  a  more  or  le^^a  alterod  ^Uiia  ut"  the  mucous  membrane  of  the 
air-tubes,  the  effect  of  the  pr*>longed  irritation,  from  which  the  patient,  if 
otherwise  in  good  health  genemlly  noon  recovei-^." 

The  spring  form  of  the  di^^ea^e,  known  tn*  June  cold  in  the  United  States 
and  im  hay  fever  in  England,  diners  from  tlie  late  variety  in  tbe  time  of  its 
occurrence,  the  attack  coming  on,  as  its  name  implies,  in  the  late  spring, 
usually  between  the  IGtb  of  ^lay  and  the  loth  of  June,  sometimes  nmch 
earlier ;  one  of  my  patients  reporting  that  she  commences  to  sneeze  as  early 
as  the  middle  c»f  ApriL  The  jittacks  in  this  variety  usually  ceaHc  during  tbe 
first  or  second  week  in  July,  although  a  few  continue  on  into  Aug\i8t — a  fact 
which  induced  Beard  to  establish  a  third  or  middle  form  of  the  disease.  The 
symptoms  are  essentially  the  si\me  in  both  varieties,  but  are  much  les«  severe 
in  the  early  form,  which  In  also  of  nhorter  duration.  They  differ  as  to  cause, 
the  spring  variety  bi?iug  usually  due  to  newly-mown  hay.  It  oc^casionaUy 
happens  tliat  one  |>erson  has  both  ftirms  of  the  disease,  or  that  a  jit^rson  who 
has  liitherto  had  the  early  form  fails  to  have  it  in  tbe  spring  and  is  attacked 
in  autumn. 

Individual  Symptoms. — ^There  is  occasionally  a  stage  of  incubatiimjasting 
about  a  week,  during  which  there  is  slight  fcvcrisbneA^  and  undue  susceptibil- 
ity to  ner\'ous  impressions.  The  patient  often  experiences  a  feeling  of  hu?situde 
and  weakness ;  the  digvstiou  is  disturbed,  as  indicated  by  a  coated  tongue, 
want  of  appetite,  and  rotj^tifuition;  he  is  disposed  to  be  wakeful,  and  when  he 
does  sleep  his  rest  is  often  dt^^turbed  by  un])leaiiant  dreams. 

The  fii'st  effect  of  exp(»sure  to  the  irritant  is  itching  of  the  nose,  slight  in 
the  l>eginning,  but  iiicretising  in  severity  as  tbe  disease  arlvances,  until  it  at 
last  hfcomes  unbearable.  The  nmcous  membrane  is  red  and  swollen,  the 
Bwelling  being  otten  so  great  that  it  interferes  with  the  passage  of  air;  a 
watery  discharge  seta  in,  which,  although  slight  in  the  early  stages,  soon 
becomes  ct^pious,  and  in  severe  cases  is  so  abundant  that  it  nctually  streams 
from  the  uastrils.  Sometimes,  when  both  nostrils  are  stopped,  if  the  patient 
changes  bis  position  and  lies  on  the  side  the  up^iermost  nostril  will  become 
free.  These  symptoms  are  attended  witli  sne^^zing — not  tbe  sneezing  of  an 
ordinar}^  I'onrV.a,  hut  |>owcrfu!  sternutatory  etibrts  repeated  in  ipiick  succe»- 
sion  and  utterly  uncontrollalile.  In  ime  case  whicli  has  come  under  my 
observation  the  sneezing  invariably  brought  on  menstruation  in  advauee  uf 
the  regular  period,  and  on  some  occasions  caused  al)ortion- 

The^se  symfitoms  just  ntentionetl  often  afipear  and  disapj>ear  with  great 
rapidity,  especially  in  the  early  stages  of  the  disetise,  and  nre  usually  worse 
in  tbe  morning  on  awakening. 

Itching  of  the  eyes  begins  at  the  inner  canthus  and  generally  extends  over 
the  greater  portion  of  the  conjunctiva,  slight  at  first,  but  becoming  more 
troublesome  lu  the  disease  progresses.  There  is  also  redness  of  the  conjunc- 
tiva, sometimes  of  the  lids  ahaie,  at  oti^ers  extending  over  the  whole  mucous 
membrane,  and  giving  to  the  qvqs  a  bright-red  appearance.  The  lids  in 
severe  cases  are  not  infrequently  crdematons,  laebrymation  is  greatly  increased, 
and  the  tears,  trickling  down  the  face,  are  liable  to  causti  excoriiition  of  the 
skin.  Pustules  and  styes  otten  form  on  the  lids.  There  is  more  or  less  pho- 
tophobia, according  to  the  severity  of  the  attack. 

Owing  to  the  occlusion  of  the  nostrils  the  patient  is  often  compelled  to 
breathe  through  the  mouth,  thus  ciiusing  an  uncomfortable  drying  of  the 
mucous  membrane.     There  is  a  peculiar  itclimg  of  the  bard  palate,  which 
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the  patient  attempts  to  relieve  by  rubbing  the  roof  of  the  mouth  with  the 
point  of  the  tongue.  This  itchinjr  i^enHation  extends  over  the  pharynx,  pos- 
terior nares,  and  upward  through  the  Euj^tiiclutin  tubes  to  the  eara,  caufc^iug  a 
disagreeable  irritation,  which  the  patient  tries  to  alleviate  by  thrusting  ihe 
tip  of  the  finger  into  the  external  meatus.  The  mucous  membrane  of  tiie 
pharynx  is  red  and  swollen.  The  drvoesi  observed  early  in  the  uttack  gives 
pkee  liit^r  to  iiicrensed  secretion,  which  is  sometimes  tjuite  abuiidimt.  On 
the  anterior  surface  of  the  velum  of  one  of  my  feniale  patients  I  observed  a 
hard  papule  about  the  size  of  a  lentil,  which  she  assured  me  was  always  coin- 
cident with  the  attack,  and  never  appeared  at  any  other  time. 

In  addition  to  headache,  which  iy  (|uite  common,  patients  frequently  com- 
plain of  a  heaviness  and  fulness**,  alR>  of  a  peculiar  sensation  as  though  the 
head  w^ere  confttrict^'d  by  a  band.  This  latter  symptom  I  have  found  present 
in  about  one-half  of  the  cases  investigate*!. 

Itching  of  the  skin  is  quite  common,  especially  of  the  face,  betw*cen  the 
shualder-blades,  and  over  tlie  sternum,  and  is  frequently  accornpajiied  by  a 
slight  vesicular  eruption  and  occasionally  by  urtiearia. 

The  whole  respiratory  tract  is  in  a  state  of  ctitarrb,  but  there  b  very  rarely 
any  cough  during  the  first  week.  This  usually  commences  in  the  second 
week,  and  at  tlmt  time  is  short  and  dr}%  and  becomes  every  day  more  frequent 
until  the  third  w'eek,  when  it  changes  its  type  and  becomes  paroxysmal. 
During  the  first  three  weeks  there  is  little  or  no  expectoration,  and  what  there 
is  consists  of  small  transparent  glutinoufc?  masses.  About  the  fourth  week  the 
irritation  reaches  the  finer  bronchi,  and  in  many  cases  there  is  more  or  less 
asthma,  which,  like  ordinary  bronchial  asthma,  usuully  comes  on  at  night. 
The  asthma  is  sometimes  quite  severe  and  long-continued.  Wyniun  slates 
that  very  few  escape  cough.  This  docs  not  accord  with  the  writer's  expe- 
rience, as  in  ^b  of  his  cases  15  had  no  cough. 

Hay-fever  patients  suflcr  greatly  from  mental  depression,  complain  of  Inssi- 
tude,  and  their  capacity  for  iutellectyal  labor  is  diminished.  Tliey  are  often 
troubled  with  insomnia,  and  when  such  patients  do  sleep  it  is  in  a  fitful  way, 
and  their  rest  is  often  broken  by  unpleasant  dreams. 

Nomenclature  and  ClassVfication. — The  various  terms  used  to  des- 
ignate this  disease  are  all  misnomers,  and  up  to  the  present  time  none 
bus  been  devised  which  conveys  any  idea  ot  tlie  true  character  of  the 
disease.  Hay  fever  is  incorrect,  because  hny  is  only  a  cause  in  a  lim- 
ited number  of  cases,  and  fever  is  by  no  memis  a  prominent  symptom. 
Hay  asthma  should  be  discarded,  for  asthma  is  far  from  being  a  constant 
accompaniment  of  the  afiection.  Autumnal  catiirrh  or  early  siiring  catarrh 
only  serves  to  designate  the  time  at  which  the  two  fomis  usually  appc^ar,  but 
conveys  no  idea  of  the  di.sea8e  in  its  entirety ;  while  the  term  pollen  catarrh 
or  pollen  fever  is  objectionable  on  the  ground  that,  although  the  dis*'iise  is 
most  frecjuently  produced  by  that  agent,  there  are  causes  other  than  j>ollcn 
which  may  excite  it. 

Hay  fever  is  variously  classified  by  different  authors,  some,  like  Thorow- 
goJ>d  and  Beard,  regarding  it  as  a  neurosis,  while  others  (Bostock,  Phoebus, 
and  Wyman)  appear  to  regard  catarrh  as  its  distinguishing  feature.  Zuelzer 
has  recently  classed  it  among  the  acute  infectious  diseases,  but  assigns  no 
reason  for  placing  it  in  that  group. 

Diagnosis. — To  any  one  at  all  familiar  with  the  symptoms  of  the  disease 
the  diagnosis  of  hay  fever  is  quite  easy.  Its  distinctive  features  are:  It 
appears  at  the  same  time  everv  year  (the  early  form  about  the  1st  of  Jnoe 
anfl  the  later  about  the  20th  of  August)  ;  the  severitv  of  the  local  symjitoms 
which  usher  in  the  disease— sneezing,  s^toppage  of  the  nostrils,  the  inflamed 
condition  of  the  eyes,  and  above  all  the  itching  c>f  the  nose,  eyrs,  skin,  and 
mucous  membrane  of  the  root  of  the  mouth,     A  detailed  diBerejitial  diagnosis 
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is  not  as  important  now  aa  it  was  formerly,  when,  as  m  the  days  of  one  of  its 
early  describers,  Phoebus,  **  Man  sab  sie  nicht,  wo  aie  war,  und  sie  eah,  wo  sie 
nicht  war." 

Prognosis. — The  number  of  elderly  i)(jn3on8  with  hay  fever,  many  of 
whom  have  passed  the  allotted  threescore  years  and  ten,  and  the  fact  that  no 
one  has  ever  been  known  to  die  fruni  the  disease,  aftbrda  conclusive  evidence 
that  it  doee  not  shortt^u  life.  On  the  other  hand,  when  once  affected^  except  1 
ill  those  cases  relieved  by  operative  proeedure,  the  patient  remains  subject  to 
it  during  the  remainder  of  liis  life.  A  few  isolated  cases  are  said  to  Imve 
recovered,  but  such  a  result  is  extremely  nire.  It  m  thought  by  some  that  a 
prolonged  residence  in  the  South  may  mitigate  the  diseiiae,  and  eventually 
cure  it,  but  this  iussertiou  lacks  coulirmation.  It  does  not,  like  bronchial  i 
asthma,  lead  to  secondary  afleetions,  the  interval  between  tlie  attacks  giving 
the  or  gnus  time  to  recuperate,  nor  does  it  predispose  to  other  diseases. 

Treatmext. — Aside  from  its  surgical  treatment,  to  which  1  shall  refer 
farther  on,  the  only  eHectual  remedy  ibr  hay  fever  consists  in  removal  to  a 
region  which  is  exempt  from  the  disease.  By  going  to  such  a  locality  l)efore 
the  attack  occurs,  and  remaining  there  throughout  the  critical  period,  com- 
plete iminunity  from  the  disease  may  be  secured.  The  tiii»e  of  departure  and 
return  must  be  deleriniried  by  the  previous  experience  of  the  invalid  iu  regard 
to  the  date  upon  wlucli  his  former  attacks  have  commenced.  As  the  diseafis 
seldom  comes  on  exactly  on  the  same  day  every  year,  but  often  varies  three 
or  four  days,  he  should  be  in  his  j>lace  of  refuge  at  least  a  week  before  the 
usual  time  for  the  att^ick,  and  should  remain  until  he  can  return  with  perfect 
gaiety.  This  is  usually  about  the  middle  of  July  in  the  early  variety,  and 
after  the  first  frost  severe  enough  to  kill  vegetation  in  the  autumnal  form. 

In  the  milder  torm  which  occurs  in  the  spring  the  seashore  aflords  consid* 
erable  rehef,  except  when  the  wind  is  from  the  land.  It  is  therefore  uncer- 
tain, and  is  only  indicated  when  the  cireumstances  of  the  patient  prevent  his 
visiting  one  of  the  exempt  localities.  On  the  eastern  coast  of  the  United 
States  there  arc  several  places  of  this  character,  such  as  the  Isles  of  Shoala,  i 
a  group  of  rocky  islands  with  little  or  no  vegetation  off  the  coi\st  of  New 
Hampshire,  the  climate  of  which  is  Vi.u-y  like  that  of  the  ocean  j  and  Fire 
Ishind,  near  New  York.  Similar  to  the  ahove,  but  much  more  expoeed  to 
land  iniluences,  are  Mount  Dejiert  and  Nantucket 

The  ocean  itself  affords  complete  exemption,  and  a  sea-voyage  is  the  surest 
menus  of  avoiding  the  disease.  It  is  true  that  persons  have  been  known  to 
be  atlected  with  hay  fever  even  in  mid-ocean,  but  in  such  cases  it  is  more  than 
probable  that  the  cause  of  the  attack  could  have  been  traced  to  the  cargo. 
A  case  of  this  ehiiracter  came  under  the  writer's  observation  during  a  voyage 
from  New  York  to  Charleston  flu  ring  the  month  of  Se]>teml>er,  and  was 
evidently  caused  by  hay,  a  number  of  bales  of  which  were  stowed  on  the 
forward  deck  of  the  vessel.  It  makes  comparatively  little  ditlerence  what 
jmrticular  voyage  is  undertaken,  jK'ovided  the  vessel's  courae  docs  not  bring 
her  too  near  land  ;  but  for  mosit  hay-lever  patients  a  trip  to  Europe  is  to  he 
preferred,  especially  for  those  sufiering  with  the  autumnal  form,  as  by  going 
to  that  country,  where  this  variety  does  not  exist,  they  avoid  the  necessity  of 
remaining  nearly  two  montlis  on  the  water.  A  voyage  to  California  is  almost 
as  g(Joii,  and  for  the  same  reasons. 

Whether  this  applies  to  the  so-eallcd  June  or  rose  cold,  whieh  is  quite  com* 
mon  in  Great  Britain  and  prevails  to  some  extent  on  the  Continent,  has  not 
as  yet  been  definitely  determined,  but  it  is  more  than  jirobable.  Whether 
patients  who  have  contracted  the  disease  in  Europe  would  escape  in  A  me  r  lea 
18  exceedingly  doubtful  Two  of  the  cases  reported  to  the  writer,  who  were 
finst  attacked  (with  the  early  form)  in  Europe^ — the  one  in  Switzerland  and 


the  other  at  Florence — contiuued  to  have  the  disease  after  their  return  to 
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this  country ;  while,  on  the  other  hand,  an  English  lady  who  was  subject  to 
the  disease  at  home  escaped  entirely  durinu:  her  residence  of  three  years  in 
the  Southern  States.  Of  the  exempt  regioius  in  the  United  States,  the  one 
moe^t  frequently  resorted  to,  and  whicli  at  the  same  time  affords  the  bure^t 
relief,  is  that  of  the  Whit^  Munntaiiif*  of  New  Hampshire — not  the  wliole  of 
it^  but  a  certain  portion,  whieli  is  boynded  on  the  wej?t  by  a  line  drawn  from 
Littleton  to  Lancaster  (but  not  including  the  former  place,  which  ie  only 
pajtially  exempt),  on  the  north  by  Canada,  on  the  south  by  Franconui,  Craw- 
ford HoU9e»  and  Jack^son,  while  lo  the  ea^t  it  extends  as  far  as  llL-thel  in 
Maine.  Of  the  various  places  eoutaint-d  witliin  this  territory^  licthlehem  and 
Jefferson,  Whitefield»  White  Mountain  House,  Fsilnan't?,  Twin  Mountain  Houte, 
Crawford  House,  Glen,  Gorham,  and  Jlount  Washington,  nuiy  Iw  regarded 
OS  entirely  exempt;  Franconia  Koteh  almost  cqnally  «o ;  while  Dallon,  Lan- 
caster, and  Bethel  must  be  ranked  as  uncertain.  Another  exempt  region 
extends  to  the  north  and  east  of  the  tuie  just  di^cribed,  and  comprises  the 
lake  region  of  Maine.  Pctoj^key  in  Northern  Jlichigan,  at  the  liead  of  Little 
Traverse  Bay,  is  said  to  atibrd  alnniet  entire  relief,  and  is  resorted  to  by  a 
large  number  of  patients  from  the  Western  and  Stnuh-wt^tern  States.  There 
are  also  sevend  places  in  Vermont  wldch  oiler  more  or  le«s  inminnity,  such 
as  Mounts  ^lansfleld  and  Stow,  both  of  which,  however,  are  inferior  to  tlH>e 
first  mentioned.  Canada,  with  the  excci»tion  of  a  few  ciises  reported  at 
Toronto,  St.  Catherine's,  and  at  a  lew  pbuvs  near  its  southern  border,  appeara 
to  be  exempt.  The  same  may  be  suifi  v»f  the  Adirondack  Mountains  and 
PottCTSville  on  Schroon  Lake  and  Mar«|nette.  The  Cat^kill  Mountains  and 
several  places  high  up  on  the  Alleghonics,  such  as  Cresson,  Pa.,  Oakhind  and 
Deer  Park  in  ]Maryhind,  atibrd  relief  m  many  cases,  Cohjrado  u  said  to  he 
exempt,  but  several  patients  who  have  ^^one  there  faikd  to  obtain  relief, 
Cftlifomia  is  free  from  the  di^^eajje,  and  many  hay-fever  patientit  have  escaped 
their  attiicks  by  removal  to  that  State.  I  know  of  no  jjlace  in  the  Southern 
Btateti  which  atfbrds  relief  except  Florida,  where  the  diseage  m  rare ;  several 
caees  have  been  entirely  relieved  during  their  residence  there.  In  others, 
however,  the  experiment  was  unsuccci^ful/ 

The  relief  obtained  by  rei*orting  to  an  exempt  locality  aiVer  the  attack  has 
begun  18  ver\'  prompt,  all  svmptonis  of  the  disease  dbappearing  within  n  fi^w 
days  after  the  arrival  of  the*patient.  While  residing  at  Bethlehem,  N,  H,, 
1  w^aii  called  one  evening  to  see  a  German  who  had  ju^^t  arrived  on  the  train 
from  Fall  River.  His  condition  wai*  mo^t  pitiable:  his  eyes  were  fiery  red, 
the  nose  and  fac^  were  terribly  t^wollen,  wliile  tlie  water  streann  d  from  both 
eyc!?  and  nose.  The  :  iftlima  was  at  it^  hciglit,  and  his  BtniggltH  for  breath 
were  tearful  in  the  extreme.  A  quarter  of  a  gniin  of  morj>hia  wuh  injected 
into  the  arm,  and  atler  providing  other  means  for  \m  comt'ort  I  M\  luni  for 
the  night.  The  next  n  orning,  while  prepttring  to  pay  him  an  early  visit,  the 
patient  himself  appeared  at  my  office,  bright  and  elieeifnl,  and  m  much 
changed  that  I  at  tiret  failed  to  recognize  him.  A  single  night  had  served  to 
di^ipate  all  tracei*  of  his  hay  fever. 

Unfortunately,  a  journey  to  the  mountains,  and  a  residence  there  of  six  or 
eight  weeks,  are  not  within  the  reach  of  every  one  afflicted  with  the  disease; 
and  for  these  unfortunates  something  must  be  done  to  relieve^  or  at  least 
mitii^te,  their  sufierings.  If  unable  to  visit  any  of  the  exempt  localities,  a 
fuflerer  may  secure  a  certain  degree  of  comfort  by  exposing  hmiself  as  little 
aa  po^iblo  to  the  exciting  cnuses?  of  hay  fever.  As  it  is  well  known  that  heat 
ana  dual  aggravate  the  symptoms,  the  windows  of  the  ajiartment  occupied 

>  Two  pattent«  in  \\\^\t  replies  to  t tie  writer's  circular  clnimed  to  have  t>een  entirely 
exciiipl— the  out*  (earlv  forui)  at  Beaufort,  and  ilie  other  (autumnal)  at  Mount  Airy, 
llal>er%hiiiii  cuuntv,  (jti.  Wviuiin  mentions  four  eaKcs  that  were  relie?tfd  at  or  near 
Be^tfuft. 
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by  the  patient  should  be  so  arranged  as  to  exclude  the  sunlight  and  every 
pret'ttutjon  taken  to  avoid  the  presence  of  du8t.  He  should  eat  good^  nutri- 
tious food,  avoiding  the  use  of  all  fltimulants,  except  perhaps  a  little  light 
wine  at  dipner.  Anything  which  itiduces  dy.^iJepsia  must  be  carefully  guarded 
aguiij^^tp  and  mre  taken  to  keep  the  bowels  regular. 

Blitckley*  adviae^  as  a  surer  method  of  exfhidiog  the  irritant  (ijollen)  the 
banging  oi*  a  curtain  of  thin  caliro  before  the  door  and  fitting  into  the  lower 
portion  of  one  of  the  windows  a  screen  o^uie  of  two  layers  of  thin  black 
muslin  enclosed  in  a  square  frame.  Wlitn  in  u^e  both  curtain  and  screen 
should  be  moistened  with  a  solution  of  ciirbolie  acid,  ten  grains  of  tiie  acid 
to  one  pint  of  water.  For  those  who  arc  compel  led  to  go  out  he  has  devised 
a  very  ingenious  respirator.  Having  taken  an  exact  cast  of  the  nnsjd  pas- 
sages fi*om  the  margins  of  t lie  aJie  and  septum  to  the  inibrior  turbinated  bjuet*, 
he  constructed  with  the  aid  of  these,  by  means  of  the  galvano-plastic  process, 
cases  of  silver  fitting  exactly  all  the  folds  and  depressions  i)f  the  cavity. 
iSeveral  layers  of  platinum  wire,  0.001''  to  0.007",  were  arranged  in  the  cases. 
The  sieve  tlius  formed  was  moistened  before  using  witli  a  ^  per  cent,  solu- 
tion of  carbolic  acid.  To  prevent  the  pollen  from  coming  in  contact  with 
the  eyes,  they  were  protected  with  spectacles  provided  with  accurately*titting 
gauze  guards.  The  result  of  wearing  this  apparatus  was  au  almost  perfect 
freedom  from  unpleasant  symptoms. 

In  the  absence  of  jtny  specific,  the  medicinal  treatment  of  hay  fever  is 
necessarily  confined  to  palliative  meaisures.  Debility  being  one  of  the  prom- 
inent symptoras,  tonics  are  indicated,  and  in  this  way  ipiinine,  at  times  rcgardetl 
almost  as  a  specific,  may  be  of  use.  It  should  be  given  m  doses  of  one  or  two 
grains  three  times  a  day  before  and  during  the  attack.  Thus  administered. 
It  is  undoubtedly  of  great  utility  in  many  ciLses.  Arsenic,  whether  in  the 
form  of  Fowler's  solution  or  the  iodide  of  arsenic,  as  suggested  by  Blackley^ 
may  also  he.  used  with  advantage.  tTalvunism,  which  wiis  used  suecc»ssfully 
bv  Hutchinson  of  Rhode  Island,  is  etrougly  recommended  by  the  late  Benrd. 
He  advise*!  that  the  negative  pole  be  placed  at  the  epigastrium  **  and  the 
positive  applietl  a  moment  over  the  forehead  and  on  top  of  the  moistened 
head,  then  over  the  front  and  back  of  the  neck,  and  down  the  upper  and 
middle  of  the  spine."  The  current  used  should  be  mild  and  the  sittings 
short.  The  writer  has  had  no  personal  experiefice  with  this  method  of  treat* 
ment,  nor  has  it  been  generally  adopted. 

Tiie  injection  into  the  nostrils  of  a  saturated  solution  of  quinine  by  Helm- 
hohz,  although  apparently  useful  in  his  case,  has  not  met  with  like  success  in 
the  hands  of  others. 

The  troublesome  itching  and  burning  of  the  eyes  and  face  are  most  readily 
relievi*d  by  bathing  the  paits  at  iirst  in  tepid  and  then  in  cold  water,  repeated 
eeveral  times  a  day,  and  with  mild  astringent  collyria,  such  as  a  strong  infu- 
Bion  of  tea  or  of  one  or  two  grains  of  sul[)hate  of  zinc  to  an  ounci'  oif  rose- 
water.  If  the  lids  be  much  inflamed  and  the  skin  excoriated,  the  following 
ointment  may  be  applied  : 

]^  Bismuth.  subnit38s; 

Ungt.  simpl.  Jj. 
M.  Ft.  ungt. 

The  pharyngeiil  svmptoms  are  best  controlled  by  chlorate  of  potassium  as  a 
gargle,  or,  better  still,  in  the  form  of  t!ie  compressed  tablets  now  prepared  by 
many  of  our  dniggists.  The  treatment  of  the  asthmatic  symptoms  differs  in 
no  way  from  that  which  we  have  recommended  for  the  paroxysms  of  Bron- 
chial Asthma,  the  details  of  which  were  fnlly  described  in  the  preceding 
article. 

In  1880,  Harrison  Allen  of  Philadelphia  published  an  article'  directing 

*  Op.  ciL,  p.  267.  ^Am.  Jowiial  of  Med.  Sciences,  Jimuary,  1880,  Pfiiladelphia* 


TEE  A  TMENT, 


225 


the  atteDtioD  of  the  profession  to  the  fact  that  many  cases  of  chronic  nasal 
f«tarrh  which  had  resisted  the  ordinary  methods  of  treatment  could  be  readily 
cured  by  restoring  the  permeability  of  the  nasal  passages. 

In  April,  1882,  Willijim  H.  Jialy  of  Pittsburgh,  Fa.,  in  a  paper*  read 
before  the  American  Larvugological  Association,  gave  the  histories  of  three 
caaee  of  hay  fever  which  he  liad  succeeded  in  curing  by  means  of  operative 
procedure.  In  each  of  these  crises  the  tissue  over  the  interior  and  middle 
turbinated  bones  was  hy]}ertrophied,  wnd  in  one  ca;3e  it  was  so  extremely  pen- 
sitive  that  the  slightest  touch  with  the  nrobe  was  sufficient  to  excite  a  violent 
puroxysm  of  sneezing.  In  these  the  diseased  tissue  was  removed  with  the 
gulvano-ciiutery  or  by  the  application  of  glacial  acetic  acid. 

The  following  year  (1883)  a  much  more  elaborate  article*  on  the  same  sub- 
ject was  published  by  John  O.  Roe  of  Rochester,  N.  Y.  After  descrihing 
the  highly  vascuJar  and  etomewhat  erectile  tissue  covering  the  inferior  tur- 
binated bones  and  lower  portion  of  the  septum,  the  turbinated  corpora  caver- 
nosa of  Bigelow,  he  calls  attention  to  its  great  susceptibility  to  the  at^ion  of 
irritants,  whether  applied  locally  or  to  some  remote  portion  of  the  body, 
citing  as  ao  example  of  the  latter  the  swelling,  and  sometimes  almost  com- 
plete closure,  of  the  nostrils  supervening  after  exposure  of  the  body  to  the 
action  of  a  current  of  cold  air.  In  this  situation  the  tissue  is  liable  to  become 
hypertrophied,  and  in  that  state  its  susceptibility  is  greatly  increased.  If, 
when  in  this  condition,  it  is  exposed  to  the  action  of  jiollen,  dust,  or  anv  other 
trritant,  the  substance  produces  a  local  irritation  which  is  reflected  through 
the  eympatlietic  nerves  to  other  parts  of  the  resjuratory  tract ;  and  it  is  to 
this  reflected  irritation  that  Roe  attributes  most  of  the  phenomena  of  Imv 
fever.  He  regards  it  as  analogous  to  certain  forms  of  hiryngeal  catarrh 
which,  according  to  the  recent  testimonv  of  many  distinguished  laryngolo- 
^ftsts,  are  clearly  traceable  to  disease  of  the  nasal  cavity.  Applying  this 
theory  to  the  treatment  of  hay  fever,  he  removed  the  hypertrophitd  tissue  in 
fiye  cases,  and  in  every  instance  succeeded  in  preventing  a  recurrence  of  all 
symptoms  of  the  disease-  His  opemtion  consists  in  the  removal  of  the  dis- 
eiised  tissue  by  means  of  Jarvis*9  wire  ^craseur  and  the  galvano-eauterv, 
caustics  having  proved  less  effective.  The  wire  snare  is  best  adapted  firir  the 
removal  of  the  tissue  over  the  posterior  portion  of  the  turbinated  bone,  where, 
owing  to  jts  being  peduncuhitcd,  it  is  readily  caught  in  the  wire  loop.  Over 
the  anterior  portion  of  the  turbinated  bone,  as  well  as  over  the  septum,  the 
growth  is  more  sessile,  and  is  best  destroyed  by  means  of  the  galvuno-cauter>'. 
To  avoid  inflammatory  reaction  and  t-o  guard  against  other  unpletuiKnt  symp- 
toms it  is  advisable  to  remove  only  a  small  portion  of  the  growth  at  a  time. 
After  each  operation  the  part  should  be  sprayed  with  warmed  vaseline  to 
allay  the  irritation  occasioned  by  the  burning,  and  this  should  be  continu^^tl 
until  the  surface  is  sufllciently  healed  over  to  admit  of  a  repetition  of  the 
opemtion.  The  cauterization  should  be  repeated  until  every  trace  of  the 
diseased  tiissue  is  removed. 

Prior  to  the  publication  of  Roe's  article  Han-ison  Allen  had  ofierated  siic- 
i^essfully  on  two  cases,  the  histories  of  which  he  has  not  tis  yet  published,  but 
lias  kindly  eommimicated  by  letter  to  the  writer,  together  with  a  description 
of  his  method  of  operating.  This  latter  differs  but  little  from  that  of  Roe, 
except  as  regards  the  time  at  wliich  the  operation  should  be  performed,  Roe 
m^ntaining  that  the  operation  should  never  be  performed  when  the  psitient 
is  suflTering  from  an  attack  of  hay  fever,  while  Allen  considers  this  immaterial, 
ajid  docs  not  hesitate  to  operate  even  when  the  symptoms  are  at  their  height. 
If  symptoms  of  hay  fever  recur  after  the  oi^eration,  the  nares  should  be  care- 
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fully  examined,  and  if,  as  is  usual  in  such  cases,  any  remnants  of  hypertro- 
phied  tissue  be  discovered,  these  should  be  at  once  removed.  The  operation 
IS  not  regarded  as  a  very  painful  one,  and  a  patient  of  Allen's  upon  whom 
he  had  operated  during  an  attack  assures  me  that  he  left  the  doctor's  office 
feeling  much  better  than  when  he  entered  it.  This  is  mentioned  because 
hay-fever  patients  are  excessively  nervous,  and  timidity  on  their  part  has 
hitherto  prevented  many  of  them  from  availing  themselves  of  this  form  of 
treatment. 

It  will  be  seen  that,  thus  far,  the  operation  has  been  performed  in  but  ten 
cases,  but  the  results  have  been  so  unifonuly  successftil  as  to  justify  the  belief 
that  it  is  capable  of  relieving  many  cases  of  this  hitherto  intractable  disease. 
Whether  this  hypertrophied  condition  is  present  in  every  case,  as  claimed  by 
many,  or  in  even  the  majority  of  cases  of  hay  fever,  has  not  as  yet  been  deter- 
mined ;  and  until  further  observation  shall  have  decided  this  question  it  will 
be  impossible  to  form  an  opinion  in  regard  to  the  general  appUcation  of  this 
method  of  treatment. 


DILATATION  OF  THE  BRONCHIAL  TUBES, 
CIRCUMSCRIBED  AND  DIFFUSED. 

By  SAMUEL  C.  CHEW,  M.D. 


Definition. — Enlar^ment  of  the  calibre  of  a  bronchial  tube  or  tubes, 
whether  confined  to  a  limited  portion  of  one  tube,  or  reaching  throughout  a 
great  part  of  its  extent,  or  involving  several  or  many  tubes. 

Synonym. — Bronchiectasis,  from  /9/o<J/7o?,  a  bronchial  tube,  and  exTa<rt<;,  an 
expansion. 

History. — The  change  in  the  physical  condition  and  size  of  a  bronchial 
tube,  designated  as  bronchial  dilatation,  never  occurs  as  a  primary  affection, 
but  is  alwavs  the  result  of  some  preceding  disease,  especially  of  chronic  bron- 
chitis or  fibroid  phthisis.  The  fiill  consideration  of  its  pathological  origin 
belongs,  therefore,  to  the  natural  history  of  those  causative  affections. 

Later  writers  have  in  general  followed  Laennec's  description  of  the  differ- 
ent varieties  of  bronchial  dilatation ;  which,  indeed,  can  hardly  be  improved 
upon,  for  such  was  the  accuracy  of  that  great  clinician  and  pathologist  as  an 
observer  that  nothing  was  likely  to  escape  him  as  regards  physical  conditions, 
though  he  may  sometimes  have  been  in  error  as  to  the  theoretical  explana- 
tion of  what  he  saw.  Previously  to  Laennec's  observations  dilatation  of  the 
bronchial  tubes  was,  as  he  remarked  himself,  almost  entirely  overlooked  both 
by  pathologists  and  practitioners.  The  reason  of  this  is  evident  from  the 
considerations  that  a  smaller  tube  when  dilated  would,  except  to  the  most 
careful  examination,  closely  resemble  a  larger  tube  of  normal  size,  and  that 
a  large  dilatation  might  he  mistaken  by  the  ear  at  the  bedside  and  by  the 
eye  at  the  necropsy  for  a  pulmonary  vomica. 

Two  principal  forms  of  bronchial  dilatation  are  met  with.  In  the  first,  or 
diffused  bronchial  dilatation,  known  also  as  the  cylindrical  form,  the  tube  is 
uniformly  enlarged  in  calibre,  so  that,  whereas  in  the  normal  state  it  would 
have  admitted  only  a  fine  probe,  in  its  enlarged  condition  it  may  be  of  the 
size  of  a  goosequill.  In  this  state  it  may  be  readily  mistaken,  when  seen  by 
itself,  for  a  larger  tube ;  but  the  alteration  is  conspicuous  when  the  tube  is 
seen  to  be  larger  than  the  branch  from  which  it  is  given  off*.  In  the  second 
or  circumscribed  form,  which  is  also  termed  sacculated  dilatation,  a  pouch- 
like or  fiisiform  distension  occurs  in  the  continuity  of  a  tube.  In  a  third 
form,  which  is  far  less  common,  several  successive  enlargements  are  met  with 
in  the  course  of  one  tube,  which  thus  presents  a  beaded  appearance.  It 
happens  at  times  that  all  of  these  different  varieties  of  dilatation  may  be 
encountered  in  the  bronchial  tubes  of  the  same  lung.  The  second,  or  saccu- 
lated, form  is  the  most  common,  especially  in  young  persons. 

Etiology. — In  both  of  the  more  common  forms  of  bronchial  dilatation 
the  previous  existence  of  bronchitis  is  to  be  regarded  as  the  chief  causative 
agency,  though  other  conditions  may  serve  to  increase  the  dilatation  when  it 
has  once  been  established.     Laennec's  observations  led  him  to  connect  the 
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occurrence  of  bronchitis  with  the  production  of  dilatation  of  the  bronchial 
tubes,  thougli  his  explanation  of  the  mechanism  of  this  production  was  erro- 
neous, inasmuch  as  he  considered  the  accumulation  of  secretion  in  the  affected 
tubes,  and  the  forcible  inspiratory  efforts  made  in  coughing  to  dislodge  this 
accumulation,  to  be  the  direct  causes  of  the  enlargement.  The  part  played 
by  bronchitis  in  producing  dilatation  is,  however,  less  immediate  and  mechan- 
ical than  Laennec  held  it  to  be.  It  may,  in  a  general  way,  be  considered  the 
direct  cause  of  the  cylindrical  and  the  indirect  cause  of  the  saccular  form  of 
dilatation. 

The  long  continuance  of  chronic  bronchitis  gives  rise  to  weakness  and 
atony  of  the  bronchial  walls,  so  that  they  yield  to  the  pressure  brought  to 
bear  upon  them  in  the  violent  or  protracted  and  repeated  respiratory  efforts 
that  are  made  in  coughing.  In  such  cases  the  tubes  which  are  themselves 
affected  by  the  inflammatory  process  may  yield  throughout  a  greater  or  less 
extent  of  their  continuity,  and  thus  the  cylindrical  form  of  dilatation  may  be 
established.  The  same  mechanism  may  be  supposed  to  give  rise  to  the  beaded 
variety  of  the  disease  if  the  inflammatory  action  should  be  greater  at  several 
points  along  the  course  of  a  tube,  with  intervals  of  tissue  in  a  healthier  or 
less  atonic  state. 

In  the  saccular  form,  on  the  other  hand,  the  dilatation  does  not  occur  in 
the  portion  of  the  tube  which  is  chiefly  affected  with  the  inflammatory  pro- 
cess, but  is  the  consequence  of  a  local  capillary  bronchitis  involving  the  ulti- 
mate ramifications  of  the  affected  tube  and  occasioning  collapse  of  a  portion 
of  the  lung.  This  collapse  operates  in  two  ways  in  causing  a  pouch-like 
dilatation  of  an  adjacent  oronclms — partly  through  the  atmospheric  pressure 
within  the  affected  tube,  tending  to  fill  the  space  created  by  the  collapsed 
portion,  and  partly  by  the  traction  of  this  collapsed  lung-tissue  outside  of 
the  tube. 

In  addition  to  the  part  played  by  bronchitis  and  atelectasis  of  the  lung  in 
occasioning  bronchial  dilatation,  another  important  factor  in  its  production  is 
to  be  found  in  the  condition  described  by  Corrigan  in  1838  as  cirrhosis  of  the 
lung,  and  since  recognized  as  interstitial  pneumonia  or  fibroid  phthisis.  In 
this  affection  there  is  formed  around  the  blood-vessels  and  terminal  bronchi, 
as  well  as  around  the  air-vesicles,  a  hyperplasia  of  the  connective  tissue, 
which,  as  is  the  case  with  connective-tissue  formations  in  other  situations, 
ultimately  contracts,  obliterating  the  air-cells,  smaller  bronchi,  and  blood- 
vessels, and  thus  converts  the  lung-tissue  into  a  tough,  fibrous  mass.  By  the 
contraction  thus  produced  the  bronchial  tubes  of  a  larger  size,  which  have 
been  previously  weakened  by  bronchitis  and  have  lost  their  elasticity,  are 
subjected  to  traction  on  all  sides,  and  thus  become  dilated.  Dilatations  of  all 
forms  may  thus  be  produced,  cylindrical,  sacculated,  or  beaded,  according  to 
the  amount  of  lung  involved  in  the  contracting  process  and  to  the  degree  and 
situation  of  the  bronchitis  which  favors  the  dilating  action. 

The  determining  causes,  then,  of  bronchial  dilatation  are — Ist,  chronic 
bronchitis;  2d,  atelectasis;  and,  3d,  fibroid  phthisis  or  cirrhosis  of  the 
lung. 

Symptomatology. — The  general  symptoms  of  bronchial  dilatation,  as  well 
as  the  course  and  duration  of  the  affection,  are  such  as  belong  to  the  pulmo- 
nary diseases  favoring  its  production,  especially  chronic  bronchitis  and  fibroid 
phthisis.  The  cough  and  dyspnoea  of  these  diseases  are  aggravated  by  bron- 
chial dilatation ;  but  these  symptoms,  together  with  the  impairment  of  nutri- 
tion, are  due  rather  to  the  underlying  affections  than  to  the  mere  fact  of  dila- 
tation. Increased  and  fetid  expectoration,  which  often  occurs  in  bronchial 
dilatation  from  retained  and  altered  secretion,  is  by  no  means  characteristic 
of  this  condition,  since  it  may  occur  where  no  sign  of  dilatation  exists. 

There  is  generally  some  degree  of  dulness  on  percussion  over  a  dilated 
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broiiehml  tube,  due  to  fciu  eondeiisiitioii  of  the  luug-tissue  surroundiug  it,  and 
viiryiu^  in  extent  and  de/ree  with  the  amount  of  that  cooden^ntion,  imd  also 
with  the  amount  of  secreti(jM  rt-tuined  within  the  tube.  Sumetiiiies,  however, 
increiised  resonance  of  a  tympanitic  character  i.s  observed »  especially  if  tlie 
dilatation  be  of  the  i^accular  form  and  near  the  surface  of  the  lung.  Sueh 
diilerences  in  the  pereus.>ion  sound  are  analogous  to  what  occurs  over  a  |>ul- 
monary  vomica,  which  will  }rcnerally  ]i\\ki  a  dull  sound,  though,  if  the  cavity 
be  superficial  and  thin-wallcd,  it  may  yield  a  tjTTipanitic  resonance.  On  aus- 
cultation bronchial  respiration  may  be  heard  nioojr  the  course  of  tubes  affected 
with  cylindrical  dilatation  when  they  are  free  frcjm  secretion :  and  this  is 
more  intense  in  proportion  tu^  the  tube  is  more  dilated  and  the  lung-tissue 
around  it  more  condensed.  Bronchophony  and  incrca.<cd  vocal  resonance 
also  occur,  and  if  mucus  be  present  in  the  dilated  tubes  coarse  moist  riiles 
will  be  heard.  In  a  saccular  dilatation  there  may  be  true  amphoric  breath- 
ing, with  the  gurgling  sounds  heard  in  a  vamica.  In  some  cases  there  is  an 
iilteration  in  the  appearance  of  the  chest-wall,  which  is  retracted  by  the 
shrinking  of  the  condensed  lung  beneath. 

Now,  of  the  auscultatory  signs  that  have  been  mentioned,  the  bronchophony 
and  increased  vocal  ^e^^Jnance,  together  with  the  percussion  duioess,  belong 
nbo  to  pneumonia,  which,  however,  at  least  in  its  acute  form,  can  be  distin- 
guished from  bronchial  dilatation  by  the  previous  history,  the  febrile  move- 
ment, and  the  general  phenomena  of  the  case,  and  by  the  fact  that  the  tubal 
breathing  of  pneumonia,  besides  being  less  persisteat,  is  most  frequently  met 
with  in  the  lower  part  of  the  lung,  and  that  of  bronchial  dilatation  in  the 
upiier  part. 

but  the  diagnosis  between  a  dilated  bronchus  and  pulmonary  phthisis  is  in 
^me  cases  a  very  difficult  problem,  the  signs  of  the  cylindrical  tbrni  clo.sely 
sinmlating  those  of  the  stage  of  deposit  in  phthisis,  because  involving  the 
^me  physical  condition,  and  those  of  the  saccular  variety  corresponding 
often  witli  the  auscultatory^  signs  of  a  cavity.  In  the  fonner  C4jse  there  may 
be  the  same  localized  dulne^  on  percussion,  the  same  bronchial  or  broncho- 
vesicular  breathing,  and  the  same  sinking  or  contraction  of  the  chcst-wull 
apparent  on  inspection.  In  the  latter  case  there  may  be  equally  in  saccular 
dilatation  and  in  a  vomica  amphoric  breathing,  gurgling,  and  pectoriloquy. 
lu  the  establishment  of  the  diagnosis  between  the.'^f^  two  conditions  Austm 
Flint,  Br.,'  justly  utta(*he^  im|M>rtance  to  the  circumstance  that  there  is  in 
general  a  greater  degree  of  percussion  dulness  over  a  cavity  than  over  a 
dilated  bronchus,  so  that  a  relatively  greater  prominence  of  the  auscultatory 
signs  a**  compared  with  the  degree  of  dulness  makes  the  diagnosis  of  dilata- 
tion more  probable.  But  the  most  important  evidence  on  the  point  is  to  be 
bitten  from  tlie  history  of  the  case.  If  in  a  case  where  the  auscultatory  signs 
would  leave  the  examiner  in  doubt  there  w^ere  found  loss  of  flesh,  fever,  night- 
aWeats,  quickened  pulse,  and  the  other  general  phenomena  belonging  to 
phthisis,  the  existence  of  this  affection  would  be  rendered  probable  in  the 
iiigh^t  degree,  and  the  auscultatory  signs  should  be  taken  as  corroborating 
an  opinion  founded  on  the  general  symptoms. 

Positive  evidence,  again,  may  be  ftimished  by  a  microscopic  examination 
of  the  sputa;  the  discovery  of  particles  of  lung-tissue  or  the  so-called  bacillus 
tuberculosis  pointing  clearly  to  phthisis.  Conversely,  the  absence  of  the 
general  symptoms  of  phthisis  would,  in  a  case  presenting  the  above  auscultii- 
tory  signs,  render  it  probable  that  they  are  due  to  bronchial  dihitation. 
Long-continued  cough  and  abundant  expectoration  are  the  chief  symptoms 
common  in  both  forms  of  diseai^e.  There  are,  how^ever,  somes  cases  in  which 
even  with  the  mi>st  careful  examination  and  weighing  of  evidence  the  phy- 
flician  will  be  left  in  doubt,  inasnmch  as  in  some  cases  of  otherwise  well- 
»  DU.  ^  Re^,  Orgam,  p.  353. 
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marked  phthisis  the  usual  constitutional  symptoms  are  absent  or  imperfectly 
declared.  In  such  exceptional  cases  the  estimate  of  probabilities  is  to  be 
based  on  the  fact  that  while  bronchial  dilatation  is  comparatively  rare,  pul- 
monary phthisis  is  extremely  common. 

Pathology  and  Morbid  Anatomy. — Enlargement  of  the  bronchi  may 
be  met  with  throughout  almost  the  entire  extent  of  a  lung ;  when  limited  to 
a  part  of  the  organ  the  change  most  frequently  occurs,  according  to  Laennec, 
Rokitansky,  and  other  observers,  in  the  superior  lobe  and  toward  the  anterior 
border.  The  tubes  of  the  third  or  fourth  order  in  respect  to  size  are  most 
frequently  affected,  the  primary  bronchi  being  never  involved  except  in  asso- 
ciation with  tracheal  dilatation. 

In  the  different  forms  of  dilatation  the  bronchial  walls  are  found  in  various 
states.  In  the  cylindrical  variety  they  are  for  the  most  part  thickened  and 
hypertrophied,  both  as  to  the  mucous  and  the  fibrous  coats;  the  mucous 
membrane  being  in  a  catarrhal  state,  covered  often  with  muco-purulent  dis- 
charge, and  easily  broken  down  and  detached,  while  underneath  the  white 
fibrous  coat  is  sensibly  thickened. 

In  the  sacculated  form,  on  the  other  hand,  the  bronchial  wall  generally 

E resents  a  thin  and  atrophied  appearance,  the  mucous  membrane  undergoing 
ut  little  change,  except  that  the  stretching  to  which  it  has  been  subjected 
gives  it  a  smooth  and  shining  look.  This  difference  in  the  degree  of  thicken- 
ing of  the  bronchial  walls  in  the  two  forms  of  dilatation  is  in  part  due  to  the 
fact  that  in  the  saccular  variety  the  enlargement  in  calibre  is  far  greater  than 
it  is  in  the  cylindrical  form  for  a  corresponding  extent  of  a  tube,  so  that  its 
wall  is  much  more  stretched  and  attenuated,  and  thus  the  tendency  to  hyper- 
trophy which  has  play  in  the  cylindrical  form  is  more  than  overcome  in  the 
saccular.  But  the  chief  reason  of  the  difference  in  the  state  of  the  walls  in 
the  two  forms  of  dilatation  is  found  in  the  different  modes  in  which  they  are 
respectively  brought  about,  aa  already  described. 

Diagnosis. — It  has  been  shown  that  the  determination  of  the  existence  of 
bronchial  dilatation  is  at  times  one  of  the  most  difficult  problems  in  diagnosis, 
from  the  fact  that  the  auscultatory  signs  belonging  to  it  may  be  equally  met 
with  in  other  affections,  especially  in  pulmonary  phthisis.  The  diagnosis  is 
to  be  established,  when  this  is  possible,  only  by  a  careful  consideration  of  the 
physical  signs  in  connection  with  the  general  symptoms,  so  that  the  sources 
of  doubt  arising  from  the  one  set  of  phenomena  may  be  as  far  aa  possible 
corrected  by  the  other.  These  signs  and  symptoms,  and  the  various  affec- 
tions to  be  discriminated  by  them,  nave  been  sufficiently  set  forth  under  the 
head  of  Symptomatology.  While  in  this  way  a  clear  conclusion  may  be 
reached  in  many  cases,  yet  there  are  others  in  which,  notwithstanding  the 
utmost  .care,  there  may  still  be  a  doubt  as  to  whether  the  symptoms  and  signs 
indicate  a  dilated  tube  or  a  pulmonary  cavity. 

Prognosis. — The  prognosis  of  bronchial  dilatation  is  directlv  connected 
with  that  of  the  affections  which  chiefly  give  rise  to  it — viz.  chronic  bronchitis 
and  fibroid  phthisis.  When  chronic  bronchitis  has  lasted  long  enough  to 
cause  dilatation,  it  is  seldom  if  ever  cured,  and,  though  improvement  may 
take  place  from  time  to  time  in  its  symptoms,  yet  the  dilated  bronchi  can 
hardly  undergo  diminution  in  their  size.  And  in  fibroid  phthisis,  while  the 
progress  of  the  disease  is  often  very  slow,  yet  it  is  on  a  downward  grade,  and 
the  connective-tissue  contraction  giving  nse  to  the  dilatation  increases  with 
the  advance  of  the  malady. 

Treatment. — The  treatment  of  cases  of  bronchial  dilatation  resolves  itself 
in  great  degree  into  that  of  the  underlying  and  causal  diseases  on  which  it 
depends.  As  regards  methods  specially  directed  to  the  areas  of  dilatation, 
they  consist  of  alterative,  astringent,  stimulant,  and  antiseptic  remedies,  either 
administered  by  the  stomach  or  used  by  the  process  of  inhalation.     Cough 
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may  be  allayed  with  the  syrup  of  lettuce  containing  in  each  dose  from  ith  to 
Hh  of  a  grain  of  sulphate  of  codeia  or  10  or  12  drops  of  the  spirit  of  chloro- 
form. If  expectoration  is  very  profuse,  sulphate  of  atropia,  in  the  dose  of 
j^th  to  ^tn  of  a  grain,  or  the  extract  or  tincture  of  belladonna,  may  be 
used.  Turpentine  and  eucalvptol  have  a  controlling  influence  over  this 
ffvmptom,  and  are  specially  beneficial  if  the  bronchial  secretion  is  fetid. 
They  may  be  given  by  the  mouth  in  the  dose  of  n\^v-xx  in  emulsion,  and 
applied  also  by  inhalation  of  their  vapor  or  by  spray.  Inhalations  of  solu- 
tions of  carbolic  acid,  "ij-x  to  an  ounce  of  water,  are  more  effective  than 
anything  else  in  cheeking  fetor  of  the  expectoration  and  the  breath.  This 
agent  may  also  be  administered  by  the  mouth  in  the  dose  of  fjj-f^iv  of  a  1 
per  cent,  solution. 


EMPHYSEMA. 

By  SAMUEL  C.   CHEW,  M.  D. 


Definition. — The  term  emphysema  is  derived  from  iix<po<rdva^  to  inflate, 
and  signifies  an  increased  amount  of  air  in  a  part  or  the  whole  of  one  or  botli 
lungs.  Accordingly  as  the  situation  of  this  excess  of  air  is  (a)  in  the  air- 
vesicles  or  (6)  in  the  connective  tissue  between  the  lobules,  emphysema  is 
divided  into  Vesicular  emphysema  and  Interlobular  or  extra- vesicular 
emphysema. 

History. — These  two  affections  are  different  pathologically  and  anatomi- 
cally, vesicular  emphysema  being  a  much  more  common  and  important  affec- 
tion than  the  interlobular  form.  The  distinction  between  the  two  forms 
was  first  drawn  by  Laennec.  Previously  to  his  time  the  essential  difference 
between  them  waa  unknown ;  and,  as  the  accurate  diagnosis  of  the  disease 
can  be  made  only  by  auscultation,  its  existence  was  no  doubt  very  often 
entirely  overlooked.  It  has  been  remarked  by  Rokitansky*  that  "had 
Laennec  done  nothing  else  for  medical  science,  his  discovery  of  this  diseased 
condition,  and  of  the  causes  giving  rise  to  it,  would  have  sufficed  to  render 
his  name  immortal." 


VESICULAR  EMPHYSEMA. 

Vesicular  emphysema  may  be  defined  as  an  absolute  or  relative  increase 
in  the  amount  of  air  contained  in  the  vesicles  of  a  part  or  the  whole  of  one 
or  both  lungs.  As  a  substantive  disease  it  occurs  in  two  principal  forms — 
hypertrophic  and  atrophic ;  but  besides  these  it  is  met  with  as  a  secondary 
affection  due  to  other  diseases  and  limited  to  certain  areas  of  the  lungs,  some- 
times acute  and  sometimes  chronic  in  its  production  and  duration.  It  will 
therefore  be  best  to  consider  the  disease  under  the  following  different  forms : 

1st.  Acute  lobular  emphysema ; 

2d.  Chronic  lobular  emphysema ; 

3d.  Hypertrophic  lobar  emphysema ; 

4th.  Atrophic  lobar  emphysema. 


L  Acute  Lobular  Emphysema. 

This  form  of  the  disease  is  the  result  of  the  rapid  distension  beyond  their 
natural  size  of  air-vesicles  which  had  previously  been  healthy.     It  is  most 
frequently  met  with  in  children  and  as  the  consequence  of  bronchitis  or 
*  Paik.  i4na/.,vol.  iv.  p.  53,  Am.  ed. 
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whooping  cough.  The  paroxysms  of  cough  occ^urring  in  th^e  atlectioQS, 
especially  in  tlie  latter,  are  attended  by  deep  inspirations^  by  whicli  the  vesi- 
dea  are  directly  disteudtHj,  and  by  violent  expiratory  eflbrts,  with  elosiirc  of 
the  ^lotdfl,  so  that  the  air  is  forced  id  to  those  portions  of  the  lungs  where 
there  is  least  resistance^  particularly  at  the  apex  and  along  the  margins.  In 
a  l&rge  proportion  of  ciises  of  acute  lobular  emphysema,  when  the  distending 
cause  b  removed  by  the  oeasation  of  the  cough,  the  vesicles  return  to  their 
aormal  si^se  through  their  natural  elajaticity,  which  has  not  been  di^troyed. 
But  in  some  case^,  wtien  the  cough  \%m  been  of  unusual  violence  or  of  very 
long  duration,  the  change  may  be  permanent  through  loes  of  this  elasticity, 
and  thus  a  form  of  chronic  fobular  emphysema  is  produced. 

SvMn'OMS  AKD  Signs, — Unless  emphysema  of  this  form  is  extensive  and 
extreme  in  degree,  it  is  not  attended  with  symptoms  additional  to  those  of  the 
affections  giving  rise  to  it,  When  very  great  it  may  occasion  increased  per- 
cussion resonance. 

Treatment* — The  treatment  is  only  what  is  required  by  tlie  causal  affec- 
tions. 


2.  Ohronic  Lobular  Emphysema. 

In  many  cases  emphysema  is  couhDed  to  a  limited  number  of  lobules^  espe- 
cially at  the  apices,  the  anterior  borders,  or  about  the  base  of  the  hing ;  and 
being  gradual  irl  development  and  |>erm:inent  in  duration,  it  is  then  tt^rmtni 
chronic  lobular  emphysema.  This  is  the  form  frequently  met  witli  in  the 
diflerent  varieties  or  pulmunarv  phthisis,  Jn  which  its  development  seeme  sup- 
plementary to  the  incapacitation  of  other  portions  of  the  hin^i:.  The  lobules 
nearest  to  the  surface  of  the  lung  or  immediately  beneath  the  pleura  are 
found  to  be  most  distended,  so  that  they  often  project  beyond  the  adjacent 
surface. 

Chronic  lobular  emphysema  is  chieily  of  interest  in  connection  with  the 
other  pulmonary  diseases  which  give  rise  to  it.  The  mechanism  of  its 
production  is  like  that  of  acute  lobular  emphysema,  but  the  diseases  occa- 
sioning it  being  chronic  the  emphysema  to  which  they  give  rise  is  equally 
permanent.  At  the  apex  of  the  lung,  it^  most  common  situation,  it  is  very 
often  afisociatcd  with  tubercle  in  a  calcareous  state.  The  changes  accompany- 
ing this  demisit  of  tubcTcle  favor  the  loss  of  elasticity  in  the  vesicles  of  the 
apex,  and  tlie  violent  expiratory  effi:)rts,  with  closure  of  the  glottis,  occurring 
in  the  attacks  of  cough  to  which  phthisical  patients  are  subject,  force  the  air 
into  thie  part  especially^  and  also  into  other  regions  of  less  resistance,  and 
thus  occasion  permanent  distension  of  the  vesicles. 

Symptoms  and  Siuns. — The  signs  of  this  form  of  emphysema  are  so  often 
masked  by  those  proper  to  phthisis  that  the  detection  of  the  former  is  diJhcult 
or  impossible.  This,  however,  is  of  no  practical  importance  in  respect  to 
treatment.  At  times  the  distension  of  the  vesicl*BS  at  the  apex  is  so  great  as 
to  pn^luce  bulging  in  the  supra-clavicular  region  and  to  overcome  the  dul- 
ness  due  to  deposit  by  the  resonance  it  occasions. 

Treatment. — No  special  treatment  beyond  that  of  the  causative  affections 
IB  reqaired. 


3.  Hypertrophic  Lobar  Emphysema. 

This  IS  a  substantive  affection,  and  is  much  the  most  important  form  of  the 
disease,  both  in  it8  origin  and  development  and  in  the  consequences  to  which 
it  leads.     Though  sometimes  limited  to  one  lung,  or  even  to  a  single  lobe  of 
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one  lung,  yet  it  more  commonly  involves  the  greater  part  of  both  lungs, 
which  are  increased  in  size,  as  shown  by  the  alteration  oi  the  contour  of  die 
chest  during  life  and  by  the  appearance  of  the  organs  ailer  death.  This 
enlargement  of  a  lobe  or  of  a  whole  lung  is  of  course  the  aggregate  of  the 
increase  in  size  of  the  individual  vesicles,  the  changes  in  which  form  the 
pathological  units  of  the  disease. 

Etiology. — In  no  disease  is  the  study  of  etiology  as  throwing  light  on 
treatment,  both  medicinal  and  hygienic,  of  more  value  than  in  emphy- 
sema, the  important  question  being  as  to  whether  it  takes  its  origin  irom 
some  immediate  mechanical  cause  acting  upon  the  healthy  cell-walls,  and 
thus  distending  them,  or  whether  they  suffer  such  distension  only  when  they 
have  been  previously  weakened  by  some  degenerative  process  in  their  tissue. 
The  importance  of  determining  this  point  correctly  with  reference  to  treat- 
ment is  obvious. 

In  partial  and  lobular  emphysema  the  change  may  have  been  wrought  by 
causes  mechanical  in  their  nature  and  directed  specially  to  the  affected  parts, 
such  as  have  been  already  referred  to;  but  in  the  general  diffused  or  lobar 
form  of  the  disease,  in  which  by  degrees  the  greater  part  or  the  whole  of  a 
lung  is  involved,  we  are  almost  compelled  to  assume  the  existence  of  some 
degenerative  process  or  tendency  coextensive  with  the  malady  and  determin- 
ing its  existence.  That  any  one  form  of  degeneration  is  present  in  all  cases 
has  never  been  proved ;  indeed,  it  may  be  said  to  have  been  disproved. 
Rainey's  view,  that  the  change  in  the  air-cells  is  essentially  dependent  on 
fatty  degeneration  of  their  walls,  was  based  mainly  on  observations  made 
upon  a  smgle  case,  and,  although  favored  by  the  eminent  authority  of  C.  J.  B. 
Williams,  it  has  not  been  substantiated.  The  same  thing  must  be  said  of  Sir 
William  Jenner's  teaching,  that  fibroid  degeneration  is  the  essential  lesion. 
Though  both  fibroid  and  fatty  changes  are  found  in  not  a  few  cases,  yet  in 
others  a  careful  examination  has  faned  to  detect  either  the  one  or  the  other 
of  them,  so  that  neither  can  be  regarded  as  the  essential  condition  explaining 
all  cases.  Nevertheless,  it  is  probable  in  the  highest  degree  that  a  d^ener- 
ative  change  of  some  kind,  due  to  imperfect  or  perverted  nutrition  of  the  cell- 
walls,  always  exists  in  general  lobar  emphysema,  though  its  nature  may 
sometimes  elude  observation. 

In  cases  of  well-marked  emphysema  there  may  be  no  discoverable  morpho- 
logical changes  in  the  walls  of  the  alveoli,  though,  as  remarked  by  Hertz,*  "  a 
tissue-relaxation  may  be  present  in  the  lung  without  our  being  aole  to  recog- 
nize any  corresponding  microscopic  abnormality." 

It  may  be  said,  then,  that  while  in  partial  or  local  emphysema  the  altera- 
tion in  the  air-vesicles  may  be  effected  by  extraordinary  efforts  brought  to 
bear  upon  healthy  cell-walls,  in  general  or  lobar  emphysema,  on  the  other 
hand,  it  may  be  produced  by  ordinary  efforts  acting  upon  weakened  and  dis- 
eased cell-walls.  The  morbid  change  is  probably  not  in  all  cases  alike,  beine 
sometimes  fatty,  sometimes  fibroid,  degeneration,  and  in  other  cases  of  a  kind 
not  ascertained. 

In  addition  to  other  considerations,  the  markedly  hereditary  nature  of 
emphysema  in  not  a  few  instances  would  of  itself  render  the  existence  of 
some  constitutional  predisposing  cause  highly  probable.  On  this  point 
A.  T.  H.  Waters'  quotes  the  observations  of  (jreenhow  and  Jackson.  Out 
of  42  cases  collected  by  Greenhow,  23  showed  an  hereditary  tendency,  and 
in  28  reported  by  Jackson,  18  were  of  emphysematous  parentage.  In  stating 
his  belief  that  substantive  or  general  emphysema  is  the  result  of  some  degen- 
erative process.  Waters  bases  it  on  the  following  considerations :  1st.  fhe 
high  degree  of  development  which  the  disease  often  reaches,  without  any 

'  ZiemsMn^s  Ouelop.,  vol.  v.  p.  373. 
»  IHseaaes  cf  the  C%«<,  pp,  122,  123. 
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previous  hist4>iy  of  violent  or  l<*rig-standing  cough,  in  eoiiDection  with  either 
bronchitis,  whooping  cough,  or  any  similar  affection.  2d.  The  frequency 
with  which  the  disea^  attacks  the  wlmle  uf  both  lungs,  atni  the  uniform 
character  of  the  morhid  changes  oflen  observed  thronghout  all  parts  of 
the  lungu,  3d,  The  here<iitary  nature  of  the  disease,  \ma  shown  hy  observa- 
tiona.  4th.  The  manner  in  which  the  disease  is  uifluenced  by  certain  reme- 
dial measures  which  are  known  to  act  benelieially  on  other  disea^^es  attenihd 
with  degeneration  of  tissue. 

Aj  to  the  nature  of  the  immediate  exciting  cause  of  emphysema,  whether 
in  the  general  or  local  form,  different  views  have  been  maintained.  The  most 
important  of  these  are  the  inspiratory  and  expiratory  theories. 

The  former  of  these  theories,  that  in  accordance  with  which  the  disease  is 
referred  to  inspiratory  action,  was  maintained  by  Laenoec,  and  under  the 
influence  of  his  authority  was  at  one  time  generally  accepted.  In  accordance 
with  this  view,  the  existence  of  bronchitis  ib  an  important  factor  in  the  pro- 
duction of  emphysema,  as  undoubtedly  it  often  \&  in  the  lobular  form.  The 
diJatation  of  the  air-vesicles  was  attributed  ki  tlieir  over-distension  by  inspi- 
ratory eflbrts  allowing  the  free  entrance  of  air,  the  escape  of  which  was 
impeded  by  bronchial  mucus.  Inspiration  was  thus  regarded  as  a  more 
powortul  act  than  expiration,  which  was  considered  too  I'eeble  to  drive  the 
air  beyond  the  accumulated  mucus.  In  this  way  the  air  was  supposed  t(j 
accumulate  in  gradually  increasing  airiount  within  the  cells,  which  thus 
became  distended. 

But  in  opposition  to  this  view  it  has  been  shown  by  Hutchinson^s  researches 
that  Laennec  was  wrong  in  supposing  inspiratory  power  to  be  greater  than 
that  of  expiration ;  and  it  is  further  opposed  by  the  researches  of  Mendels- 
Aohn  and  Traube,  and  those  of  Gairdner,  which  have  shown  conclusively  that 
the  presence  of  a  pledget  of  mucus  in  a  bronchial  tube,  so  far  from  causing 
distension  of  the  air-vesicles  to  which  it  leads,  must  ultiiimtely  ensure  their 
collapBe.  The  collapse  thus  occasioned,  which  is  most  comtuon  in  the  lower 
parts  of  the  lungs,  may  lead,  partly  jjerhaps  through  inspiratory  pressure,  to 
vicarious  emphysema  in  the  uppt^r  portions,  which  receive  a  relatively  larger 
quantity  of  air,  in  acc**rdance  with  Williams'  theory  of  negative  inspirat^jry 
preesure. 

It  is  true,  then,  as  maintained  by  Laennec,  that  bronchitis  may  occasion 
emphysema,  but  the  emphysema  does  not  occur  in  the  vesicles  to  which  the 
affected  tubes  directly  lead,  nor  from  tlie  force  of  inspiration  applied  to  these 
vesiclea,  as  Laennec  taught,  but  in  other  jKirtions  of  the  lungs. 

The  expiratory  theory  affi.>rds  a  more  satisfactory  explanation  of  emphy- 
sema than  does  the  inspirati^ry  theory,  and  one  more  completel}'  in  accord- 
,ce  with  the  physiology  of  respiration  and  the  anatomy  of  the  thorax. 
In  ordinary  expiration,  in  which  the  lungs  are  uniformly  and  equably  com- 
[?d  by  the  chest- walls,  there  is  nothing  tending  to  force  air  into  one  part 
of  these  organs  more  than  into  another,  and  thus  produce  emi^hysematous 
dilatation.  But  in  forced  expiration,  such  as  occurs  in  the  act  of  coughing, 
it  may  be  plainly  seen,  if  the  chest  be  uncovered,  that  the  air  is  driven 
upward  to  the  t4>p  of  the  lungs,  S4>  as  to  produce  a  perceptible  bulging  in 
the  supra -clavicular  region.  This  bulging  is  notably  mcreased  in  the  chough- 
ing^pellfl  of  emphysematous  subjects ;  and  this  fact  is  urged  by  Sir  William 
Jenner  both  as  throwing  light  upon  the  expiratory  act  as  a  principal  factor 
in  the  disease,  and  aj*  accounting  for  the  sjiecial  frequency  of  emphysema  in 
the  upper  parts  of  the  lungs.  The  explatnition  of  this  phenomenon  is  found 
in  the  circumstance  that  in  the  strong  expiratory  efforts  of  coughing  the 
ttbdomiiml  museltas  fon-e  the  diaphragm  upward,  and  thus  compress  the  lungs 
from  below ;  at  the  same  time  the  strong  lateral  anterior  and  ]M>sterior  tho- 
mcic  walla  rtasist  pressure,  while  the  superior  part  of  the  thorax,  covered  over 


236  EMPHYSEMA. 

with  fascia,  but  not  completely  protected  by  a  bony  structure,  offers  least 
resistance.  To  this  unprotected  part  of  the  lungs  and  to  the  free  margins 
and  borders,  which  contain  normally  the  smallest  amount  of  air,  will  the 
strong  currents  produced  by  violent  expiratory  efforts  be  driven,  so  as  to 
cause  distension  of  their  vesicles.  Thus,  the  frequent  coughing-spells  of 
bronchial  catarrh,  so  commonly  associated  with  emphysema,  give  rise  to  the 
expiratory  efforts  which  are  the  immediate  cause  of  the  emphysema. 

While,  therefore,  it  is  probable  that  in  some  cases  and  to  a  certain  degree 
inspiration  may  have  a  share  in  occasioning  emphysema,  yet  expiration  is  to 
be  regarded  as  a  more  important  and  more  frequent  factor  in  its  production. 
This,  at  least,  is  probably  the  case  in  partial  and  lobular  emphysema,  and  in 
some  instances  of  the  lobar  form  where  the  disease  gradually  spreads  through- 
out a  lobe.  But  in  rapidly-diffused  and  extensive  lobar  emphysema  such 
an  explanation  cannot  always  be  admitted,  because  sometimes  the  disease 
advances  steadily,  so  as  to  involve  the  greater  part  of  one  or  both  lungs  with- 
out the  occurrence  of  any  paroxysms  of  cough  which  could  distend  the  air- 
cells  by  their  violent  expiratory  efforts.  In  such  cases  the  only  distending 
force  would  seem  to  be  that  of  ordinary  inspiration,  which,  while  it  might 
have  no  effect  upon  healthy  lung-tissue,  may  easily  be  supposed  to  exercise 
sufficient  dilating  power  upon  air-cells,  the  walls  of  which  are  in  a  state  of 
degeneration,  and,  thus  being  unnaturally  weak,  yield  to  pressure. 

Symptoms  and  Signs. — One  of  the  earliest  symptoms  of  emphysema  is 
shortness  of  breath ;  and,  though  at  first  it  may  not  be  very  marked,  yet  as 
the  disease  advances  it  becomes  more  and  more  urgent,  especially  on  going 
up  stairs  or  walking  up  hill.  Distension  of  the  stomach  by  a  full  meal  is 
likely  to  induce  it,  and  even  a  slight  degree  of  bronchial  catarrh  may  render 
it  extrenjely  distressing.  This  symptom  is  due  chiefly  to  two  causes :  First, 
the  obliteration  of  numerous  capillaries  in  the  pulmonary  system,  occasioned 
by  the  thinning  and  destruction  of  the  cell-wells  in  which  they  ramify,  inter- 
feres with  oxygenation,  so  that  an  increased  number  of  inspiratory  acts  is 
required  to  supply  the  deficiency,  and  thus  respiration  is  hurried ;  and, 
secondly,  the  impairment  of  the  natural  elasticity  of  the  air-vesicles  pre- 
vents the  expulsion  of  their  contents ;  the  residual  air  remains,  therefore, 
unchanged,  and  cannot  supply  oxygen  to  the  blood ;  and  thus  increased 
expiratory  efforts  are  made  m  order  to  expel  the  stagnant  air  and  obtain  a 
fresh  supply.  Notwithstanding  this  increase  of  both  inspiratory  and  expir- 
atory action,  the  movements  of  the  chest  are  but  slight.  As  far  as  bronchial 
catarrh  is  a  cause  of  dyspnoea  in  emphysematous  patients,  improvement  may 
take  place  in  the  warm  dry  weather  of  summer,  when  this  symptom  is  oflen 
much  mitigated. 

Cough  is  a  very  constant  symptom,  varying  in  degree  with  the  extent  of 
bronchial  catarrh.  The  act  of  coughing  is  feeble  and  expectoration  is  effected 
with  difficulty — so  much  so  that  sometimes  the  retained  secretion  threatens 
suffocation. 

Asthma  occurs  in  paroxysms,  and  as  a  distinct  phenomenon  from  the  dysp- 
noea which  is  more  or  less  constant.  The  asthmatic  seizures  often  come  on 
in  the  night  aft;er  the  patient  has  been  asleep ;  they  are  characterized  by 
orthopnoea  and  constriction  in  the  chest,  and  generally  subside  with  fi*ee 
expectoration. 

The  physical  signs  of  emphysema  are  highly  characteristic  and  of  great 
importance.  On  inspection  a  peculiar  conformation  of  the  chest  is  observed 
when  the  emphysema  has  lasted  for  some  time,  the  departure  from  the  normal 
form  gradually  increasing  in  the  progress  of  the  disease  until,  in  advanced 
cases,  a  degree  of  deformity  is  produced  which  is  strikingly  characteristic.  In 
the  earlier  stages,  or  if  the  emphysema  is  local  and  partial,  the  alteration  in 
the  chest-wall  consists  only  oi  a  prominence  corresponding  with  the  dilated 
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|x)riion  of  the  lung.  But  when  the  diseiase  is  general  and  occupies  a  consid- 
erable  portion  of  hotli  liaigs,  a  rounded,  convex,  or  barrel-like  form -of  the 
thorax  is  produced,  mog«t  noticeable  in  the  upper  part,  and  due  to  increased 
prominence  of  the  ribs.  The  thoracic  portion  of  the  spine  becomes  more 
curved,  and  thus  throws  the  shoulders  forward,  producing  a  stooping  attitude. 
The  intercostal  spaces  at  the  upper  part  of  the  cbe^  are  frecjuently  etiaccd  by 
the  pressure  of  the  enlarged  lung,  while  at  the  lower  part  the  depression  of 
these  iispaces  may  be  increased,  e8pecially  during  inspimtion,  by  the  action  of 
the  diaphragm.  The  enlargement  of  the  thorax  m  a  whole  i^s  chiefly  due  to 
the  changes  in  its  upper  part,  the  lower  jmrt  apfiearing  sopetiraes  by  contnist 
U}  have  les&encd  in  volume.  This,  however.  Ie  m  raost  cases  apparent  rather 
than  real;  but  in  some  instaneeg  the  dimeni^ionH  in  the  lower  part  of  the  che^t 
are  jictually  lessened. 

The  respiratitry  movement*  in  well-marked  emphysema  are  characteristic 
and  peculian  The  dilatation  of  the  chest  which  is  sought  to  be  accomplished 
by  muscular  action  m  ^^mall  and  dlsproportioned  to  the  amount  of  ei]brt  put 
forth^  notwithstanding  that  the  need  for  air  keeps  the  sterner  mastoid  and 
scaleiii  muscles  in  constant  action.  Tlie  reason  of  this  is  that,  the  lungs  being 
diateoded  nearly  to  their  utmost  capiicity^  there  is  but  little  room  for  further 
expansion.  As  there  is  only  t^light  enlargement  on  inspiration,  so  with  expira- 
tion the  walls  of  the  thorax  contract  but  little  at  their  upper  part. 

The  result,  therefore,  of  tlieir  muscular  efforts  is  that  the  ribs  are  litled  and 
the  sternum  carried  forward,  so  that  the  whole  chejit  rises  and  falls  in  rejepira- 
tion  as  if  its  walls  formed  a  solid  ctii^e.  But  the  character  of  respiration  is  by 
no  means  the  same  in  all  cases  of  emphysema.  More  than  forty  years  ago  Stoken' 
oaUed  attention  to  the  different  tuodes  of  breathing  in  diflereut  cases  accord- 
i^ingly  as  there  is  or  is  not  displacement  of  the  diaphragm  ;  and  his  observationt^ 
Ikave  more  recently  been  reaffirmed  by  Waters  *  and  others.  In  the  one  cla.ss  of 
oases  the  diaphragm  retains  its  normal  [wsition  and  the  upper  part  of  the  chcs^t 
ifl  very  prominent,  probably  because  the  disease  is  chiefly  in  the  upper  portion 
of  the  lungs.  Here  there  is  but  little  descending  movement  of  the  diaphragm 
in  inspiration  and  the  abdomen  remains  flat  In  the  other  class  the  diaphragm 
has  been  displaced  and  pushed  dowmvard  by  the  enlarged  lungs,  which  have 
probably  been  involved  in  the  disease  throughout  their  whole  extent.  In  thenj 
cases  the  abdomen  is  protruded  more  or  less  with  every  inspiration.  The  difier- 
eoce  betw*een  the  two  types  of  [wreathing  is  important,  as  in  the  latter  chisa  of 
cosee  there  i^s  more  advanced  and  extensive  disease  than  in  the  former,  the  symp- 
toms being  more  urgent*  and  especially  the  dyspntea  greater.  Inspection  of 
the  chest  show^s  that  the  movement  of  inspiration  is  more  quickly  accom- 
plished than  that  of  expiration,  w^hich  is  prolonged,  labored,  and  often  wheez- 
ing In  character. 

Percussion  and  auscultation  furnish  signs  of  the  utmost  importance  for 
iletermining  the  existence  of  emphysema  which  are  in  direct  accordance  with 
the  physical  conditions  giving  rise  to  them. 

Increased  resonance  on  percussion  is  observable  over  alt  fKjrtinns  of  the 

Eigs  when  the  disease  is  general,  but  it  is  most  marked  at  the  upper  part 
and  along  the  anterior  borders.  Wlien  the  disease  is  partial,  the  increased 
resonance  is  limited  to  the  portions  of  the  chest- wall  over  the  affected  jireas. 
This  sign  is  of  course  due  to  the  greater  amount  of  air  in  the  distended  ves- 
icles, in  very  marked  cas^  the  resonance  sometimes  losi^  the  vesicular  and 
approaches  tlie  tympanitic  character.  There  is  very  little,  if  any,  further 
increase  of  the  resonance  on  full  inspiration.  This  is  unlike  what  occurs  in 
health,  and  is  due  Uy  the  fact  that  the  capacity  of  the  distended  lungs  is  not 
relatively  increased  in  emphysema,  as  it  is  in  health,  by  the  act  of  inspiration. 

«  AVfOMS  of  CheM,  2d  ed.,  p.  173. 
^  Dinewm  of  Chfjtf,  p.  140, 
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Over  the  cardiac  region  the  normal  dulness  on  percussion  is  lessened  or 
entirely  superseded  by  resonance  from  the  overlapping  of  the  heart  by  the 
distended  lung.  In  partial  emphysema  the  heart  may  escape  this  encroach- 
ment and  its  area  of  dulness  may  not  be  lessened ;  and  even  in  some  rare 
cases  where  the  disease  is  general  and  far  advanced  the  same  thing  may  be 
observed,  from  the  lung  being  bound  by  pleuritic  adhesions,  so  that  it  cannot 
expand-  in  the  direction  over  the  heart.  But,  as  a  very  general  rule,  it  will 
be  found  in  h)rpertrophic  emphysema  that  the  normal  prsecordial  dulness  is 
lessened  or  absent.  When  this  is  observed  the  heart  is  m  some  cases  forced 
downward,  its  beat  \)einp  felt  most  distinctly  in  the  epigastrium ;  and  in  other 
cases  it  is  carried  directly  backward,  so  that  its  impulse  can  hardly  be  detected 
at  all. 

Over  the  posterior  wall  of  the  chest  percussion  gives  a  clear  note  at  a  lower 
level  than  in  health,  because  the  dilated  lung  extends  farther  down  toward  the 
bottom  of  the  thorax. 

The  signs  affbrded  by  auscultation  are  highly  characteristic  of  emphysema, 
and,  like  those  of  percussion,  in  direct  relation  with  the  physical  condition  of 
the  lungs.  The  respiratory  sounds  are  notably  feebler,  because  the  amount 
of  air  entering  and  leaving  the  lungs  at  each  act  of  respiration  is  less  than  in 
health.  The  distended  lungs  can  admit  only  a  small  amount  of  air  at  each 
inspiration,  and  from  their  diminished  elasticity  they  can  expel  but  a  small 
amount  at  each  expiration.  This  feebleness  is  directly  proportioned  to  the 
degree  of  the  disease,  or,  in  other  words,  to  the  amount  of  distension ;  for  the 
CTeater  the  distension,  the  less  movement  of  the  lungs  and  the  less  play  of  air. 
If  the  disease  be  unequally  advanced  on  the  two  sides  of  the  chest,  tne  respira- 
tory murmur  will  correspondingly  vary,  being  feebler  on  the  side  where  the 
disease  is  most  advanced. 

Besides  this  change  in  intensity,  there  is  also  an  alteration  in  the  rhythm 
of  the  respiratory  acts  corresponding  to  what  has  been  referred  to  above  as 
observable  on  inspecting  the  chest.  The  ratio  of  inspiration  and  expiration 
is  always  changed  in  well-marked  emphysema — so  much  so  as  to  be  in  many 
instances  reversed,  the  expiratory  occupying  more  than  double  the  time  oi 
the  inspiratory  act.  Inspiration  is  short  and  quick,  because  the  air  enters 
freely  and  the  limit  of  the  possible  expansion  of  the  lungs  is  speedily  reached. 
Expiration  is  prolonged,  because  there  is  a  loss  of  their  normal  elasticity,  and 
an  efibrt  is  made  by  vohintary  action  of  the  expiratory  muscles  to  expel  the 
stagnant  residual  air.  This  alteration  in  rhythm  is  eminently  characteristic 
of  emphysema  when  the  disease  is  far  advanced  and  occupies  a  considerable 
portion  of  the  lungs.  Feebleness  of  respiratory  murmur  is  an  earlier  sign 
than  alteration  in  rhythm,  and  may  be  observed  before  any  marked  prolonga- 
tion of  the  expiratory  act  occurs  and  before  there  is  any  very  positive  increase 
of  resonance  on  percussion.  Hence  it  is  of  great  importance  if  not  otherwise 
explicable,  as  it  sometimes  is  by  unusual  thickness  of  the  chest-walls,  because 
it  indicates,  taken  by  itself,  an  early  stage  of  emphysema  in  which  treatment 
may  be  most  likely  to  be  beneficial.  It  is  sometimes  found  in  very  advanced 
stages  of  emphysema  that  the  respiratory  sounds  are  almost  totally  inaudible ; 
but  in  general,  while  both  murmurs  are  feeble,  expiration  is  more  appreciable 
than  inspiration.  If,  however,  the  disease  is  associated  with  bronchitis,  either 
constantly  or  intermittingly,  the  proper  auscultatory  signs  of  the  accompany- 
ing affection  may  be  observed,  though  modified  by  the  emphysema.  Thus, 
moist  and  dry  rales  according  to  the  stage  of  the  bronchitis,  sibilant  or  sono- 
rous, subcrepitant  or  mucous  rales  according  to  the  size  of  the  bronchial  tube 
involved,  may  be  heard,  the  abnormal  sounds  being  notably  prolonged  during 
expiration. 

It  can  hardly  be  doubted  that  the  sign  referred  to  by  Laennet*  as  "  per- 
fectly pathognomonic  of  emphysema,"  and  described  by  him  as  "  the  dry 
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crepitant  rale  with  large  bubbles'*  (riile  crepitant  sec  h  grosses  buUes),  ia  in 
most  casG&f  if  not  alwa>*s,  dependent  upon  coexistent  bronchitis.  Certainly, 
many  casee  of  emphysema  are  met  with  in  which,  in  the  absence  of  bronchitis, 
no  such  sound  is  heard.  The  signs  or  combination  of  signs  which  are  indeed 
"perfectly  pathognomonic  of  emphysema'*  are  increaaed  resonance  upon  per- 
cuj^ion,  aissociated  with  murkea  leeblenese?  of  respiration  and  prolonged 
expiration.  This  association  of  signs  is  always  indicative  of  emphysema, 
because  it  can  be  explained  only  by  the  physical  conditions  involved  m  this 
disease. 

Auscultation  of  the  cardiac  region  give^  results  corresponding  with  those 
aiibrded  by  percussion  and  palpation.  When  the  lung  is  distended  sufficiently 
to  overlap  tne  heurt,  the  souutls  belonging  to  the  latter  organ  will  l>e  more  or 
leas  indistinct  and  distant,  and  sometimes  sciircely  audible.  If  the  heart  be 
pushed  to  the  right  or  downward  instemd  of  being  driven  backward,  the 
sounds  may  still  be  distinct,  but  they  are  out  of  place  and  have  their  greatest 
inlensity  under  the  sternum  or  at  the  epigastrium.     The  proper  signs  of 

'pertrophy  or  dilatution   of  the  heart,  which  may  be  revealed  on   post- 

:>rtem  examinatiou^  and  the  mechanism  of  which  will  be  referred  to 
inrther  on,  are  to  a  great  degree  masked  during  life ;  for  the  overlapping 
lung  prevents  the  detection  *)f  lucreiLsed  cardiac  «luluess  hy  percussion  or 
increased  impulse  by  aiiscultation. 

Palpation  of  the  chest  serves  Uy  coniirm  the  evidence  supplied  by  inspection. 
The  enacement  of  the  intercostal  spaces,  the  lessened  mobility  of  the  ribs,  and 
the  situation  of  the  apex-beat  of  the  heart  are  sigus  of  importance  of  which 
the  sense  of  touch  takes  cognizance. 

Complications  and  Sequel^.— Bronchitis  is  one  of  the  mo?^t  frequent 
of  the  atfectioa^  complicating  emphysema.    In  the  partial  form  of  the  malady 

often  sustains,  as  has  be^n  already  seen,  a  direct  causal  relation  to  the 

iphysema.  When  the  disease  is  diffused  and  general,  bronchitis  is  sooner 
later  almast  always  encountered,  and  is  then  of  a  congestive  rather  than 
ao  infianimati>ry  type,  l>eing  oilen  imaccouipanied  by  fever»  and  in  part  due 
to  interferenoe  with  the  circulation  through  the  smaller  bronchial  arteries. 
For,  as  some  branches  of  these  vessels  are  distributed  in  the  interlobular 
areolar  tissue,  and  others  ramify  u[Kin  the  walls  of  the  smalles^t  bronchial 
tubes,  a  constant  pressure  muy  be  made  upon  them  by  the  dihited  air- vesicles, 
and  this  obstruction  of  the  circulation  through  them  may  occasion  passive 
congestion.  The  bronchitis  accompanying  advanced  emphysema  is  generally 
attended  with  free  secretion,  amounting  in  some  case^  to  u  brorjchorrhcea  so 
profujse  as  seriously  to  imperil  life  by  suffi>catiori,  the  danger  being  increased 
by  the  difficulty  in  expectorating  that  exisU.  The  discharge  from  the  bronchi 
is  often  in  such  cases  of  a  mutxi-purnleiit  chanieter.  So  urgent  i.^  the  danger 
sometimes  arising  from  this  comnlication  that  unless  it  he  relieved  deiith  may 
^ckJy  ensue.  The  face  and  other  portions  of  the  surface  become  livid  or 
en,  the  whole  body  more  or  less  cool,  the  pulse  weak  and  hurried,  and 
'*f!opious  rales  are  audible  even  without  applyiug  the  car  to  the  chest.  Life  is 
threatened  both  by  the  accumulation  in  the  respiratory  passages  obstructing 
the  entrance  of  air,  and  by  the  tendency  to  the  formation  of  heart-clots  from 
the  embarrassment  to  the  pulmonary  circulation  and  the  consequent  mal- 

inttion  of  the  blood. 

Another  very  common  complication  of  emphysema  is  asthma,  which, 
indeed,  is  sure  to  occur  in  greater  or  leas  degree  of  violence  and  at  longer 
or  shorter  intervals  in  all  cases  where  the  disease  has  become  extensive.  The 
attacks  oft^n  come  on  in  the  night,  arousing  the  patient  from  sleep.  The 
tendency  to  a  nocturnal  occurrence  of  asthma  may  be  due  to  the  recumbent 
ition  favoring  passive  congestion  of  the  hmgs,  and  to  the  diminished 
IJ  of  the  re?"piratory  process  during  slec]i  when  it  is  nut  aiilrd  l>v  VMhm- 


240  EMPHYSEMA. 

tary  effort.  From  both  these  causes  an  irritation  may  be  set  up  determining 
reflex  spasm  of  the  bronchi.  Moreover,  the  paroxysmal  occurrence  of  asth- 
matic attacks  is  an  illustration  of  the  general  law  in  accordance  with  which 
morbid  neurotic  conditions  frequently  occur  intermittingly,  though  the  eccen- 
tric cause  of  them  is  constantly  existing,  as  witnessed  in  the  subjects  of  epi- 
lepsy or  angina  pectoris.  The  frequent  recurrence  of  these  attacks  of  spas- 
moaic  asthma  is  in  all  probability  the  cause  of  the  h)rpertrophic  state  of  the 
muscular  tissue  in  the  bronchial  tubes  which  is  often  met  with  as  a  part  of  the 
morbid  anatomy  of  emphysema. 

The  structural  alterations  of  the  heart  that  occur  in  emphysema  are  the 
results,  more  or  less  directly,  of  the  mechanical  conditions  involved  in  the 
disease.  Earliest  in  the  sequence  of  changes  affecting  this  organ  are  non- 
compensative  hypertrophy  and  dilatation  of  its  right  chambers ;  and  by  some 
writers  it  has  been  maintained  that  the  alterations  due  to  emphysema  are 
found  only  on  this  side  of  the  organ.  This,  however,  has  been  completely 
disproved  by  extended  observations,  and  it  has  been  shown  that  left  nyper- 
trophy  and  dilatation,  while  not  such  direct  consequences  of  emphysema  as 
the  corresponding  changes  on  the  right  side,  are  yet  frequently  encountered, 
and  are  plainly  due  to  the  disease  in  the  lungs. 

The  hypertrophy  and  dilatation  of  the  right  chambers  of  the  heart  are 
easily  understood  when  it  is  considered  that  the  constant  pressure  of  the 
enlarged  air-vesicles  of  the  emphysematous  lungs  interferes  more  and  more 
with  the  circulation  through  the  pulmonary  capularies,  and  that  there  is  thus 
a  constant  impediment  to  the  onward  course  of  the  blood  from  the  pulmonary 
artery,  and  a  continuous  backward  pressure  within  the  right  ventricle  and 
auricle.  The  effort  to  overcome  this  pressure  leads  to  hypertrophy,  and  ulti- 
mately, as  this  effort  is  less  and  less  effective,  to  dilatation  of  the  right 
chambers. 

It  would  appear  as  though  the  readiness  with  which  the  alterations  on 
the  right  side  of  the  heart  may  be  explained  has  led,  if  not  to  their  being 
more  frequently  observed,  yet  at  any  rate  to  their  being  more  emphasized, 
than  are  the  corresponding  changes  on  the  left  side.  Some  writers  have 
referred  only  to  those  on  the  right  side,  giving  the  correct  explanation  of 
them,  but  making  no  mention  of  the  similar  condition  on  the  other  side. 
Thus,  Rokitansky  *  refers  to  the  obstruction  to  the  circulation  occasioned  by 
the  expansion  of  the  air-cells  in  pulmonary  emphysema  as  one  of  the  causes  of 
dilatation  of  the  right  ventricle  and  auricle,  but  says  nothing  of  similar  changes 
on  the  left  side.  Other  pathologists,  however,  as  Lebert  and  Gairdner,  have 
shown  that  at  least  in  long-standing  emphysema  the  left  side  is  also  not  infre- 
quently involved  in  disease. 

What  explanation,  then,  is  to  be  given  of  those  changes  in  the  left  chambers 
which,  if  less  frequent  than  hypertrophy  and  dilatation  on  the  right  side,  are 
yet  certainly  not  uncommon  ?  Evidently,  they  cannot  be  referred  to  obstruc- 
tion in  the  pulmonary  circulation ;  for  this,  while  producing  backward  pres- 
sure into  the  right  compartments,  must,  on  the  contrary,  lessen  the  amount  of 
blood  received  by  the  left  chambers,  which  therefore  have  no  excessive  labor 
thrown  upon  them  from  this  cause,  and  so  cannot  become  hypertrophied  m 
such  a  manner. 

The  explanation  is  probably  to  be  found  partly,  as  suggested  by  Waters,* 
in  the  altered  position  of  the  heart  occasioned  by  the  emphysema,  and  partly 
in  the  remora  of  the  venous  circulation. 

There  are  thus  two  factors  to  be  considered,  the  first  of  which  applies  to 
the  right  heart  as  well  as  to  the  left.  As  to  this  first,  the  more  extensive  the 
emphysema  the  greater  is  the  degree  of  displacement  that  the  heart  under- 

*  Path,  Anal.,  vol.  iv.  p.  130. 

*  Dineasen  of  the  Chest,  p.  152. 
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and  as  the  norraal  position  of  the  ventricles  with  reference  to  the 

E?ries  emanating  from  them  offers  the  easiest  course  to  the  hlood^nir rents, 
any  departure  from  thi.s  ]K>!?itiun  causes  an  embarrassment,  and  consequently 
increased  hibor,  in  the  left  chamljcrs  as  well  as  the  ri<^ht ;  hence  one  explana- 
tion of  the  hypertrophy  on  both  sides.  As  to  the  seconti  factor,  the  obstruc- 
tion to  the  general  capillary  circuhition  necessitates  an  increased  efibrt  of  the 
left  ventricie  to  overcome  it ;  and  so,  as  far  ai?  it  is  concerned,  another  cause 
of  hypertrophy  is  in  o[)eration. 

It  \»  frequently  observed  in  advanced  emphysema  that  there  is  a  marked 
disproportion  between  the  forcible  heart-heat  and  the  feeble  radial  pulse,  the 
former  bein^  due  to  the  hypertrophy,  an<i  the  latter  to  the  small  amount  of 
bltiod  received  and  propelled  by  the  heart. 

Besides  these  changes  in  the  size  nf  the  heart  and  the  thickness  of  its  walls, 
constituting  hypertrophy  or  dilatiition  as  the  case  may  be,  a  displacement  of  the 
entire  organ  is  a  not  uncommon  consequence  of  emphysema.  The  direction 
of  this  displacement  may  vary,  so  that^  it  may  be  either  directly  backward, 
the  heart  bein^  ovcrlapp<xl  by  the  distended  lun^,  or  it  amy  he  downward  or 
to  the  right  of  the  sttTnum,  A  much  fr-reater  decrree  of  displacement  of  the 
heart  may  result  fri>ni  the  pressure  of  pleural  effiisiun  tlnui  from  emphvBemH 
of  the  lung;  but  when  due  to  pleurL«iy  it  is  generally  of  >ihorter  tluration  and 
admits  of  perfect  restoratit>n,  where^Ls  when  ciuised  by  emphysema  it  is  usually 
permanent.  The  writer  hius  at  present  under  his  care  a  ciL*e  of  extreme  dis- 
placement of  the  heart  to  the  right,  the  apex-beat  being  felt  and  seen  to  the 
right  of  the  sternum  ;  but  in  this  patient,  while  extensive  supplementary 
emphysema  of  the  left  lung,  due  to  the  almost  complete  incapacitution  of  the 
rigfit  lung,  has  probably  had  a  share  in  causing  the  displacement,  yet  a  more 
important  cause  of  it  has  been  contraction  of  the  right  side  of  the  chest,  the 
result  of  absorption  of  an  old  pleural  effusion  which  has  left  the  lung  bound 
back  and  adherent  This  case  closely  resembles  one  reported  by  !StokeJ3  as 
presenting  **  the  singular  phenomenon  of  the  displacement  of  the  heart  to  the 
rijjbt  side,  consequent  on  the  removal  of  an  effusion  of  the  right  side."  * 

l)njpsy  i*  to  be  regarded  as  one  of  the  most  notable  complicutions  and  con* 
llilltauenees  of  emphysema;  for  when  the  diseajse  is  of  long  standing  the  loss  of 
tNiiance  between  the  arterial  and  venous  circulation  occasioned  by  the  obstruc- 
tion to  the  passage  of  blood  through  the  lungs  gives  rise  uhimately  to  effusion 
of  the  scrum,  which  is  first  seen  in  the  lower  extremities,  and  may  subsequently 
liecome  general. 

In  consequence  of  the  disturbances  in  the  circulation  and  respiration  which 
have  been  considered,  it  is  not  surprising  that  the  nutritive  fiinctioii  slnndd  be 
Impaired,  as  is  found  often  to  be  the  cai«e  in  the  subjects  of  old  emphysema,  who 
pni.-ient  a  cachectic  and  anaemic  api>earanee,  partly  due  to  malaeration  of  the 
lihwd,  and  partly  to  imperfect  performance  of  the  assimilative  functions  ocea- 
aioned  by  passive  congestion  of  the  alimentary  tract.  Still  another  cause  may 
be  founfl,  as  stigge«*tcd  by  Hertz,'  in  the  insufficient  supplv  of  the  elements 
received  from  the  lymph  through  the  imj:icrfect  emptying  ot  the  thoracic  duct 
mto  the  distended  letl  subclavian  vein. 

There  has  been  much  dLscussion  as  to  the  connection  between  emphysema 


find  pulmonary  phthL^is,  some  pathologists  having  hehl  that  the  two  atfeetions 
c  incompatible  with  each  otn 

prnphylactic  influence  against  f  

furnisli  no  valid  grounds  for  such  a  belief     So  far  as  supplementary  emphy 


arc  incompatible  with  each  other,  and  that  emphysema  may  thus  exercise  a 
'n>phvlactic  influence  against  phthisis.     Careful  and  extensive  observations 


senm  is  concerned,  it  is  a  common  thin^  to  find  emphyscmat-ous  patches  at  the 
basc^  and  along  the  nuirgins  of  lunfp^  the  apices  of  which  are  tuberculous.  In 
such  ciUies  the  incrttased  inspinitor)-  labor  thrown  ui>on  some  portions  of  the 
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lungs  in  consequence  of  impaired  function  of  other  parts  accounts  for  the 
emphysema.  But,  besides  this  common  condition,  cases  are  met  with  in 
which  the  emphysematous  portions  are  themselves  beset  with  tubercle.  Such 
a  case  is  reported  by  Waters,*  in  which  an  emphysematous  lung  was  found 
studded  witfi  tuberculous  matter,  which  on  microscopic  examination  was  seen 
in  the  air-sacs  and  ultimate  bronchial  tubes. 

While  emphysema  ensures  no  absolute  immunity  from  tuberculous  diseases 
of  the  lungs,  yet  the  physical  condition  involved  in  it  does  lessen  the  liability 
to  tuberculous  deposit,  which  is  favored  by  active  hyperaemia,  and  active  hyper- 
semia  is  not  apt  to  occur  in  an  emphysematous  part  of  a  lung.  It  likewise  less- 
ens the  liabihty  to  such  pulmonar}'  affections  as  hemoptysis,  oedema,  and  per- 
haps pneumonia.  The  diminished  pulmonary  circulation  occasioned  by  the 
shrinking  and  obliteration  of  the  capillaries  explains  the  infrequency  of  haj- 
moptysis.  The  same  cause,  together  with  the  smaller  amount  of  interlobular 
areolar  tissue  that  the  emphysematous  lung  contains,  lessens  the  liability  to 
oedema,  because  there  are  both  less  blood  from  which  the  serum  can  be  efiused 
and  less  of  the  tissue  in  which  it  can  be  collected  and  held.  And  the  infre- 
quency of  pneumonia  in  an  emphysematous  lung  is  owing  to  the  absence  of 
conditions  favoring  hypenemic  changes. 

Duration  and  Terminations. — No  definite  limit  can  be  assigned  to  the 
duration  of  emphysema,  as  the  progress  of  the  disease  varies  very  much  in 
different  persons  according  to  the  underlying  cause,  and  according  also  to  the 
care  taken  in  avoiding  those  influences  which  promote  its  development,  such 
as  physical  exertion  or  exposure  to  cold  and  damp.  Many  persons  with  ex- 
tensive emphysema,  if  they  can  secure  favorable  climatic  conditions,  and  thus 
escape  attacks  of  bronchial  catarrh,  will  live  on  for  years  in  comparative  com- 
fort, whereas  in  others  the  disease  may  advance  with  rapidity  to  a  fatal  issue 
if  their  situation  in  life  necessitates  hard  work  or  exposure  to  causes  that 
induce  frequent  attacks  of  bronchitis.  The  immediate  cause  of  a  fatal  termi- 
nation is  generally  either  apncea  resulting  from  extensive  bronchitis,  or  asthe- 
nia from  impaired  action  of  the  heart,  or  both  of  these  conditions  together. 

Pathology  and  Morbid  Anatomy. — From  examinations  made  at  vari- 
ous stages  of  the  disease  in  those  who  have  died  of  emphysema  it  is  seen  that 
the  earliest  change  is  a  dilatation  of  the  air-sacs,  which  become  gradually 
more  distended,  their  walls  growing  thinner,  until  they  may  yield  at  some 
points  and  perforations  occur.  As  the  disease  advances  the  perforations 
become  larger  and  more  numerous,  until  the  walls  are  so  far  destroyed  that 
several  sacs  or  even  lobules  are  blended  together,  forming  only  one  cavity. 
The  alveoli  may  be  dilated  to  the  size  of  a  mustard-seed,  or  even  a  pea,  with- 
out undergoing  rupture,  and  may  thus  become  visible  by  the  unaided  eye ; 
but  when  the  emphysematous  spaces  are  as  large  as  a  hazelnut  or  small 
walnut  they  consist  of  numerous  air-sacs,  or  even  of  several  lobules,  fused 
together  by  the  atrophy  and  breaking  down  of  the  interalveolar  and  inter- 
lobular tissues.  When  the  cavities  thus  produced  by  the  fusion  of  several 
sacs  or  lobules  are  in  the  subpleural  portion  of  the  lung,  they  will  sometimes 
project  beyond  the  adjacent  surface,  so  as  to  form  appendages  of  the  size  of 
a  small  walnut  which  appear  to  be  connected  with  the  lung  by  a  pedicle.  It 
is  remarked  by  Waters  tnat  perforation  of  the  cell-walls  is  much  more  com- 
mon in  lobar  than  in  lobular  emphysema,  even  though  the  dilatation  of  the 
sacs  may  be  as  great  or  greater  in  the  latter  than  in  the  former  affection ; 
which  is  due,  no  doubt,  to  the  fact  that  the  extensive  and  diffused  changes  in 
the  lobar  form  are  dependent  upon  a  degenerative  process,  in  consequence  of 
which  the  walls  are  specially  prone  to  give  way. 

All  the  changes  just  referred  to,  from  the  earliest  and  slightest  degree  of 
distension  to  extreme  attenuation  and  perforation  of  the  walls,  wim  final 

*  DUeaaes  of  Uie  Chest,  p.  156. 
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coalescence  of  several  sacs  and  the  formation  of  appendages,  may  be  met 
with  ut  the  same  time  in  differetit  part^  of  the  game  lung.  The  most 
ftilvancetl  change*  are  found  most  commonly  at  the  apice*  ami  free  margins 
of  the  lungs,  wnile  in  the  dee{)er  parts  an  earlier  stage  only  may  have  been 
reachv^i. 

The  blmxi- vessels  in  the  eoll-walls  are  diminished  in  calibre  by  the  atrophy 
of  these  walls  and  by  the  constantly -increasiing  air-pre.«sure,  so  a^  to  admit 
uoJy  the  watery  part  of  the  blood ;  and  thus  is  explained  the  plgmenmry 
change  in  the  surrounding  tij^sues  where  the  bhxKl-corpuscles  collect,  Ulti- 
mately,  many  of  the  vessels  are  obliterated,  and  the  backward  pressure  tbu.s 
induced  extends  to  the  pulmonary  artery,  and  thus  gives  rise  to  hypertrophy 
and  dilatation  of  the  right  side  of  the  heart,  ns  already  explained.  It  is 
this  pressure  on  the  vessela  in  the  alveolar  walls  that  causes  nlso  passi%"e 
hypenemia  of  the  bronchial  mucous  membrane,  and  thus  produces  a  tendency 
to  hronchitls,  which  so  often  occurs  as  a  consequence  of  emphysema,  while, 
&gain^  primary  bronchitis  is  frequently  a  factor  in  the  production  of  the  dis- 
ejise.  The  principal  change  in  the  lironchial  tubes,  in  addition  to  the  hyper- 
icmia  and  softening  of  their  mucous  membrane  due  to  coexisting  bruiichitw, 
is  a  In-pertrophic  thickening  of  their  muscular  coat,  the  result  probably  of 
rept*atcd  sp^isujodic  action  in  the  asthmatic  attacks. 

Df  Afjso.^is. — The  chief  points  by  which  the  diagnosis  of  emphysema  is  deter* 
mined  have  already  been  referred  to  under  the  head  of  Symptoms  and  Signs. 
The  most  important  <>f  thene  ai*e  the  auscultatory  signs:  fnr,  although  the 
geuenil  symptoms  and  history  of  the  case  may  point  with  probability  to  the 
l^liure  of  the  malady,  yet  if  tht^e  alone  be  regarded  other  affections  may 
Msily  bo  confounded  with  it. 

The  auscultatory  signs  proper  to  emphysema  are  Incrensed  resonance  upon 
percussion,  feeble  respimtory  murmur,  and  prolonged  expiration.  Any  one 
of  these  physical  signs  may  he  met  with  in  other  affections  than  emphysema, 
but  when  they  occur  conjointly  they  point  only  to  this  diseiise.  In  addition 
to  them  the  alteration  in  the  form  of  the  ehest-wall,  so  that  it  becomes  rotund 
or  barrel-Hhai>ed,  and  the  asthmatic  character  of  the  breathing,  are  important 
indications.  The  di^^eases  most  likely  to  be  mistaken  for  emphysema  are 
jxhthlsis,  bronchitis,  pneumothorax,  and  pleural  effusion. 

In  the  early  stage  of  phthisis  feeblenesvS  of  respiratorv  murmur  with  pro- 
longed expiration  might  suggest  the  existence  of  empliysema;  but,  apart 
fnmi  the  fact  that  these  signs  at  any  time  when  a  douM  might  he  felt  are 
^pneraliy  confined  to  the  top  of  the  fung  in  phthisis,  the  diminished  percus- 
2on  resonance,  the  bronchial  or  bronrho-vesicular  breathing,  the  bron- 
cbophony  or  bronchial  whisper,  nnd  increased  vocal  resonance  and  fremitus 
^all  of  them  proper  signs  of  phthl^^is  and  all  wanting  in  emphysema — 
^MOuld  by  their  presence  or  absence  clearly  establish  the  differential  diagnosis 
mtweeji  the  two  affections.  In  more  advanced  phthisis,  when  softening  has 
taken  place  and  a  cavity  exists,  diificiilty  in  discriminating  between  the  two 
disetuiea  could  hardly  arise. 

Emphysema  is  so  frequently  associated  with  chronic  bronchitis  and  with 
intercurrent  attacks  of  acute  bronchitis  that  it  is  oflen  imiK>rtant  to  determine 
whether  these  latter  affections  exist  independently  or  arc  complications  of  the 
emphysema.  The  question  is  in  geneml  settled  by  the  history  of  the  cose  and 
by  the  conformation  of  the  chest,  showing  whether  previous  dilatation  of  the 
air-cells  ban  taken  nlace  or  not;  as  also  by  the  presence  or  absence  of  the 
special  signs  of  emphysema  when  those  of  the  bronchial  affection  are  encoun- 
tered. 

Capillaiy  bronchitis,  from  the  urgent  dyspnoea  attending  it  and  the  vesiculo- 
tympanitic resonance  which  it  sometimes  presents,  especially  in  the  upper  and 
anterior  parta  of  the  chest,  may  possibly  be  mistaken  for  emphysema,  from 
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which*,  however,  it  may  be  distinguished  by  the  quickened  pulse  and  high 
temperature  that  belong  to  this  form  of  bronchitis,  as  also  by  the  rapid  dif- 
fusion of  the  subcrepitant  rale  over  both  sides  of  the  chest  in  capillary  bron- 
cliitis ;  whereas  this  sign  is  absent  or  less  marked  in  emphysema.  Moreover, 
capillary  bronchitis  is  most  common  in  childhood,  when  diiiused  emphysema 
is  less  frequently  met  with. 

Pneumothorax  is  characterized  by  distension  of  the  chest  and  increased 
percussion  resonance — signs  which  belong  also  to  emphysema ;  but  the  possi- 
bility of  error  is  avoided  by  the  consideration  that  whereas  in  emphysema 
the  respiratory  sound  is  feebler  than  natural,  in  pneumothorax  it  is  strongly 
exaggerated  and  amphoric  in  character ;  and  there  are  also  the  additional  signs 
of  metallic  tinkling  and  the  plashing  noise  or  "  Hippocratic  succussion  sound  " 
made  by  moving  the  body  backward  and  forward.  Moreover,  even  as  regards 
the  sign  in  which  the  afiections  would  appear  to  resemble  each  other,  a  differ- 
ence may  be  observed  on  careful  examination;  for  the  percussion  note  of 
pneumothorax  is  purely  tympanitic,  while  in  emphysema  the  increased 
resonance  has  still  a  vesicular  charactefr  to  some  degree.  Pneumothorax, 
again,  is  always  a  unilateral  affection,  and  emphysema  is  almost  as  constant 
in  its  occurrence  on  both  sides  of  the  chest. 

It  might  appear  that  there  would  be  little  liability  to  confiise  emphysema 
with  pleural  effusion,  in  view  of  the  very  general  presence  of  dulness  on  per- 
cussion in  the  latter  affection  and  of  resonance  in  the  former.  But  in  some 
cases  of  fluid  effusion  in  the  chest  a  degree  of  tympanitic  resonance  is  met 
with,  more  especially  in  children.  J.  Lewis  Smith  remarks  that  "  as  a  rule 
in  the  pleuritis  of  children,  at  a  certain  stage  of  the  effusion,  percussion  pro- 
duces a  sound  which  is  cither  decidedly  t}'Tnpanitic  or  which  partakes  of  the 
tympanitic  character."  *  In  both  affections,  moreover,  there  may  be  enlarge- 
ment of  the  chest.  The  doubt,  if  it  arise,  may  be  settled  by  the  considera- 
tion that  in  emphysema  the  altered  resonance  and  the  enlargement  are  on 
both  sides ;  whereas  in  pleurisy  these  signs  are  in  general  on  one  side  only ; 
and,  inrther,  the"  enlargement  is  more  marked  at  the  top  of  the  chest  in 
emphysema  and  at  its  base  in  pleural  effusion. 

In  concluding  the  account  of  the  diagnosis  it  may  be  said  that  when  the 
history  of  a  case,  the  frequent  or  constant  occurrence  of  dyspnoea,  and  the 
more  or  less  rounded  conformation  of  the  chest  make  the  existence  of  emphy- 
sema probable,  this  probability  may  be  converted  into  a  certainty  by  the  dis- 
covery of  resonance  on  percussion,  feeble  respirator}'  murmur,  and  prolonged 
expiration. 

Prognosis. — The  circumstances,  apart  from  treatment,  which  especially 
affect  the  prognosis  of  emphysema  are  the  form  in  which  the  disease  occurs 
and  the  ability  of  the  patient  to  secure  immunity  from  influences  which  may 
increase  the  malady  itself  or  the  attendant  bronchitis,  such  as  hard  work, 
great  exertion  of  tne  respiratory  organs,  and  exposure  to  cold  and  damp. 

Acute  supplementary  emphysema,  even  when  it  affects  considerable  por- 
tions of  both  lungs,  may  entirely  disappear  and  the  vesicles  be  restorea  to 
their  integrity  on  the  removal  of  the  underlying  cause.  Thus,  the  vicarious 
dilatation  of  air-cells  following  acute  bronchitis  or  whooping  cough  in  chil- 
dren may  leave  no  sign  of  its  previous  existence  after  recovery  from  these 
diseases.  In  general,  the  shorter  the  duration  of  the  causal  diseases,  the 
more  likely  is  the  emphysema  to  disappear ;  for  if  it  be  maintained  for  a 
considerable  time,  the  elasticity  of  the  cells  may  be  so  damaged  that  they 
may  never  return  to  their  natural  size. 

In  hypertrophic  lobar  emphysema  the  prognosis  in  most  cases  is  unfavor- 
able as  regards  perfect  recovery ;  while  yet  the  disease  may  not  materially 
shorten  life,  and  with  proper  care  may  be  compatible  with  a  fair  degree  of 

»  Diseases  of  Children^  5th  ed.,  p.  607. 
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romfortftble  existence.  And,  indeed,  even  in  thi§  form  of  the  diseofie,  pro- 
vided it  do  not  alfect  a  grt^at  extent  of  liin^  and  hnve  not  been  of  very  mng 
duratioit,  tJiere  m  in  some  cases  ground  fur  hojie  of  ultimate  reeovery,  with 
resitomtion  of  the  air-cells  to  their  normal  condition.  Modern  methods  of 
treatment  have  rendered  the  prognosis  in  gucii  cases  somewhat  lesa  unfiivor- 
able  than  it  was  once  heki  to  be. 

Treatment.— The  treatment  of  emphysema  comprises  several  dijstinct 
objects:  1st,  the  arrest  of  the  degenerative  changes  which  may  be  gtjing  on 
in  the  wall^  of* the  air-vasicle^,  and  whieh  favor  their  dilatation]  2d,  the 
restoration,  as  far  as  i^  possible,  of  the  inte^rrity  of  the  lun^,  so  that  they 
may  resume  their  natural  siae ;  3d,  the  relief  of  bronchitis,  asthma,  and 
dropsy,  which  are  associated  as  secondary  aflectlony  with  the  primary  disease. 

To  meet  the  first  of  these  indicationii,  the  arrest  of  degenerative  cliange, 
iron  Ls  among  medicinal  agents  the  one  most  to  be  relied  tipon ;  for,  though 
neither  it  nor  any  other  means  has  power  to  restore  loss  of  tissue  or  to  repro- 
duce integrity  ot  structure  when  several  alveoli  are  fused  into  one  cavity  by 
the  breaking  down  of  their  partition-walls,  yet  by  enriching  the  blood  it  may 
improve  the  nutrition  of  these  ccll-walb  j^  tlxnt  the  tendency  to  dilatation 
and  rupture  may  be  checked.  Iron  steadily  administered  in  small  doses  is 
the  best  means  tor  etfecting  this  end,  and  if  the  patient  iibject  to  one  form  of 
the  metal  after  using  it  for  some  time,  it  may  be  changed  for  another.  The 
best  preparation  of  the  drug  is  probably  the  tincture  of  the  chloride,  and  ono 
of  the  best  forms  for  administering  this  medicine  is  the  mixture  of  acetate  of 
iron  and  ammonium  (Bai§hani's  mixture)  introduced  into  the  U.  S.  Pharmn- 
oopneia  of  1880,  This  is  ei*pecially  valuable,  when  any  dropsical  eHUsion 
exi8t«i,  on  account  of  its  gentle  diuretic  action.  In  addition  to  iron,  other 
agents  promotive  of  nutrition,  such  as  cod-liver  oil  and  the  hv|K}pho.sphites» 
may  be  used  with  the  same  view.  Stomachic  tonics,  such  as  the  si  tuple  bit- 
ters ttad  pepia,  may  be  useful  by  aiding  digestion  and  nutrition ;  and  at  the 
game  time,  ny  preventing  the  formation  of  Hatns,  they  may  relieve  the  dysp 
nnea  caused  by  upward  pressure  on  tlie  cliaphragm.  That  real  benefit  may 
be  derived  from  such  meajsures  is  beyond  doubt ;  and  it  is  to  be  feared  that 
8c*me  practitioners,  in  their  conviction  that  no  cure  can  be  wrought  in  those 
part*  uf  the  lung  wliicli  have  actually  undergone  wa.sting  and  rupture,  have 
tu  to«i  great  an  extent  neglected  the  use  of  means  which  may  at  Icjist  prevent 
the  advance  of  similar  changes  in  other  parts,  and  thus  tend  to  stay  the  prog- 
rtim  of  the  disease. 

D<!eji  and  hurried  re.'jpiration  will  increase  the  air-pressure  within  the  yield- 
ing vesichis;  for  this  rejison  active  exercise  isobjectionable,  especially  walking 
up  hill,  and  the  use  of  wind  instruments  is  to  be  strictly  i*rohibited.  Indeed, 
tiA  regards  this  last  cause  of  respiratory  pressure  the  patient's  inability  to  prac- 
tise 13  in  general  warning  enough,  but  ki  the  early  stages  of  the  aflection  a 
cautioii  against  it  may  be  necessaj-y. 

Tlie  suggestion  of  the  use  of  strychnia  against  emphysema  is  not  foumlwl 
uo  a  correct  knowledge  of  the  mode  of  action  of  this  drug;  for,  although  it 
may  stimulate  muscular  contractility,  it  has  no  iirfiuence  upon  the  elasticity 
of  the  air-celb  and  no  power  to  reHtore  them  to  their  natural  size.  Whatever 
bt^nefit  may  result  from  it  is  due  solely  to  its  action  on  digestion  and  the  im- 
provement in  nutrition  to  which  it  may  thus  contribute. 

The  second  indication  of  treatment,  the  restoration  of  the  dilated  air-cells 
to  their  natural  size,  is  pos.sible,  if  at  all,  only  at  an  early  period  of  the  dis- 
ease or  in  portions  of  the  lung  which  have  not  gone  beyond  a  moderate  degree 
of  csell-flilatation.  An  enlarged  space  formed  by  the  fiL^ion  of  several  cella 
cannot  be  lessened  in  size  by  any  meam*,  medical  or  ftjechanical,  and  the  loss 
of  respiratory  power  from  the  destruction  of  the  celbwalls  in  wliich  oxygena- 
tioti  IB  eflecte*!  does  not  admit  of  permanent  relief     Where,  however,  such 
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destruction  has  not  yet  taken  place  and  distension  is  not  extreme,  there  is 
reason  to  believe  that  a  return  of  the  cells  to  their  natural  size  may  in  some 
cases  be  accomplished.  The  inhalation  of  condensed  air  has  been  recom- 
mended with  this  view ;  and  no  doubt  good  may  result  from  it,  due  chiefly  to 
the  retardation  of  the  breathing  and  of  the  heart's  action  which  it  occasions, 
while  dyspnoea  is  relieved  by  the  larger  supply  of  oxygen  taken  in  at  each 
inspiration.  This  improvement  in  respiration  causes  more  complete  tissue- 
metamorphosis,  and  thus  aids  nutrition  and  all  the  fiinctions. 

Still  greater  benefit  is  to  be  derived  from  the  exhalation  *into  rarefied  air 
— a  measure  which  acts  upon  mechanical  principles,  and  has  been  found  to 
give  relief  not  only  to  the  symptoms  of  emphysema,  but  to  the  organic  dis- 
ease itself ;  for  the  retention  and  stasis  of  the  residual  air,  which  is  far  larger 
in  amount  in  emphysema  than  it  is  in  health,  serve  at  once  to  keep  up  the 
dilatation  of  the  cells  and  to  increase  the  dyspnoea ;  and  therefore  any  means 
which  will  effect  the  withdrawal  of  this  air  will  favor  the  return  of  the  cells 
to  their  normal  size,  and  at  the  same  time  relieve  the  dyspnoea.  This  benefit 
is  accomplished  by  the  method  of  expiration  into  rarefied  air,  which  acts  by 
suction — or  pneumatic  aspiration,  as  it  may  be  termed— drawing  out  the  air 
from  the  distended  vesicles,  and  relieving  them  of  the  continual  presence  and 
pressure  of  this  air.  Better  results  would  apj^ear  to  be  gotten  from  the  con- 
joint use  of  the  two  methods — the  inspiration  of  compressed  air  and  expira- 
tion into  rarefied  air — than  from  either  one  alone. 

By  the  persistent  use  of  these  means  in  cases  which  have  not  advanced  so 
far  as  to  defy  all  treatment  not  only  may  the  symptoms  of  dyspnoea,  cough, 
asthma,  and  impaired  nutrition  be  improved,  but  the  size  of  the  chest  may  be 
diminished,  as  shown  by  measurement ;  and  this  can  result  only  from  the 
return  of  the  distended  air-cells,  in  some  degree  at  least,  to  their  normal 
capacity. 

The  apparatus  best  fitted  to  effect  this  double  purpose  is  that  of  Walden- 
burg,  as  modified  by  Tobold.*  The  method  of  using  it  is  simple,  and  can 
readily  be  understood  by  examining  the  instrument.  It  must  be  said  that 
the  most  valuable  action  of  this  apparatus  consists  in  the  withdrawal  of  the 
air  from  the  cells  which  it  effects,  for  this  tends  to  produce  an  organic  change 
for  the  better — viz.  the  diminution  of  the  enlarged  cells  by  a  sort  of  suction ; 
while  its  other  action,  the  supply  of  condensed  air,  gives  relief  to  symptoms 
mainly.  In  emphysema  the  expiratory  act  is  relatively  more  impaired  than  the 
inspiratory,  and  the  apparatus  is  best  adapted  to  the  relief  of  this  greater 
'  deficiency.  Henry  Saltzer,  formerly  of  Germany  and  now  of  Baltimore,  has 
recently  obtained  very  favorable  results  from  its  use  in  emphysema,  not  only 
rs  regards  the  dyspnoea  and  other  symptoms,  but  also  in  the  way  of  lessening 
the  size  of  the  cnest  as  determined  Iby  measurements.* 

The  third  indication  of  treatment  has  reference  to  the  complications  of 
emphysema.  Of  these  the  most  common,  and  one  of  the  most  important,  is 
bronchitis,  which  is  to  be  treated  in  the  same  way  as  when  it  occurs  as  an 
independent  affection.  Expectorants  to  promote  and  remove  secretion  and 
agents  to  allay  coujrh  are  very  important  means,  because  the  retention  of 
secretion  and  the  effort  of  cough  to  expel  it  cause  a  strain  upon  the  air-cells, 
and  thus  increase  the  emphysema.  The  local  use,  by  inhalation  or  spray,  of 
opiates,  belladonna,  hyoscyanms,  and  other  agents  of  this  class,  is  often  most 
serviceable  by  giving  relief  to  the  cough  without  disturbing  digestion.  As 
bronchitis  is  in  many  emphysematous  patiente  a  very  chronic  aflfection,  and  is 
attended  with  submucous  thickening  in  the  bronchial  tubes  and  consequent 
diminution  of  their  calibre,  the  iodide  of  potassium  is  an  agent  of  special 

^  This  instrument  is  made  by  Messrs.  J.  Reynders  &  Co.  of  New  York, 
*  A  reference  to  Saltzer's  observations  and  meaAurementii  may  be  found  in  "WeiPs  Hand- 
book  of  lopogiaphical  PercussioHf  pp.  107,  108,  Leipzig,  1880. 
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value  for  its  relief.  Whether  the  influence  of  this  remedy  is  duo  to  a  &orbe- 
facittnt  power  or  to  eorae  other  unexphiincil  mode  of  action,  there  is  no  doubt 
of  its  greBt  value  in  ebronie  l>runrhitii!,  so  that  for  this  compheation  of  emphy- 
hema  it  claims  a  very  liigh  rank  amon^^  meiliciues.  The  rapiility  with  wliieh 
relief  id  artorded  to  the  cough  and  dyspnoea  of  bronchitis,  and  to  the  asth- 
matic paroxysms  attending  it,  by  full  doses  of  10  or  15  grains  of  iodide  of 
fM3ta»?ium  at  intervals  of  four  hours,  makes  it  probable  tliat  its  action  is 
piirtly  neurotic  in  cliaractcr.  It  it^  rciimrked  by  Austin  Flint,  8r.,  that  when 
the  iodide  has  effected  a  marked  improvement  in  the  chronic  bruiichitb 
be  lift*  known  the  characteristic  deformity  caused  by  the  emphysema  to  \)e 
Dotubly  diiuinished/ 

A  dangerous  symptom  which  sometimes  arises  in  the  course  of  the  chronic 
brimchitis  accompanying  cm|)hy5ejna  is  profuse  bronciiial  catarrh,  which  may 
dciftroy  life  by  producing  apntea,  the  surface  becoming  cold  and  the  pulse  feeble 
and  vanishing  as  the  patient  seems  to  be  drowning  in  his  own  secretion.  In  this 
condition  the  writer  has  in  several  lostanees  found  prompt  and  unmistakable 
benefit  from  the  hypodermic  injection  of  hydrobromate  of  quinia,  and  he 
would  strongly  advise  the  use  of  this  agent  The  solution  he  luis  employed 
is  of  the  strength  of  4  grains  of  the  salt  to  20  minims,  and  of  this  15  to  20 
minims  has  been  the  dose  given.  Under  the  action  of  this  remedy  the  pulmo- 
nary* capillaries  would  appear  to  be  so  toned  that  further  effusion  is  checke<i, 
and  the  gasping  and  cyanotic  condition  baa  been  speedily  succeeded  by  com- 
fortable breathing.  For  the  same  symptom  Waters  advises  the  use  of  mode- 
rately large  doses  of  turpentine  (drachm  doses  in  aromatic  water  every  two 
hours)  on  a  plan  suggested  by  Sir  D.  Corrigan  of  Dublin.* 

As  bronchitis  has  so  much  power  to  produce  emphysema  when  the  condi- 
tions favorable  to  its  occurrence  exist,  and  to  increase  it  when  alrea*ly  estab- 
lished, everything  tending  to  prevent  it  is  of  great  importance.  With  this 
view  the  avoidance  of  cold  and  wet,  and,  when  practicable,  recourse  to  a  mild 
climate  in  winter,  are  advisable. 

The  attacks  of  asthma  to  which  emphysematous  patients  are  subject  arc  to 

treated  in  the  same  way  as  the  purelv  s|>asnKtdJc  form  occurring  independ* 
ntlv  of  dific<>verable  organic  disease.  If  tlie  difEcult  breathing  has  come  on 
uddenly  and  the  patient  is  not  laboring  under  advanced  dilatation  of  the 
heart,  prompt  relief  may  be  given  by  a  h}^odermic  injection  of  morphia ; 
but  if  the  heart  is  much  diluted,  this  might  endanger  too  great  depression. 
Chloral  is  genemUy  unsafe  for  the  same  reason.  The  bromides  in  full  doses 
may  be  serviceable  in  the  les^  ^severe  attacks,  and  the  tincture  of  hpbeba  in 
doeee  of  10-20  drops  every  fifteen  minutes  until  slight  nausea  is  felt  is  ollen 
of  great  benefit,  as  is  also  the  smoking  of  stramonium- leaves. 

The  dropsy  met  with  in  advanced  stages  of  emphysema  may  be  so  promi- 
nent a  symjitora  as  to  require  special  treatment  Its  cnuse  is  found  in  dilnt^i- 
tiou  and  weakness  of  the  right  chambers  of  the  heart,  which  result  from 
oljst ruction  to  the  circulation  through  the  lungs  when  compensative  hyper- 
trophy 18  no  longer  efficient,  for  tlien  these  give  rise  to  passive  conger 
tion  of  the  liver  and  kidneys  and  remora  of  the  general  venous  system,  with 
dropsical  leakage,  seen  first  and  cliiefly  in  the  lower  extremities.  Treatment 
is  therefore  to  be  directed  chiefly  to  increasing  the  tone  of  the  heart;  and  for 
this  purp<jse  digitalis  is  most  useful,  as  it  is  in  other  forms  of  cardiac  drojisy. 
The  chief  indication  of  its  beneficial  action  is  seen  in  the  better  action  of  the 
kidf»eys  consequent  upon  the  increased  impulsive  force  given  to  the  heart. 
When  acting  favorably,  marked  relief  both  of  tlie  dropsv  and  the  dyspntea 
may  be  obtained  from  the  use  of  this  agent  in  the  dose  of  2  to  4  drachms  of 
the  inftisiou  or  10  or  15  drops  of  the  tincture  everj^  three  or  four  hours.     If 

'  Oinieai  Medi^ins,  p.  131. 
*  BiMOMa  of  the  Chcslj  p,  172, 
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the  stomach  should  oot  be^r  the  digitaliB,  as  is  sometimes  the  case,  or  if  it  fail 
to  act  or  lose  its  power,  the  fluid  extract  of  convallaria,  recently  introduced  m 
synergistic  with  foxglove,  may  be  emjiloyed  as  a  substitute  for  it. 

Under  similar  circumstaucfs,  if  the  patient *s  strength  will  admit  of  it,  ^reat 
benefit  will  sometimes  result  from  a  mercurial  purge,  by  which  piissive  congres- 
tion  of  the  portal  system  may  be  relieved  and  the  upward  pressure  of  an 
engorged  liver  in  some  degree  lessened. 


4.  Atrophic  Lobar  Emphysema, 

This  dlsoase  differs  from  the  hy]>ertriiphic  form  of  emphysema  in  the  cir- 
cumstance that  the  bulk  of  the  atfected  lungs  hiis  undergone  diminution  from 
waste  or  atropliy  of  their  tissue.  Absolutely,  the  lungs  may  contain  no  more 
air  than  they  should  in  health — they  may  even  contain  less^ — but,  relatively, 
there  is  an  increased  amount  of  air  in  them  in  consefiuence  of  the  diminished 
amount  of  the  long-tissue.  Such  relative  increase  of  air  in  a  given  area  of  the 
lung  may  be  very  considenible  from  the  atrophy  and  destruction  of  the  cell- 
walls,  the  alveoli  coalescing  so  as  to  form  cavities,  while  the  individual  air- 
cells  are  not  dilated.  The  entire  lung,  however,  is  shrunken,  the  chest-wall 
correspondingly  depressed  and  contracted,  and  the  thoracic  muscles  atrophied. 
The  function  of  the  atfectcd  lungs  is  impaired  in  consequence  of  their  loss  of 
size  and  the  diminution  of  the  respirutory  movements.  This  l^  of  course 
es[)ecially  noticeable  when  exertion  is  nuule,  while  under  other  circumstances 
tiiere  may  be  little  or  no  embarrassment  of  breathing  unless  tlie  disease  is  far 
advanced  and  has  involved  a  large  amount  of  both  lungs.  But,  in  general, 
this  form  of  disease  causes  less  distress  and  is  a  less  formidable  affection  than 
hypertrophic  emphysema.  In  some  cases  a  mingling  of  the  two  forms  is 
fnund,  as  when  a  person  the  suhject  of  general  atrophic  emphysema  haa  a  local 
vesicular  dihitatiori  developed  at  the  top  and  margins  of  the  lungs- 

The  shrunken  state  of  the  lungs  in  atrophic  empliysema  prevents  the  heart 
from  being  overlapped,  so  that  the  area  of  cardiac  dulness  is  not  lessened,  as 
it  is  in  the  hypertrophic  form ;  and  as  the  general  waste  of  the  svstera  is 
attended  with  a  diminution  of  the  amount  of  blood,  dilatation  of  tbe  right 
ventricle,  and  consei|ueui  dropsy,  are  not  apt  to  occur,  as  they  arc  in  hyfKT- 
trtmhic  emphysema. 

Etiology. — Atrophic  eraphysema  is  always  due  to  constitutional  causea. 
It  is  found  chiefly  in  old  persons  or  in  those  in  whum  impaired  nutrition  has 
produced  the  degenerative  changes  of  old  age.  Hence  it  is  described  by  some 
writers  as  senile  emphysema  or  senile  atrophy  of  the  lungs. 

Symptoms. — Of  the  general  symptoms  of  atrophic  enjphyscma,  apart  from 
those  which  belong  also  to  t!ie  hypertrophic  form,  the  most  marked  are — ftrst, 
the  le^encd  size  of  the  thorax ;  and,  se^cond,  the  character  of  the  dppnoea, 
which  is  not  urgent,  and  is  not  apt  to  occur  except  on  making  exertion.  The 
blood  is  lessened  in  amount  from  the  gtmeral  impairment  of  nutrition,  and  is 
therefore  mlapted,  so  to  speak,  in  quantity  to  the  dinunished  auniting  space. 
Percussion  in  general  gives  exaggeriited  resonance,  from  the  relative  increase 
of  air  in  the  lung  and  the  thinnci^  of  the  thoracic  wall,  which  thus  vibrates  more 
perfectly.  In  some  cases,  however,  from  loss  of  elasticity  in  the  cartilages  of 
the  ribs,  the  resonance  is  even  diminished.  On  auscultation  there  arc  found 
somewhat  prolonged  expiration  and,  in  general,  feeble  inspiratory  murmur — 
signs  which  belong  also,  but  in  greater  degree,  to  true  hypertrnphic  emphy- 
sema, Irom  which,  however,  the  atrophic  form  is  to  be  distinguished  by  the 
contraction  of  the  chest  that  is  seen  throughout  its  entire  contour. 

In  some  cases  of  hy|)ertrophic  emphysemii  there  may  be,  it  is  tnie,  an 
appearance  of  partial  contraction  of  tiie  chest- ^vail,  since  where  the  emphy- 
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gema  has  produced  a  marked  bulgiDg  of  the  upper  portion  of  the  thorax  the 
port  below  may  seem  by  contrast  to  be  CDiitracted,  But  in  the  atrophic  form 
of  the  disease  no  distension  is  seen  at  any  pai"t  of  the  che^ft-wall,  tlie  wliole 
surface  being  aiore  or  le&i  sunken  and  cuntractcd.  Even  in  hyjx^rtrophic 
emphysema  with  dbtension  of  the  tliorax,  when  the  di^eaac  has  lasted  a  long 
time  there  may  be  some  degree  of  wiistiug  of  the  lung-tissue ;  but  this  eon- 
tlition  doea  not  constitute  true  atroj)hic  emphysema,  which  is  such  from  the 
betrinning  without  any  preceding  stage  of  hypertrophy,  ^ 

t)fAGyo3is. — The  diagnosis  of  atrophic  emphysema  is  to  be  made  by  the 
phvsicai  ©igns  studied  In  connection  with  the  conformation  of  the  ehc^st, 

t'ROOKOSis. — The  prognosis  of  thi.s  afiectioo  is  hopeless  as  regards  a  cure, 
since  the  organic  change  id  due  to  the  degeneration  of  age;  yet  the  disease 
may  coutinae  for  years  without  materially  or  at  all  aflectiug  the  duration  of 
life. 

Trbl%tment. — The  atrophied  lungs  can  never  be  restored  to  their  integrity ; 
treatment  is  therefore  limited  to  the  use  of  tonics  and  nutriment  in  order  to 
hold  in  check  the  process  of  waste;  and  to  the  relief  of  bronchial  catarrh, 
rhich  h  apt  to  be  attended  with  profuse  purulent  secretion.  The  agents  best 
"  to  tiieee  two  purposes  have  already  been  considered. 


II.  INTERLOBULAR  OR  EXTRA-VESICULAR  EMPHYSEMA. 

IxTERLOBiTLAR  OF  extfa-vesicular  emphysema  is»  as  has  been  previously 
Ited,  an  affection  differing  anatomically  and  pathologically  from  the  form 
'  disease  already  fiescribed.  In  the  vesicular  form  air  U  present  where  it 
nomially  belongs,  but  in  undue  amount;  in  the  interlobular  form  it  is  present 
where  it  ought  not  to  be — that  is,  in  the  meshes  of  the  connective  tissue 
between  the  lobules,  beneath  the  pleura,  and  around  the  bronchial  tubes  and 
pulmonary  vessels.  These  situations  may  be  reached  by  the  air  through  a 
rupture  of  the  vesicles,  and  thus  in  some  cases  vesicular  mav  be  associated 
with  interlobular  emphysema,  the  rupture  having  occurred  frora  violent 
cough  ;  or  the  emphysematous  infiltration  may  be  gaseous,  as  the  result  of 
gangrene  occurring  during  life  or  of  decompasition  after  death. 

Diagnosis. — Tlie  presence  of  air  in  the  connective  tissue  of  the  lungs  can- 
not be  determined  by  any  signs  or  gymptoins;  if,  however,  it  should  be  dis- 
covered in  the  subcutaneous  tissue  of  the  neck,  face,  or  chest,  giving  rise  to 
puffineas  and  crackling  of  the  integument,  its  presence  in  the  areohir  tissue 
of  the  lungs  may  be  suspected,  especially  if  there  iie  coexisting  vesicular 
emphysema,  the  air  having  passed  into  the  mediastinum  and  thence  into  the 
itasue  beneath  the  skin. 

The  existence  of  interlobular  emphysema  is  not,  in  general,  of  serious  sig- 
nificance, as  the  air  commonly  disappears  from  the  subcutaneous  tissue  in  a 
few  days;  whence  it  may  be  inferred  that  it  likewise  disappears  from  the  con- 
nective tis&ue  of  the  lung,  the  opening  which  had  admitted  it  there  having 
beoome  closed.  If  present  in  large  amount  in  the  lung-subi>tance,  it  may, 
however,  increase  the  difficult  breathing  of  an  empliysematous  subject  by 
eompreasing  a  number  of  the  air- vesicles.  Or,  again,  if  the  interstitial  emphy- 
eema  be  subpleural,  the  bulla  may  burst,  and  the  air,  escaping  into  the  cavity 
of  the  chest,  may  occasion  pneumothorax,  or  even  hydro-rmeumothoraxt 
from  the  resulting  inflammation.  Such  an  occurrence  is,  nowever,  very 
uncommon. 

Even  when  the  diagnosis  of  interlobular  emphysema  is  established,  no 
treatment  is  needed  or  practicable. 


COLLAPSE  OF  THE  LUNG  (ATELECTASIS). 

By  SAMUEL  C.  CHEW,  M.  D. 


Definition. — ^The  term  atelectasis  is  derived  from  drtXijq,  incomplete,  and 
ixTa<rt<;y  expansion,  and^designatcs  a  condition  in  which  the  lung  has  failed  to 
expand  or  nas  returned  in  part  or  throughout  its  whole  extent  to  the  state  of 
non-expansion  which  is  normal  in  foetal  life.  In  the  former  case  the  state  is 
one  of  congenital  atelectasis,  and  is  of  course  met  with  only  in  the  new-born ; 
in  the  latter  it  is  acquired  atelectasis,  or  collapse  of  the  lung,  a  portion  or 
portions  of  the  organ  which  have  once  been  expanded  having  the  air  excluded 
from  their  alveoli,  so  that  these  collapse  and  return  to  the  pre-nat^  state. 
To  this  condition  of  acquired  atelectasis  the  term  apneumatosis,  from  a  nega- 
tive, and  7:)^eufiaTWffi<;,  filling  with  air,  was  applied  by  Fuchs  in  1849,  and  it 
has  since  been  adopted  by  Graily  Hewitt. 

History. — For  a  long  time  this  affection  was  regarded  as  a  peculiar  form 
of  pneumonia,  for  the  reason  that  at  post-mortem  examinations  patches  of 
collapsed  lung-tissue  were  found  which  appeared  to  have  undergone  solidifi- 
cation. Inasmuch  as  the  condition  was  most  frequently  met  with  in  young 
children,  and  the  supposed  solidification  was  ofren  limited  to  certain  lobules 
of  the  lung  with  intervening  healthier  spaces,  it  was  described  as  the  lobular 
pneumonia  of  children. 

The  secondary  nature  of  the  affection,  and  the  fact  that  it  is  very  generally 
preceded  by  bronchitis,  and  sometimes  by  catarrhal  pneumonia,  were  pointed 
out  by  Barthez  and  Rilliet  in  1838.  Some  other  important  distmctions 
between  this  affection  and  general  or  lobar  pneumonia  had  been  referred  to 
by  various  writers,  but  it  was  not  until  1844  that  its  true  nature  was  satisfac- 
torily elucidated  by  Bailly  and  Legendre,  who  showed,  by  blowing  air  into 
the  lungs  after  death,  that  the  lobules  supposed  to  be  hepatized  were  not 
really  solidified  by  exudation,  but  had  simply  collapsed  for  want  of  air. 

Etiology. — ^The  congenital  atelectasis  of  new-born  children  may  be  due 
to  original  feebleness,  to  protraction  of  labor  interfering  with  the  blood-supply 
through  the  cord,  or  to  obstruction  of  the  air-passages  by  mucus  or  otner 
substances.  In  any  case,  it  is  the  result  of  non-expansion  of  the  chest,  so 
that  the  lungs  are  not  unfolded.  This  constitutes  atelectasis  in  the  strict 
sense. 

Acauired  atelectasis,  ^pneumatosis  or  collapse  of  the  lung,  is  an  affection 
most  n'equent  in  early  infancy,  though  not  limited  to  that  period  of  life,  since 
bronchitis  with  defective  innervation  and  great  impairment  of  strength,  the 
essential  factors  in  the  production  of  the  disease,  may  occur  at  any  period 
of  life. 

It  is  probably  in  almost  ever^  case  secondary  to  bronchitis,  and  due  to  the 
occlusion  of  the  smaller  bronchi  by  the  presence  of  mucus  allowing  the  egress, 
but  impeding  the  ingress,  of  air,  so  that  the  lobules  to  which  they  lead  are 
gradually  evacuated  of  air,  and  thus  finally  collapse. 

Obstruction  of  a  bronchial  tube  by  a  foreign  body  or  by  the  pressure  of  a 
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morbid  j;rowth  within  the  lung  may  prrxluce  collapse  of  the  lobules  U>  which 
Bueh  tube  lends,  a  smaller  or  larger  part  of  the  lung  being  involved  in  pro- 
portion to  the  si/e  of  the  obstructed  broncbuF.  Such  cases  are,  however,  very- 
rare,  and  they  more  closely  rt^emble  the  condidon  brought  about  by  the  pres- 
anre  of  a  pleural  effusion  giving  rbe  to  tlie  state  of  t^arnification,  wliicb  is,  in 
effect,  an  atelectasis  involving  the  greater  part  or  the  whole  of  a  luug,  aiul 
not  limited  to  certain  lobules  nor  taking  place  lobule  by  lobule. 

The  principal  cause  of  lobular  coUapse  b  no  doubt  bronchial  catarrh,  the 
ttction  of  wlijch  is  aided  by  impairment  of  the  gencnil  strength  uud  of  mns- 
cular  respiratory  power ;  for  the  naturLil  eliL^ticity  of  the  lung-tissue  would 
favor  the  exit  and  opjx>«e  the  entrance  nf  air  unless  it  were  countei'lmlauced 
by  muscular  action  in  inspiration.  If,  then,  thia  inspiratory  action  is  lea^sened, 
the  ref|uidite  amount  of  air  will  not  enter  the  alveoli,  and  that  which  th(^y 
alrendy  contain  will  be  in  part  driven  out,  and  perhaps  in  part  absorbeii  into 
the  blood»  l>y  the  pr<^sure  to  which  it  is  subjected.  Deficient  innervation  and 
lower  vital  power  are  thus  important  elements  in  determining  colhiji^,  which 
ia  most  common  in  very  young  infantg  or  in  those  who,  though  somewhat 
older,  have  had  their  nutrition  impuirtd  by  malhygienic  influences  or  by 
other  diseases. 

The  mechanism  of  the  production  of  lobular  collapse  by  the  presence  of 
mucus  in  the  bronchial  tubes  has  been  well  explained  by  the  classical  obser- 
vations and  experiments  of  Gairdner  and  of  Hutchinson.  They  hliowed 
that  the  physical  result  of  collapse  is  in  part  due  to  the  force  of  expiration 
l>e)Qg  greiiter  than  that  of  inspiration,  and  in  part  to  the  anatomical  fornui- 
tion  of  the  bronchial  tree.  As  to  the  former  of  tht^c  causes,  it  was  shown 
W  the  experiments  of  Hutchinson,  alre^xdy  nlluded  to  in  the  article  on 
Emphysema,  that  the  f^^rce  of  ex}jiration  capable  of  being  applii^l  for  the 
overcoming  of  obstruction  in  the  bronchial  tubes  is  greater  than  that  of 
inspiration^ — in  opposition  to  the  teaching  of  Laeunec,  who  regarded  the 
inspiratory  as  the  greater  force.  Repeated  eilbrts  Ui  clear  the  bronchial 
tubes  of  accumulat^i^l  secretion  by  the  forced  expiration  of  cougliing  must 
therefore  remove  air  from  the  alveoli  in  greater  amount  than  it  can  he 
returned  to  them  by  inspiration,  and  so  they  must  ultimately  be  evacuated 
of  their  continits  and  consequently  collapse. 

The  sexrond  mechanical  cau&e  to  whicii  Gairdner  refers  is  found  in  the 
shape  of  tiie  bronchial  tubes,  which  ta|Fer  in  size  as  they  advance  toward  the 
air-cells.  The  mucus  contained  within  a  tube  may  in  cousequence  of  this 
flhapo  act  as  a  ball-valve,  being  displaced  forward  in  the  direction  of  the 
greater  diameter  by  the  expiratory  efforts,  thus  allowing  the  exit  of  air,  the 
entrance  of  which  will  be  impeded  beaiosc  ii^pinitory  action  will  at  onco 
cl"se  the  valve.  This  valve-action  of  a  plug  of  mucus  is  well  illustrated  and 
proved  by  the  experiments  of  Mendelssohn  and  Traube.  In  one  of  these  a 
s^hot  was  iirtroduced  uito  the  letl  bronchus  of  a  ih^^^  and  in  two  days  the  left 
lung  was  found  collapsed  and  the  right  one  in  a  state  of  supplementary 
emphysema.  The  collapsed  lung  was  afterward  distended  by  inflation.  In 
JM  like  manner  pledgets  of  mucus  may  estJtblish  an  air-pump  action  that  will 
'tmpty  the  cells  to  which  the  obstructed  tubes  lead  and  causo  them  to  cxjllapst*. 
It  iM,  mtjreover,  not  improbable  that  a  portion  of  the  contained  air  is  absoroed 
by  the  blood-vi'sscls,  as  is  maintained  by  Fuchs, 

Aa  a  predift|>osiug  cause  age  has  a  remarkable  inEuence  in  producing  atelec- 
tasis, the  cunditi«»n  beinp  much  more  frequent  under  five  or  six  years  of  age 
than  after  that  time.  This  is  exnhiinixl  by  two  considerations:  The  first  is 
the  greater  prevalence  of  catarrhal  iiH'ecti^MJS  of  the  air-passiiges  in  young 
eJiildren  than  in  other  subjechs;  the  sectiud  is  the  fact  that  the  chest-walls 
in  a  child  are  more  pliable  and  less  firm  and  rej^istant  than  those  of  an  adult, 
•0  that  when  the  diaphragm  descends  in  inspiration  a  portion  of  the  chest-wall 
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may  sink  in,  and  the  lung  immediately  beneath  such  portion  will  not  expand 
to  meet  the  coital  wall  Hi?  it  dues  in  t)ldcr  persons.  According  to  Graily 
Hewitt,  the  part  at  which  the  chest- wall  m  most  depressed  is  '*  at  the  junction 
of  the  cartilages  with  the  ribs,  and  the  ribs  which  more  especially  exhibit  this 
want  of  power  to  resist  the  atmospheric  pressure  are  those  just  above  and 
below  the  nipple,  the  fourth  to  the  seventh  inclusive/'* 

The  principal  cause  of  collapse  involving  an  entire  lobe  or  the  whole  hing 
is  the  presence  of  liquid  in  the  thorax  in  the  form  either  of  inflammatory 
serous  effusion,  eranyeraa,  or  hydrothorax.  The  admisiiion  of  aii^  into  the 
cavity  of  the  chest  bv  perforation  of  the  lung  or  by  a  penetrating  wound  of 
the  thorax  may  also  lead  to  the  same  result  by  allowing  atmospheric  prcsi^ure 
on  the  lung.  In  such  cases  the  lung  may  again  expand  on  the  absorption  or 
withdruwjil  of  the  liquid  or  air,  but  it  sometimes  remains  permanently  com- 
pressed and  earnified. 

Symptoms.— It  is  probable  that  atelectasis  in  very  limited  degree  may  exist 
without  being  discovered  or  suspected,  the  amount  of  lung  involved  being 
insufficient  to  interfere  by  its  loss  of  function  with  respiration  or  to  give  ria€ 
to  appreciable  symptoms. 

In  congenital  atelectasis  the  symptoms  are  obvious  from  the  raomejit  of 
birth,  and  all  point  to  obstructed  or  imperfect  respiration  ;  but  they  vary  in 
degree.  Should  expansion  of  the  che^t  not  take  place  at  all,  the  heart,  which 
at  fii'st  may  be  ftjlt  feebly  beating,  will  s^ion  stop,  ami  death  will  occur.  In 
other  cases,  in  which  the  atelectasis  is  nfit  absolute,  but  yet  expansion  is  not 
Hccomplished  sufficiently  for  respiration  to  be  kept  up,  the  iufnnt  is  more  or 
less  cyanotic,  especially  about  tJie  lips  and  face  and  at  the  extremities.  The 
movements  of  tne  thorax  are  slight  in  degree,  and  the  cry  is  weak  and  sup- 
pressed, and  at  last  inaudible.  In  such  cnses  death  usually  occurs  in  a  few 
hours,  but  sometimes  life  is  protracted  for  several  days.  The  symptoms  then 
are  like  those  of  acquind  atelectasis  or  collapse  of  the  lung. 

In  this  condition — which,  as  already  stated,  is  generally  the  result  of  bron- 
chitis occurring  in  debilitated  children — the  symptoms  show  malaeration  of 
the  blo(xl.  Sometimes  they  are  gradually  developed,  and  sometimes  they 
occur  quite  suddenly,  acconling  to  the  rapidity  with  which  the  collapse 
spn-ads  through  the  lung  and  the  number  of  lobules  involved  in  it. 

Tlie  signs  of  bronchitis  are  present  before  the  occurrence  of  collapse,  and  are 
more  or  less  mingled  with  tluise  pointing  to  the  collapsed  state.  The  hurried 
respiration  so  (jften  met  with  in  bronchitis  is  incrtascd  by  the  conopse  of  any 
considerable  numbers  of  lobules  in  the  lung.  The  evidences  of  imperfect 
oxygenation  of  the  blood,  wldcli  in  ehildien  are  oOen  ai>|iarent  in  bronchitis, 
are  greatly  augmented  on  tlie  occurrence  of  colhii>se,  the  breathing  becoming 
more  rapid  and  oppressed,  the  working  of  the  ahe  nasi  increased,  and  ihe 
dusky  hue  of  the  suiiace  sfireading  and  becoming  deeper.  The  fhaiflcler  of 
the  respiration  is  niixlilied  in  a  very  remnrkable  way,  as  fKiinttd  out  bv 
George  A.  Rees  of  I^mdon,  in  consequence  of  the  pliable  and  yielding  condi- 
tion of  the  chest-wnlls  in  early  childhfiod.  When  the  upj>er  part  of  the  chest 
is  elevated  in  inspiration  and  tlie  diaphragm  desci^ndi*,  the  space  thus  pro- 
duced cannot  be  tilled  by  the  lungs  in  consequence  of  tlieir  partially  collapsed 
state;  and  for  this  reason  the  intercostal  spaces  and  tlie  lower  end  of  the 
sternum  are  sunken  by  the  atmospheric  pressure  at  each  inspiratory  act 
This  chanicter  of  breathing  may  also  be  observed  in  oldei'  subjects  of  collapse 
as  regards  the  deprciision  of  the  intercostal  spaces,  though  in  less  degree  than 
in  children,  in  conseijuence  of  the  greater  rigidity  of  the  thorax  alter  child- 
hood. 

As  collapse  of  the  lung  in  very  limited  degree  may  be  unattended  with 
general  symptoms,  so  likewise  it  may  have  no  positive  auscultatory  signs.     A 

1  £eynoid/$  SjfH.  J/«rc/.,  vol.  iii,  p.  S72. 
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inoderntely  extensive  tmet  of  thfi  lungs  must  be  affected  in  order  to  produce 
these  to  an  appreciable  extent  This  amouDt  cannot  be  stated  exactly,  but, 
acciirding  to  (ierhardt,  it  h  from  an  eig^hth  t*»  a  i«ixth  of  one  lung.' 

Dulness  on  percussion,  varying  in  degree  and  extent  with  the  number  of 
affected  lobules  and  their  nearness  to  eacli  other,  is  a  very  constant  sign  of  col- 
Lipee;  but  it  must  be  kept  in  mind  that  if  the  collapsed  lobule«  are  dist^emin- 
ated  or  central  the  dulness  may  be  hardly  obsei'\"abie.  Hometimes  there  m  dif- 
ficulty in  detecting  duhiess,  because  from  the  bilateral  character  of  the  bron- 
chitis the  collapse  of  lobules  may  take  place  in  about  equal  degree  on  both 
su\es,  8o  that  one  side  cannot  be  contrasted  with  the  other.  Ordioarily,  how- 
ever, there  is  a  difference  in  the  degree  of  dulne^s  between  flic  two  sides, 
befAuse  the  affection  is  more  extensive  in  one  than  in  the  other ;  and  in  gen- 
eral the  losa  of  resonance  over  the  colltipscd  lobules  is  determinable  without 
comparison  of  the  two  sides.  Not  uncommonly,  patches  of  dulness  are  found 
Willi  intervals  of  comparatively  clear  resonance. 

On  auscultation  the  respiratory  soundr^  are  feeble  or  entirely  abeent  in  an 
area  in  which  a  number  of  adjacent  lulniles  are  involved  together  in  collai)se. 

When  a  considerable  part  of  a  lobe  is  aHected,  bronchial  breatliing  may 
sometimes  be  heard,  but  this  iis  in  general  hi=^  marked  than  the  degree  of  dul- 
nesi  and  the  amuunt  of  con  denization  would  lead  the  examiner  to  expect, 
because  the  hreatliing  is  too  feeble  to  give  rise  to  the  vibrations  necessary  for 
the  pnxluction  of  this  sigu. 

An  Lin|K>rtant  indicati«m  of  lobular  collapse  is  the  rapidity  with  which  the 
signs  just  described  are  developed  ;  a  part  or  part^  of  the  lung  which  iiad 
been  clear  on  percussion  and  normal  in  rcsjjiratory  character  becoming  in  a 
day,  or  sometimes  in  a  few  hours,  dull  and  nearly  silent  to  the  ear.  This  very 
suddennes  with  which  the  physical  signs  are  developed  in  a  case  of  bron- 
chitis or  catarrhal  pneumonia  in  a  child  points  very  plainly  to  the  occurrence 
of  collapse  of  the  lung. 

Pathology. — ^The  jiathological  appearances  in  collapse  of  the  lung  vary 
according  to  the  extent  of  tissue  involved  in  the  change,  and  also  according 
to  the  cause  which  has  induced  it.  In  the  disseminated  lobular  form  which  is 
doe  to  bronchitis  the  col  lapsed  portions  are  chiefly  seen  on  the  surface  and  at 
the  margins  of  the  lung,  and  they  extend  more  deeply  into  the  organ  as  it 
becomes  more  involvefl  in  the  atelectatic  condition.  On  the  surface  or  on  a 
section  the  collapsed  patches  are  depr^sed  somewhat  below  the  surrounding 
parts  and  are  of  a  darker  hue,  so  that  they  are  readily  seen  as  dark -red  or 
purplish  spots  surrounded  by  the  lighter  healthy  tissue.  The  contrast  is  some- 
timi_«  enhanced  by  the  fact  that  the  non-collapsed  parts  are  eveti  paler  than 
natural  from  the  vicarious  emphysema  that  has  been  established  in   them. 

The  consistence  of  the  affected  part  varies  in  different  crises.  If  the  change 
has  occurred  without  previous  congestion,  the  texture  may  be  somewhat  flac- 
cid ;  but  if  there  has  been  h\^errcmia,  tlic  part  will  be  leathpry,  non^crepitant, 
and  resisting  pressure.  If  no  crepitation  can  be  detected  the  part  will  sink  in 
witter  from  the  complete  expulsion  of  air  from  the  affected  lobules.  A  cut 
surface  is  smooth  and  does  not  present  the  granular  appearance  of  a  bepa- 
tire<l  lung,  nor  can  exudation-matter  be  pra-?sed  or  scraped  from  it. 

The  collaj^cd  lobules  may  be  made  to  switll  up  an<l  resume  their  normal 
»pl>earance  and  rosy  color  by  forcing  air  wiih  a  blow^iiixj  into  the  bronchus 
Icfuling  to  them.  Tbis  is  so  geuerallv  true,  at  least,  that  it  has  been  regarded 
BS  tt  certain  test  by  which  ti:j  discriiiunatc  between  atelectasis  and  pneumonic 
consul  illation  when  there  may  be  a  doubt  at  a  post-mortem  examination  as  to 
which  cojidition  exists.  In  general,  the  attemj)t  to  inflate  will  succet'd  when 
the  air  Is  directed  into  a  collapsed  lobule ;  but  the  test  is  of  less  value  than  it 
wflfl  once  held  to  be  because  it  has  been  shown,  on  the  one  hand,  that  lubules 
*  Zicm^mCs  Ot^dop.t  vol.  v.  \\  332. 
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which  have  been  collapsed  for  some  time  will  not  always  expand  under  the 
inflating  force,  and,  on  the  other,  that  in  recent  catarrhal  pneumonia  the 
alveoli  may  for  a  time  still  be  inflated  with  air. 

Meigs  and  Pepper,  while  stating  that  in  general  the  results  of  the  attempt 
to  produce  inflation  are  altogether  difierent  m  the  two  conditions,  yet  hold,  in 
accordance  with  Gairdner's  teaching,  that  "  partially  pneumonic  lung  may  be 
inflated  when  the  aflfcction  is  recent  and  combined,  as  it  frequently  is,  with 
bronchitic  collapse ;  while  in  the  latter  lesion — i.  e.  collapse  of  lobules — in  its 
purest  forms  complete  inflation  is  often  very  difficult  or  impossible  after  the 
collapsed  state  has  been  of  some  duration."  * 

Nevertlieless,  the  test  is  of  value  when  applied  along  with  others ;  for,  as 
stated  by  J.  Lewis  Smith,  "  the  inflated  pneumonic  lung  is  more  solid  and 
resisting  when  pressed  between  the  thumb  and  Angers  than  is  the  collapsed 
lung."* 

The  chief  difiercnces  between  the  two  conditions  are — Ist,  the  color,  which 
in  collapsed  lobules  is  purplish  or  livid,  and  in  pneumonia  reddish-brown ; 
2d,  the  microscopic  appearance,  showing  the  alveoli  filled  with  cell-prolifera- 
tion in  pneumonia  and  free  from  change  in  collapse ;  and  3d,  the  state  of  the 
adjacent  pleura,  which  is  inflamed  and  often  covered  with  lymph  in  pneu- 
monia, while  it  is  entirely  healthy  in  non-complicated  collapse.  • 

The  bronchial  tubes  present  the  appearances  met  with  in  bronchitis,  being 
more  or  less  congested,  showing  a  softened  state  of  their  lining  membrane, 
and  containing  liquid  mucous  secretion  and  sometimes  firmer  pledgets  which 
have  caused  the  obstruction. 

As  regards  changes  in  the  heart,  extensive  atelectasis  may  prevent  closure 
both  of  the  foramen  ovale  and  of  the  ductus  arteriosus.  From  the  obstruction 
to  the  flow  of  venous  blood  ofllered  by  the  collapsed  portions  of  the  lungs  the 
right  ventricle  may  become  so  distended  that  a  portion  of  its  blood  may  still 
be  forced  through  the  ductus  arteriosus,  and  another  portion  backward  into 
the  auricle  and  through  the  foramen  ovale,  so  that  both  of  these  channels 
may  be  kept  pervious. 

Diagnosis. — Congenital  atelectasis,  if  complete,  cannot  be  mistaken  for 
any  other  condition  occurring  at  birth,  and  is  sufficiently  denoted  by  the 
signs  already  described. 

Imperfect  expansion  of  the  lungs  continuing  for  some  days  after  birth 
might  suggest  patency  of  the  foramen  ovale  from  the  purplish  hue  of  the  sur- 
face common  to  both  conditions.  The  expansion  of  the  chest  and  the  reso- 
nance that  it  yields  on  percussion  in  the  cardiac  aflTection  will  be  sufficient  to 
discriminate  them  except  in  those  cases  in  which  they  exist  together. 

Acquired  atelectasis  or  collapse  of  the  lung  may  require  to  be  distinguished 
from  bronchitis,  from  pleural  efliision,  and  from  catarrhal  pneumonia. 

Even  uncomplicated  bronchitis  is  in  children  sometimes  accompanied  with 
so  much  dyspnoea  as  to  cause  apprehension  that  collapse  of  lobules  has  taken 
place,  but  the  absence  of  percussion  dulness,  either  diffused  or  in  patches,  will 
exclude  the  supposition. 

From  pleural  effusion  collapse  of  the  lung  may  be  distinguished  by  the  fact 
that  the  dulness  due  to  pleurisy  is  generally  on  one  side  only,  that  it  is  more 
intense  and  diffused  than  that  of  collapse,  and  that  its  line  of  demarcation 
may  often  be  made  to  shift  with  the  position  of  the  patient. 

Catarrhal  pneumonia  is  in  general  distinguishable  from  collapse  by  the 
history,  course,  and  symptoms  of  the  disease,  especially  the  sudden  rise  of 
temperature  that  belongs  to  pneumonia ;  as  also  by  the  auscultatory  signs. 
The  percussion  dulness  of  pneumonia  is  more  extensive  than  that  of  collapse, 
and  IS  accompanied  with  bronchial  breathing ;  whereas  in  collapse  the  respira- 
tory sounds  are  feeble  and  mingled  with  moist  rales. 

^  DiMtues  of  ChMren^  p.  143,  4th  ed.  '  Diaeasea  of  Children,  p.  570,  5th  ed. 
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pROGKOsia*^ — III  congenital  atelectasis,  if  there  be  no  expansion  of  the 
lungs  within  the  first  few  minutes  after  birth,  the  prognosis  is  generally  had. 
In  some  appjirt^ntly  hopeless  ea^sas,  however,  the  pen^istent  employment  of 
means  teiiaini!;  to  arouse  the  respiratory  function,  and  especially  of  those 
acting  throuj^h  a  reflex  influence^  is  crowned  with  success.  The  prognosis 
varies  according  to  the  amount  of  unexpunde^l  hmg;  for  even  when  some 
Inspiratory  efforts  have  been  made,  if  the  air  enter  only  a  limited  extent  of 
the  lungs,  the  intant  will  drag  on  a  feeble  existence  for  t>erhaps  a  few  days, 
and  then  peri.sh  from  apnciea  and  exhaustion,  Wlien  the  lungs  are  once  fully 
inflated  the  danger  from  congenital  atelectasis  is  post. 

In  acquired  eolhipse  of  the  lung  the  prognosis  is  dependent  both  upon  the 
number  of  lobules  involved  and  upon  the  amount  of  strength  possessed  by 
the  patient  A  larger  amount  of  disease  may  he  recovered  from  if  the  nutri- 
tion and  nervous  system  be  not  much  depressed,  while  a  smaller  amount  may 
Srove  fatal  in  less  favorable  conditions  of  the  general  system.  Much  also 
epends  upon  the  extent  and  duration  of  the  coexisting  bronchitis,  and  the 
degree  to  which  it  has  affected  the  constitutional  powers. 

TREATMEKT.^In  the  treatment  of  congenital  atelectasis  the  main  endeav- 
or must  be  directed  to  arousing  the  respiratory  function ;  and  this  is  best 
accomplished  by  means  acting  reflexively  through  the  centres  of  resniratiou. 
Sprinkling  the  chest  and  back  with  cold  wiiter,  the  application  of  cold  water 
to  the  erpine  by  a  sponge  or  by  allusion,  or  the  alternate  use  of  cold  and  hot 
water  in  the  same  way,  will  oflen  induce  a  deep  inspiration  by  which  the 
luogs  will  be  unfolded  and  respiration  perfectly  established*  If  this  l>e  not 
fully  accomplished,  it  is  of  the  utmost  importance  that  the  child  should  be 
oarafully  watched  as  long  as  the  atelectasis  continues  in  any  degree,  and  that 
tlie  S&me  means  should  be  again  resorted  to  wlien  the  failure  of  rcxspi ration  is 
tlireatened.  The  temperature  of  the  surface  should  be  maintained  by  artifi- 
rial  heat  and  woollen  wrappings,  as  a  depression  helow  the  normal  standard 
easily  takes  plaec,  ami  serves  to  lower  all  the  vital  processes  and  increase  the 
difficulty  of  keeping  up  respiration. 

In  acquired  atelectasis  treatment  must  to  a  great  degree  be  directed  to  the 
gupcrinducing  bronchial  catarrh.  Counter-irritation  of  the  chest  mtu^  be 
pmcti^ed  with  Stokes's  liniment,  which  consists  of  equal  paits  of  oil  of*^  tur- 
pentine, acetic  acid,  and  camphor  liniment,  or  with  mustard  poultices  pre- 
pared with  special  reference  to  the  sensitivenei^s  of  a  child's  skin  by  mixing 
the  mustard  with  a  double  portion  of  flour  or  Indian-corn  meal.  With  the 
same  view,  dry  cups  may  sometimes  be  advantageously  used. 

Expectorants  are  serviceable  by  relieWng  the  bronchitis,  the  best  being  the 
syrup  or  wine  of  ipecacuanha  in  the  dose  of  5  to  10  drops,  or  the  muriate  of 
aramooia  in  the  dose  of  1  to  3  grains  in  simple  svrup  or  syrup  of  liquorice, 
every  two  or  three  houra.*  These  agents  may  modify  the  inflamnuitory  state 
of  the  bronchial  mucous  membrane^  and  thus  prevent  the  extension  of  the 
GoUapoe.  If  bronchial  secretion  be  profuse,  the  question  of  the  use  of  emetics 
beoomas  very  important  When  employed  judiciously  with  reference  h^  the 
real  needs  of  the  case,  they  may  be  eminently  beneficial,  acting  partly  by 

doving  the  accumulatioo  in  the  bronchi  which  may  have  occasioned  the 

^  One  of  the  following  formula  mny  be  used : 

B.  8yr,  ipecac,  3l"UJ 

Syr.  pnin.  ^irgini&n.         3  vj  ; 
Ammon.  muriaU 
Aqure, 
Dose,  tetspoonful  for  a  child  of  three  to  mx  months. 
Otf  B«  AnmiOD.  miiriaU 


3J- 


Dote,  iJB  »boTe. 


Syr.  glycyrrhia. 
Aqam, 


^  3j- 
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collapse  and  may  favor  its  further  extenaioiip  and  partly  f>erhaps  by  iho  deep 
inspiration  which  pr{?cedes  emosis  serving  to  expand  the  collapeed  hibules.  It 
unj^t  be  renienibered,  however,  that  there  is  always  a  tendency  to  faihire 
of  the  \ital  powers  in  acrjnired  atelectasis,  and  that  this  may  be  dangerously 
increased  by  emetics  of  a  depressing  character.  The  best  for  the  purpose  are 
alura,  sulphate  of  zinc,  and  ipecacuanha.  The  repetition  of  the  emetic  must 
be  determined  by  }ts  effect  on  the  breathing  and  rm  the  patient's  strength. 

Tonics  and  supiM>rting  mcai^ures  are  always  calle<i  for  in  the  treatment  of 
atelectasis,  in  view  of  the  fact  that  the  condition  is  essential ly  dependent  on 
failure  of  constitutional  strength.  Milk^  wjne-whey,  and  animal  broths  are 
appropriate  articles  of  food  ;  alcoholic  stimulants  are  generally  required  ;  and 
in  emergencies,  if  sudden  increase  of  prostration  occur,  the  carbonate  of 
ammonia  in  the  dose  of  1  or  2  grains  may  be  given. 

During  the  whole  course  of  the  malady  such  tonics  as  quinia  or  the  com- 
pound tmcture  of  cinchona  or  one  of  the  soluble  salts  of  iron  may  be 
ad  m  mistered. 


Brown  Induration  of  the  Lungs. 

Deftxttion. — Increasal  density  of  certain  portions  of  the  lungs,  which  are 
of  u  reddish  color,  with  brown  or  yellowish- brown  spots  scattered  throughout 
the  indurated  tissue. 

8 YXOXYMS.— Pigment  induration  ;  Congestive  carnification. 

History, — This?  afleetion  is  a  ff>rm  of  passive  congestion  of  the  lungs,  in 
regard  to  which  it  is  somewhat  uncertain  whether  the  morbid  process  is 
simply  one  of  ctmgestion  or  whether  along  with  this  an  inflanjmat(jry  element 
h  likewise  present.  It  is  beyond  question,  however,  that  the  changed  condi- 
tion of  the  lung  is  prinuirily  and  ehielly  congestive,  and  that  it  originates 
from  causes  which  produce  congestion. 

ETiOLorn'  AND  MoRBtD  Anatomy. — The  etiology  and  morbid  anatomy 
of  this  atlection  are  so  closely  related  that  they  are  best  considered  together. 
The  most  important  fact  both  in  the  etiology  and  pathology  of  brown  in  dura* 
tion  of  the  lungs  is  that  it  is  gra<loally  brought  anout  as  the  consequence  of 
obstrnction  to  the  pulnumary  circulation  from  disease  of  the  mitral  valve, 
either  constrictive  or  regurgitant  in  character.  Interference  with  the  return 
tjf  the  blood  to  the  left  side  of  the  heart  ia  in  this  way  protluced.  with  conse- 
4uent  stasis  in  greater  or  less  degree  within  the  pulmonary  i:^pillarie8. 

The  most  marked  changes  observed  in  kings  which  have  undergone  thi» 
form  of  congestion  are  that  they  do  not  colln|>se  when  the  chest  is  opened, 
and  that  they  are  more  compact  and  less  elastic  and  crepitarjt  than  healthy 
lungs.  On  section  they  present  a  reddish  color  intersf>ersed  with  spots  of 
yellowish-  or  re^ldish-briuvn,  which  sometimes  are  of  a  very  dark  hue. 

Microscopic  exannnation  shows  an  increased  size  of  the  capillaries  of  the 
lung,  \Yhich  seem  to  encroach  upon  tlie  air-cells  and  thus  lessen  their  capacity. 
Whether  the  walls  of  the  alveoli  have  themselves  undergone  thickening  is  a 
question  about  which  diflerent  opinions  have  heen  entertained.  Kokitansky 
states  that  **  wlien  stasis  has  continued  lor  a  longer  period  the  walls  of  the  air- 
cella  and  the  interstitial  tissue  become  swollen,  so  that  the  former  nuiy  become 
[lerfectly  impermeable  to  air;"*  and  although,  in  the  passage  quoted,  he  is 
writing  of  pulmonary  congestion  in  general,  nnd  not  of  this  form  in  particu- 
lar, yet,  as  he  is  describing  a  stasis  which  has  continued  for  s«une  timc^  the 
observation  would  seem  apj>Hcahlc  to  the  afTection  under  consideration. 

Wilson  Fox  affirms  that  he  has  fviund  alveolar  thickening  in  considerable 
tracts  in  thia  ailectiou,  with  a  distinct  increase  of  fibrous  tissue  in  the  waUa  ^ 

^  Puth.  Aiifit.,  vol  i\'  p,  59. 
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of  the  alveoli ;  but  this  change,  he  goes  on  to  say,  is  not  uniformly  present, 
and  in  some  places  the  alveoti  are  found  filled  with  epithelial  products  like 
those  of  catarrhal  pneumonia. 

The  true  explanation  of  the  condition  is  probably  this:  that,  beginning  as 
a  passive  congestion,  such  as  might  be  expectci:!  to  result  from  the  mitral  dis- 
taae  with  which  it  ia  almost  constantly  associated,  the  affection  afterward 
aasuraea  an  inflammatory  oondition  of  a  low  type  with  epithelial  proliferation, 
and  in  some  cases  with  thickening  of  the  alveolar  walla  and  the  inter  lobular 
coimective  tismie.  Passive  hypersemia  is,  however,  always  the  basis  of  the 
disease*  The  brownish  spots  visible  in  a  section  are  «iused  by  the  leakage 
of  blood  from  the  congested  capillaries  into  the  alveoli  or  interstitial  tissue 
without  the  occurrence  of  any  large  extravasation.  The  blood  thus  exuded 
undergoes  pigmentary  change,  with  the  production  of  hicraatoidin,  the  shadea 
of  color  varying  accordingly  aa  the  exudation  has  been  recent  or  of  longer 
duration. 

The  failure  of  the  lungs  to  coUap^  is  due  to  the  encroachment  of  the 
dilated  capillaries  on  the  air-cells,  and  perhaps  to  the  thickening  of  the  cell- 
walls  and  the  partial  occupation  of  the  cells  themselves  by  epithelial  products. 

Symptoms. — The  general  symptoms  and  the  physical  signs  of  this  affection 
are  of  the  same  character  as  those  that  occur  in  other  forms  of  pulmonary 
congestion.  Dyspnrea  is  felt,  especially  on  making  exertion  ;  and  this  may 
be  attributable  in  part  to  the  associated  cardiac  disease  as  well  as  to  the  con- 
dition of  the  lungs.  Loss  of  resonance  on  percussion  and  feebleness  of  respi- 
ratory murmur  are  observable  j  and  when  the  condensation  is  great  bronchial 
breathing  may  be  heard. 

DrAGNoais* — It  is  evident  that  there  is  nothing  in  these  signs  distinctive  of 
this  particular  form  of  congestion,  which  i9»  in  fact,  not  diagnosticable  with 
absolute  certainty  during  life.  The  probability  of  its  existence  may,  how- 
ever, be  inferred  if  along  with  the  above  symptoms  and  signs  a  presystolic  or 
regurgitant  mitral  murmur  is  heard,  showing  constriction  or  incompetency  of 
the  mitral  valve. 

PROOKOSia — The  prognosis  of  this  affection  is  of  course  always  unfavora* 
ble,  because  the  condition  depends  upon  mechanical  disease  of  the  heart  of  an 
incurable  nature.  Temporary  improvement  may,  however,  sometimes  take 
place  under  proper  treatment. 

Treatment.— Such  treatment  must  be  used  as  serves  to  support  the  weak- 
ened heart  and  hold  in  check  the  tendency  to  dilatation.  With  this  view 
digitalis  or  ojnvallaria  may  be  employed,  with  tonics  and  alcoholic  or  ammo- 
niacal  stimulants  as  occiision  may  require.  Counter-irritation  over  the  lungs 
may  be  used  and  expectorants  may  he  given.  If  dyspnoea  be  urgent,  the 
preparationa  of  ether,  such  as  Hoflman'a  anodyne,  or  the  carbonate  of  ammo- 
nia, may  be  administered. 
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CONGESTION  AND  (EDEMA  OF  THE  LUNGS 
(HYPOSTATIC  PNEUMONIA). 

By  SAMUEL  C.  CHEW,  M.  D. 


Congestion  and  oedema  of  the  lungs  are  often  found  together,  but  they 
are  different  morbid  conditions,  and  each  may  occur  independently  of  the 
other.     It  is  best,  however,  to  consider  them  m  connection  with  each  other. 

Definition. — By  congestion  of  the  lungs  b  meant  an  active  or  passive 
hypersemia  of  the  pulmonary  vessels,  which  are  surcharged  with  blood. 

GSdema  of  the  lungs  signifies  an  effusion  of  fluid  consisting  mainly  of  the 
serum  of  the  blood  into  the  air-vesicles  and,  to  some  extent,  into  the  pulmo- 
nary connective  tissue.  Congestion  is  at  times  the  determining  cause  of  oede- 
ma, but  the  latter  condition  may  arise  from  causes  not  tending  to  produce  the 
former. 

History  and  Etiology. — As  pulmonary  congestion  and  oedema  are 
almost  always  secondary  and  dependent  affections,  their  etiology  is  an 
essential  part  of  their  history,  so  that  these,  subjects  will  be  best  considered 
together. 

Active  congestion  of  the  lungs  may  result  from  any  cause  producing  an 
increased  afflux  of  blood  to  these  organs,  such  as  hypertrophy  or  functional 
over-action  of  the  heart,  or  the  sudden  recession  of  the  blood  from  the  sur- 
face and  perhaps  from  other  internal  organs,  such  as  may  take  place  under 
the  influence  of  cold.  Violent  exercise,  rapid  walking  up  hill,  or  even  men- 
tal excitement,  may  in  some  impressible  suDJects  suffice  to  produce  it. 

Why  vascular  congestion  should  occur  in  a  greater  degree  and  more  readily 
in  the  lungs  than  elsewhere  from  the  effect  of  cold  is  sufficiently  evident 
when  it  is  considered  that  the  pulmonary  capillaries  are  not  supported  by 
surrounding  tissue,  as  those  of  other  parts  are.  And  for  the  same  reason 
the  direct  action  upon  them  of  cold  air  or  of  certain  irritant  gases,  such 
as  ammonia  or  chlorine,  may  suffice  to  cause  an  undue  afflux  of  blood  to 
them. 

How  far  a  neurotic  influence  exercised  reflexively  through  the  vaso-motor 
system  may  serve  to  produce  active  congestion  has  not  yet  been  fully  deter- 
mined ;  but  it  is  probable  that  the  sudden  pulmonary  congestions  which  have 
been  known  to  follow  the  drinking  of  a  large  quantity  of  cold  water  when 
the  body  is  heated  may  be  attributed  to  such  an  action. 

Passive  congestion  may  be  occasioned  by  a  retardation  of  the  blood-flow 
from  the  lungs;  as,  for  example,  by  a  hindrance  to  its  onward  passage 
through  the  left  chambers  of  the  heart  in  consequence  of  obstructive  valvular 
disease,  especially  a  great  degree  of  mitral  or  aortic  stenosis.  So  also  mitral 
or  aortic  incompetency,  by  allowing  the  blood  to  be  crowded  backward  in  the 
pulmonary  veins,  may  interfere  with  its  passage  through  the  lungs,  and  in 
this  way  set  up  passive  hypersemia. 

By  some  writers  mere  weakness  of  the  heart  is  spoken  of  as  a  cause  of 
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of  the  lungs  ;  but 


hardly  be  regarded  as  such  i 


poagive  coDgestton 

from  inflaeuces  affecting  the  blood  itself  or  the  tonicity  of  the  pulmonary 
yesBek ;  for  it  i^  to  be  consideretl  that  while  weakness  of  the  left  chambera 
of  the  heart  might  impede  the  onward  course  of  the  blood  recelval  from  the 
lungs,  yet  at  the  same  time  the  right  chnmbers,  if  weakened  in  a  correspond- 
ing degree,  would  send  less  bloixl  into  those  organs,  and  then  the  conditions 
of  passive  hyperiemia  would  not  exist  It  is  well  known,  moreover,  that  car- 
diac weakness  coming  on  auddeidy  us  m  syncope,  or  gradually  as  in  various 
asthenic  diseases,  may  be  present  without  tiie  occurrence  of  any  signs  of  pul- 
inonary  congestion.  Yet  it  is  not  impossible  timt  there  may  be  a  disturbance 
of  the  balance  between  the  actions  of  the  right  and  left  sides  of  the  heart, 
and  that  thus  passive  congestion  of  the  lungs  may  result  from  a  relatively 
greater  weakness  on  the  left  than  on  the  right  side  of  the  heurt,  so  that  the 
Itft  auricle  and  the  puloionary  veins  may  be  obstructed,  and  backward 
pressure  produced  while  the  right  ventricle  is  still  sending  blood  into  the 
lungs. 

It  is  probable,  however,  that,  in  addition  to  the  propulsive  power  exercised 
CD  the  blood  by  the  contraction  of  the  heart,  another  agency  aflecting  ita 
pMUge  through  the  lungs  is  the  interchange  of  gtises  in  respiration  ;  and 
therefore  any  interference  with  the  reception  of  oxvgen  and  the  elimination 
of  carbonic  dioxide  may  tend  to  retard  the  bluod-rfow,  and  thus  favor  stasis 
or  passive  congestion.  In  tliis  way  the  inhalation  of  impure  air,  especially 
air  coDtaiaing  an  undue  amount  of  carbonic  dioxide,  may  occasion  passive 
hyperiBinia. 

Fulmonary  CBclema  is  never  a  primary  affection,  hut  is  always  due  to  some 
preceiliug  disease.  In  the  first  place,  it  may,  as  already  stated,  take  its  origin 
directly  from  congestion  of  the  lungs,  the  walls  of  the  obstructed  vessels 
allowing  the  transudation  of  serum,  which  will  collect  in  the  air-cells  and 
connective  tissue  and  also  in  the  mucous  membrane  of  the  terminal  bronchi. 
lu  au  early  stage  it  may  be  present  in  the  walls  only  of  the  alveoli  without 
being  effused  into  their  cavities. 

^Vnother  cause  of  pulmonary  cedcma  is  obstruction  of  the  circulation  of  a 
part  of  a  lung,  such  as  may  take  place  in  pneumonia  or  miliary  tubercu- 
loais,  the  vessels  of  other  parts  becoming  distended  by  backward  pressure,  so 
that  the  serum  of  the  blood  will  exude  into  the  air-cells  or  interstitial  tissue. 
When  this  occurs  in  pneumonia  it  may  be  a  most  alarming  and  dangerous 
cum  plication. 

8till  another  and  very  frequent  cause  of  pulmonary  oedema  is  Bright*s  dis- 
ease in  its  different  forms,  in  which  the  cedema  occurs  as  a  part  of  the  general 
dn>p9y  incident  to  these  affections.  In  acute  congestive  nephritis  it  may 
come  on  very  rapidly,  constituting  acute  puhiionary  cedema.  Hertz  remarks 
tlittt  an  acute  cedema  mav  take  place  in  the  course  of  an  acute  nephritis,  as 
has  been  reported  by  Lebert,  but  that  such  an  occurrence  is  not  frequent/ 
The  >vriter  of  this  article  has  himself  seen  several  cases  of  acute  pulmonary 
iedeioa  occurring  as  a  part  of  the  dropsy  of  scarlet  fever. 

More  trer|uently  it  is  met  with  in  chronic  albuminuria,  and  varies  in 
amount  from  time  to  time,  as  dropsical  effusions  elsewhere  do  in  this  eon- 
dilJoQ. 

Attacks  of  asthmatic  dj^pnnea  are  not  uncommon  in  the  course  of  Bright's 
dbaiae,  e8|:>ecially  in  cases  of  chronic  contracted  kidney.  They  are  described 
ms  unemic  asthma,  and  are  referred  by  some  writers  to  the  action  of  the 
depraved  blcMxl  on  the  centres  of  respiration.  This  explanation  may  be 
correct  in  some  cases,  but  it  seems  Idtely  that  they  are  due  in  part  to 
dropiical  cedema  of  the  bronchial  mucous  membrane,  the  connective  tissue, 
or  tko  air-cells.  A  weakened  condition  of  the  heart,  such  as  is  apt  to  occur 
*  ZianMsenU  Cyciop,^  v.  p.  279. 
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in  ad%*anced  periods  of  Bright*s  disease,  haa  probably  some  share  in  deter- 
miiiiii^  the  OKiema. 

In  any  case  of  o&dema,  according  to  its  situation,  whether  it  is  in  the 
connective  tissue,  the  bronchial  mucous  membrane,  or  the  air-cells,  and 
according  also  to  the  amount  in  which  it  is  etfust^d,  it  will  iiiterftTc  more 
or  less  with  brcutliing.  If  there  be  interstitial  infiltration  with  swelling  of 
the  bronchial  mucous  membrane,  lessening  the  calibre  of  the  tubes,  there 
may  be  merely  some  embarrassment  of  respiration  ;  but  if  tlie  effusion  invade 
any  considerable  number  of  the  air-cells,  urgent  dysfuicea  will  be  produced, 
CEdema  is  generally  most  abundant  at  the  lower  jmrt  of  the  lun^,  and  is 
not  uncommonly  associated  with  ]>leural  effusion,  the  two  conditions  being 
due  to  the  same  cause;  and  then  the  interference  with  respiration  b  greater 
and  more  perilous. 

Symptoms. — It  is  possible  that  a  slight  degree  of  pulmonary  congestion 
may  exist  when  the  circulation  is  hurried  without  the  occurrence  of  any  other 
symptoms  except  moderate  acceleration  of  the  breathing.  Under  such  cir- 
cumstances, however,  the  existence  of  congestion  cannot  be  proved.  When  it 
is  brought  about  in  greater  degree,  either  by  over-action  of  tlm  heart  or  sud- 
den recession  of  blood  from  other  parts^  the  eiirliest  and  most  prominent 
synjptiims  are  a  sense  of  oppression  in  the  chest  and  quickened,  laborious 
respiration,  which  may  rapidlv  increase  until  the  dyspnoea  becomes  most 
urgent  and  distressing.  The  fieart*s  action  grows  more  hurried,  the  pulsa- 
tions in  the  carotid  and  temporal  arteries  are  strongly  felt,  and  the  face  is 
dee|)ly  flushed,  Cbugh  is  always  present,  at  first  dry  in  character  and  after- 
ward accompanied  with  expectoration  of  frothy  mucus,  which  mav  be  tinged 
with  blood  or  may  be  even  minglod  with  a  considerable  amount  ot  bright-red 
bbKKi. 

The  different  appearances  of  the  expectoration  are  probably  due  to  tlie 
fact  that  in  some  cases  the  distended  pulmonary  capillaries  allow  the  trans* 
udation  of  blcK/d-corpuscles,  and  in  others  they  are  actually  ruptured  by  the 
strain,  so  that  pure  blood  escapes  from  them. 

If  the  congestion  is  due  to  weakened  action  of  the  heart,  with  remora  of  the 
venous  circulation,  and  is  passive  in  character,  the  symptoms  may  be  l^a 
acutely  developed  and  less  urgent  than  they  are  in  the  active  form ;  indeed ^ 
in  some  eases  in  which  very  considerable  portions  of  the  lung  are  involved 
there  may  be  no  excessive  dyspuofa  while  the  patient  is  quiet,  in  conaequeDce 
of  tlie  organism  having  become  gradually  accustomed  to  the  imperfect  re 
piration, 

Ab  the  congestion  increases,  however,  and  the  lungs  become  more  affected, 
the  signs  of  malaeration  are  more  conspicuous.  Dyspnoea  is  more  oppressive, 
the  face  and  surface  generally,  especially  the  ]\\m  and  extremities,  become 
cyanotic  and  cold,  and  the  patieJit  perishes  from  apnoea  and  from  coma  ocoiw 
sioncd  by  o^ema  of  the  brain  or  medulla  or  stmxB  of  blot>d  in  the  cerebral  , 
veins,  the  respiratory  centres  being  paralyzed.  With  the  occurrence  of  som-  1 
nolence  the  efibrti  to  free  the  air-passages  from  I5uid  by  coughing  and  expec- 
toration grow  less  and  less  as  the  sensibility  is  obtunded. 

When  the  congestion  is  not  very  extensive  the  amount  of  air  in  the  lungs 
is  not  lessenetl  sufficiently  to  materially  affect  tlie  percussion  note,  which  may 
remain  resonant,  though  it  may  have  a  somewhat  tympanitic  quality.  The 
vesicular  murmur  is  still  heard,  but  it  is  rather  rough  in  character.  When 
the  general  symptoms  indicate  a  graver  degree  of  congestion  tliere  will  be 
corresponding  changes  in  the  physical  signs ;  resoDance  will  be  lessened,  or 
even  replaced  by  dulnese,  in  consequence  of  the  filling  of  the  alveoli  with 
serum  or  blo(xl;  and  the  respiratory  murmur  will  l>e  completely  masked  by  I 
ctjarse  aiul  fine  mucous  rdles.  If  the  dulness  is  very  marked,  bronchial 
breathing   and    bronchophony   may   be  observed.     Elsewhere  in  parta  not 
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iQVoivod  in  the  congeetion  exaggerated  ar  puerile  breathing  may  be  heard 
from  the  supplementary  actiun  thiit  takes  place  there. 

The  phy&ical  si^na  may  vary  as  to  their  situation  with  the  patient's  posi- 
tion a*  the  blood  in  the  congested  vessels  and  the  serum  in  the  alveoli  and 
otinnective  tiBSue  gravitate  from  side  to  side.  But  when  the  change  de^icribed 
85  hypostatic  pneumonia  has  taken  place,  and  the  affected  p;)rtion  of  the  lung 
has  beoome  condensed  in  texture,  positiou  has  little  or  no  iofiuence  on  the 
physical  srgns,  which  will  still  remain  even  when  the  alieeted  side  is  kept 
upj^ermtjst. 

When  cedema  of  the  lungs  is  produced  by  ierou^i  effusion  invading  the  air- 
oells,  there  is  some  degree  of  dulness  on  percussion,  especially  at  the  lower 
part  of  the  chest.  Respiratory  murmur  is  feeble  or  suppressed,  and  fine 
moist  rales  are  heard,  with  an  intermixture  at  times  of  the  true  crepitant 
rAle.  These  signs  are  generally  heard  on  both  sides,  but  when  an  area  of 
oedema  is  due  to  pneumonia  the  signs  may  be  present  only  on  the  atfected 
side. 

Course  an'd  Terminations. — Acute  congestion  of  the  lungs  depending  on 
over-action  of  the  heart  or  a  suddeo  recession  of  blood  may  cause  death  in  a 
abort  time,  or  may  disappear,  either  spontaneously  or  under  appropriate  treat- 
ment, almost  as  suddenly  as  it  has  come  oU.  The  abatement  of  the  symj>toms 
is  generally  attended  with  profuse  serous  expectoration,  and  sometimes  with 
hemorrhage,  by  w^hich  the  congested  vessels  are  relieved,  so  tliat  they  return 
to  their  natural  state. 

When  acute  oedema  of  the  longs  is  due  to  Bright's  disease  in  the  acute  or 
one  of  the  chronic  forms,  it  is  often  quickly  fatal,  though  if  properly  treated 
it  may  diiuippear.  When  a  consequence  of  chronic  renal  disease  it  is  apt 
sooner  or  later  to  return.  Chronic  passive  hyperjcmia  and  chronic  redema  of 
the  lungs  admit  of  only  temporary  relief,  tiewmse  they  are  oecaKioned  by 
such  diseases  of  the  heart  or  kidneys  as  are  themselves  generally  incunible; 
and  they  are  very  sure  to  recur,  even  though  they  may  be  relieved  for  a  time. 
It  is  not  uiicommou  in  cases  of  this  sort  to  see  the  symptoms  of  chronic  oi^dema 
suddenly  aggravat^?d  by  the  occurrence  of  an  acute  attack,  which  is  the  irnme- 
diiite  cause  of  death. 

Pathology  and  Morbid  Anatomy, — The  nathological  nppenrnnre  of  a 
oongesteil  lung  varies  according  to  the  form  of  tiie  eongei>ti<ui  and  the  njan- 
ner  in  which  it  has  been  occasioned.  Acute  congestion  may  occur  very  sud* 
dcnly  from  some  of  the  causes  that  have  feen  mentioned,  and  may  disappear 
with  equal  rapidity,  leaving  no  traces  behind.  But  s^jmetimes,  from  the 
extent  of  the  congestion,  re^inration  is  interrupted  to  such  a  degree  that  life 
is  quickly  destroyed.  In  such  cases  the  aflectcd  portion  of  the  lung  is  of  a 
dark  color  from  oeing  engorged  with  blood,  which  llows  from  it  if  an  incision 
M  made.  The  part  is lieavier  and  crepitates  less  than  normal  lung-tissue.  The 
bn[)nchial  mucous  membrane  is  apt  to  be  hypera^mic,  as  might  be  expected 
from  the  communication  that  exists  between  the  pulmonury  and  bronchiai 
vessels,  and  the  tubes  themselves  are  filled  with  mucus  and  sometimes  with 
&9II1T  and  blooily  geruni. 

Wnere  the  tonicity  of  the  pulmonary  vessels  has  been  impaired  by  sickness, 
»gc»  or  other  debilitating  inttuenees,  passive  congestion  of  the  lungs  is  very 
likely  to  ensue  if  the  heart  become  weakened ;  and  as  the  eflect  of  gravity 
will  aid  in  determining  the  sta^^is  of  the  blood,  the  resulting  congei*tjon  is  in 
life  most  marked  in  the  lower  and  posterior  regions  of  the  lungs,  where  the 
changes  are  chiefly  found  after  death.  As  gravity  may  thus  determine  the 
congestion  to  one  part  of  the  lungs,  so  a  change  in  the  patient's  position  may 
cause  it  to  disappear  from  where  it  wiis  first  manifest  and  to  appear  in  another 
part  which  has  oecome  most  dependent.  The  condition  thus  brought  about 
IB  known  i\t  hyfK)static  congestion.     One  of  the  consequences  of  passive  hyper- 
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femia  thus  induced  is  a  tmnaudation  of  the  serum  of  the  blood  into  the  air-cells 
and  connective  tissue  of  the  Umgs ;  and  this  is  one  way  in  which  pulmonary 
cede  ma  may  be  occasioned.  When  hypostatic  congestion  has  lasted  for  some 
time,  it  may  no  longer  be  affected  by  cimiigingthc  patient's  position;  and  when 
this  is  the  case  it  may  be  accompanied  by  exudation  of  fiorin  into  the  mr- 
cells  and  by  proliferation  of  epithelium,  tJhufl  producing  the  condition  termed 
hypostatic  pneumonia. 

All  three  of  tlicse  states  may  be  present  in  one  lung  at  the  same  time,  one 
portion  being  passively  congested,  another  edematous,  while  the  most  depend- 
ent part  may  be  the  seat  of  h}'po8tatie  pneumonia. 

The  congested  parts  of  the  lungs  are  very  dark  in  color,  in  some  cases 
almost  black;  blood  flows  freely  from  a  section  through  them,  and  serum 
exudes  from  the  alveoli  and  interstitial  tissue  when  a?ae ma  exists.  If  the 
altered  condition  of  the  huig  has  lasted  for  some  time,  the  texture  of  the 
affected  part  may  be  bo  firm  as  to  resemble  that  of  the  spleen ;  whence  this 
change  is  sometimes  termed  Bplenixation,  In  this  condition  dark-red  points 
consisting  of  extravasat*^d  blood  may  be  seen  scattereil  about,  li'  the  &tate 
already  described  as  hypostatic  pneumonia  exists,  the  affected  part  is  still 
more  firm  and  dense  in  texture,  and  presents  a  jrramilar  appearance  on  sec- 
tion fn>m  the  exudation  of  tibrin  which  lias  probably  taken  place,  so  that  it 
resembles  a  portion  of  a  lung  that  has  been  the  seat  of  an  inflammatory 
process  from   the  first. 

Diagnosis, — The  diagnosis  of  jmlmonary  congestion  in  its  different  forms, 
and  of  pulmonary  oedema,  is  in  general  not  difficult  if  the  sj^mptoms  of 
the  ciiusative  diseases  are  carefully  observed.  Acute  pulmonary  congestion 
coming  on  suddenly,  and  not  preceded  by  any  other  affection,  needs  to  oe  dis- 
tinguished from  the  early  congestive  stage  of  pneumonia,  which  it  somewhat 
resembles  from  the  slightly  impaired  resonance  on  percussion  and  the  dyspnn?a 
that  may  occur  in  both  dieeaees.  The  chief  jnVmU  of  distinction  between  the 
two  affections  are  the  absence  in  congestion  of  initial  chi!l^  of  pain  in  the  side, 
and  of  rise  of  temperature;  all  of  which  are  in  genera!  present  in  pneu- 
monia. As  the  case  advances  the  divergence  between  the  two  affTections  wUl 
be  widen 

The  diagnosis  of  acute  a?dema  and  of  chronic  congestion  and  cedema  is 
based  upon  the  physical  signs  belonging  to  them,  taken  in  connection 
with  the  symptoms  of  cardiac  and  renal  disease  with  which  they  are  asso- 
ciated. 

Capillary  bronchitis  bears  some  resemblance  to  pulmonary  oedema,  eince 
in  both  affections  there  are  moist  eubcrepitant  rAlcs  j  but  in  capillary  brcm- 
chitis  there  is  no  such  loss  of  percussion  rcjiommce  as  occurs  in  pulmonary 
cedema,  and,  moreover,  fever  is  not  preacmt  in  oedema,  as  it  is  in  the  inflam- 
matorv  aflfection.  The  character  of  the  expectoration  is  also  different  in  the 
two  diseases,  being  thicker  and  more  tenacious  in  bronchitis  and  serous  or 
watery  in  oedema.  From  hydrothorax,  a?dcma  is  distinguisliable  by  the  shift- 
ing line  of  duleess  and  by  the  absence  of  rMes  in  hydrothorax. 

PROoNoeii?, — Acute  congestion  of  the  lungs  le  always  a  serious  affection, 
and,  as  already  stated,  terminates  fatidly  in  some  cases  in  a  short  time.  In 
the  majority  of  instances,  however,  it  disappears  spontaneously  or  under  suit- 
able treatment,  and  the  lungs  are  in  general  restored  to  their  integrity.  It 
may  result  in  pulmonary  hemorrhnge,  from  which  recovery  may  take  place, 
or  which  may  give  rise  to  hemorrhagic  infarction,  the  blood  being  drawn  into 
the  alveoli, 

Paasive  congestion  being  a  secondary  affection,  its  prognosis  depends  upon 
the  diseases  which  occasion  it. 

In  pulmonary  oedema  the  prognosis  is  always  very  grave.  When  oec^mng 
suddenly  as  a  consequence  ot  acute  congestive  nephritis,  it  may  wholly  disap- 
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IT  under  proper  treatment,  and  if  the  kidney  affection  is  likewise  cured 
bere  will  be  no  further  return  of  the  pulmonary  complication.  When  it 
oomes  on  in  the  course  of  chronic  renal  disease,  it  may  disappear  and  recur 
from  time  to  time,  but  it  is  apparently  not  often  the  direct  cause  of  death  by 
iteulf.  Sometimes,  however,  it  is  associated  with  cerebral  cedema  and  other 
conditions  which  together  occasion  a  fatal  termination.  When  due  to  poeu- 
niorila,  cBdema  adds  very  much  to  the  gravity  of  the  atlectiou,  and  may  be  the 
immediate  cause  of  death. 

Treatment. — ^The  treatment  of  acute  pulmonary  congestion  consists  in  the 
use  of  mean^  to  check  the  undue  flow  of  blood  into  the  engorged  lungs.  Of 
thesie  the  best,  if  the  patient  be  seen  promptly  and  the  strength  of  the  puke 
admit  of  it,  is  general  bloodletting,  oy  which  the  mass  of  the  blood  is  less- 
ened and  the  action  of  the  heart  and  pressure  within  the  blood-vessek  are 
lowered,  so  that  both  the  amount  of  blon<t  in  the  hyperiemic  veaeela  and  the 
force  with  which  it  reaches  them  will  be  diminished. 

This  measure  may  be  also  useful  in  the  way  of  preventing  or  checking  acute 
pulmonary  cedema  by  lessening  the  blood-pressure.  Should  venesection  be 
Uiought  inadmissible,  cu|js  may  be  applied  to  the  chest  in  front  or  behind, 
and  at  the  same  time  the  volume  of  the  blood  may  be  temporarily  lessened 
by  placing  ligatures  around  the  thiglis^  so  as  to  check  the  flow  ot  blood  in 
tJie  veins  near  the  surface.  Revulsion  from  the  congested  vessels  of  the  lungs 
limy  also  be  eflected  by  mustard  foot-baths  or  the  application  of  mustiird  poul- 
tices to  the  chest  Aconite  may  be  serviceable  by  controlling  over-action  of 
the  heart,  and  may  be  given  in  the  dose  of  1  or  2  drops  of  the  titicture  of  the 
root  at  intervals  of  half  an  hour  until  some  effect  on  the  circulation  is  pro- 
duced. 

It  is  of  importance  to  remove  any  blood  or  serum  that  may  be  pre^i^ent  in 
the  air-cells  and  smaller  bronchi ;  and  for  this  purpose  one  of  the  quickly- 
acting  and  non-depressing  emetics  may  be  given,  such  i\s  apomorphia  hy[>o- 
derniically  or  the  sulphate  of  zinc  or  turpeth  mineral  by  the  mouth,  Itepcct 
must  be  had  to  the  condition  of  the  patient's  strength  m  ordering  an  emetic, 
since  if  there  be  much  prostration,  or  if  the  interterence  with  respiration  has 
aeriously  depressed  the  heart,  more  harm  than  good  might  result  from  its  use. 
Expectorants  may  somewhat  later  supplement  the  action  of  emetics,  or  sen^e 
to  keep  up  the  good  effects  gotten  from  them  by  helping  to  remove  the  rcsid- 
uaI  fluids  from  the  air-passages.  Among  the  best  of  these  are  the  syrup  of 
scocga  and  the  carbonate  or  hydrochlorate  of  ammonium. 

Passive  congestion  of  the  lungs,  being  dependent  u[)on  a  weakened  condi- 
tion of  the  circulation,  requires  the  use  of  means  to  sustain  and  reinforce  the 
heart's  action.  The  alcA:>holic  and  ammonia cal  stimulants  are  here  of  great 
importance,  and  digitalis  may  be  of  sovereign  efficacy,  especially  in  ca^^es 
whiTe  the  congestion  is  associated  with  dilatation  and  attenuation  of  the 
heart.  The  power  possessed  by  this  drug  of  increasing  arterial  pressure,  and 
thus  producing  diuretic  action,  may  render  it  further  serviceable  when  the 
CH>ngestioii  is  accompanied  with  oedema,  as  in  this  way  the  serous  infiltration 
niay  be  absorbed  and  removed.  From  10  to  20  ilrops  of  the  tincture  or  from 
2  Ui  4  drachms  of  the  infusion  of  digitalis  may  be  given  every  two  horn's  until 
wime  effect  on  the  pulse  or  the  kidneys  is  noticed.  If  the  stomach  sihould  not 
bear  digitalis  well  in  either  of  these  forms,  as  is  the  case  witli  some  patients, 
the  alkaloid  digitalin  in  the  dose  of  ^  grain  may  be  given.  The  convallaria 
recently  introduced  as  synergistic  with  digitalis  may  be  substituted  for  it,  and 
in  the  dose  of  from  20  minims  to  1  drachm  of  the  fluid  extract  it  will  be  found 
Dot  uncommonly  to  be  an  elficient  heart-tonic.  Like  digitalis,  too,  it  possesses 
diuretic  power  from  the  increased  arterial  pressure  that  it  occasions. 

Faffiive  pulmonary  congestion  may  assume  a  chronic  form  in  connection 
with  chrome  cardiac  and  renal  disease,  and  without  presenting  urgent  »ymp* 
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toms  may  cause  almost  constant  embarrassment  of  respiration  in  gT^ater  or 
less  dej^ree.  Under  such  circumBtances  the  preparations  of  iron  are  helpful 
hy  enriching  the  blood  and  increasing  the  tone  of  the  heart  One  of  the 
best  preparations  is  the  mixture  of  acetate  of  iron  and  ammonium,'  koovm 
as  Basham's  mixture,  which  combines  diuretic  with  chalybeate  action.  This 
may  be  given  m  the  dose  of  from  1  to  4  drachms. 

It  is  of  great  iMportauce  in  all  cases  of  paasive  congestion  and  of  hypo- 
static pneumonia  to  change  the  patient^s  po.^itiun  from  time  to  tinje^  so  as  to 
counteract  the  influeuce  of  gravity  and  relieve  dependent  portions  of  the 
lungs. 

Pulmonary  cedenia  occurring  in  an  acute  form  in  the  course  of  either  con- 
gestive nephritis  or  clironic  renal  di^ea^  may  eeriously  imperil  life»  and 
therefure  it  demands  in*<jm|)t  and  bold  treatment.  When  it  results  from 
acute  nephritis,  it  is  more  mimediately  dangerous  than  when  dependent  on 
chronic  disease  of  the  kidneys ;  yet  in  this  acute  form  it  may  admit  of  perfect 
cure  if  pro|>er  remedial  measures  be  at  once  instituted.  Cups  miiy  be  applied 
to  the  loins  with  the  view  of  relieving  tlie  engorged  kidneys  and  enabling 
them  to  resume  their  work  of  removing  fluid  from  the  body.  In  cases  where 
the  strength  of  the  pulse  is  sufficient,  it  nuiy  even  be  good  practice  to  abstract 
blood  by  the  lancet  to  the  amount  of  six  to  eight  ounces.  According  to 
Oppolzer/  this  treatment  may  be  proper  even  when  somnolence  indicates 
(jcdema  of  the  brain,  provided  there  l>e  no  irregularity  of  respiration  or 
intermission  in  the  pulse — signs  which  contraindieate  bloodletting. 

Active  diaphoretics  are  among  the  best  medicinal  agents  to  be  employed, 
their  good  etiects  being  due  to  their  derivative  action  and  to  the  large  dis- 
charge of  tJuid  from  the  skin  which  they  occasion,  thus  promoting  the  removal 
of  wliat  is  effused  in  the  lungs.  The  fluid  extract  of  jaboraiidi  in  the  dose  of 
from  20  minims  to  a  drachm,  or  the  hypodermic  injection  of  k  to  h  prain  of 
nitrate  or  muriate  of  pilocarjiiup,  frequently  c^iuscs  prompt  and  profuse  j>er- 
gpinition.  The  writer  is  confident  thiit  he  has  seen  life  saved  by  the  use  of 
this  drug  when  it  has  been  in  urgent  peril  from  puhnonar}^  adema.  In  the 
absence  of  this  agent,  or  along  with  it,  the  hot-air  both,  which  can  almost 
always  l>e  extemporized  in  an  efficient  form,  may  serve  to  pron^ote  or  increase 
fluid  dischiirge  from  the  skin.  If  the  patient's  strength  is  sufficient,  one  of 
the  hydragogue  cathartics  may  be  given,  and  among  them  the  most  prompt 
and  active  is  elaterium  in  the  dfjj^e  rtf  ^^  to  ^  grain  every  tViur  houn*.  The 
action  of  this  drug  nmst  be  carefully  watched  and  its  depressing  tendency 
guarded  against  by  the  use  of  ak'uholic  stimuhints. 

When  pulmomiry  a^dema  results  from  weakness  of  the  heart,  as  in  dilata- 
tion *>f  thiit  orgHii,  or  from  clironic  renal  disease,  all  lowering  mcRsures  must 
be  avoidrd.  ]ihx>dletting,  whetiier  general  or  local,  would  still  further  depress 
the  heart,  and  by  increasing  the  hyijcnemia  of  chronic  Bright*8  disease  would 
favor  tlie  further  efllisiviii  of  serum  into  the  lungs,  Drv  cupping  over  the 
chest  before  and  behind  nioy  lie  sorvireable  as  a  revulsfve  measure.  Stim- 
ulants and  tonics  wrc  called  for,  and  digitnlis  or  convallaria  is  directly  indi- 
cated from  the  sj>eciid  power  f>o>scssed  by  these  agents  of  improving  the 
cardiac  tone  ami  promoting  the  action  of  the  kidneys  by  increasing  blood- 
pressure.  Digitalis  hns  been  thought  objectionable  when  there  is  much 
im»gularity  of  res]>inition,  and  perhaps  it  would  he  safest  to  postpone  its 
administration  until  this  symptom  y  relieved  by  the  use  of  alcohol,  ammo- 
nia, musk,  or  otiier  prompt  ilitfusible  stimulants. 

The  writer  has  had  repeated  opportunities  for  observing  the  value  of  quinia 
given  hypodermically  in  cheeking  efiiision  of  serum  into  the  air-passages,  nnd 
he  would  strongly  recommend  its  use  in  the  treatment  of  pulmonary  cedema 
in  the  form  of  the  hypodermic  injection  of  the  solution  of  hydrobromate  of 

1  U  S.  Pharm.,  1882.  *2imwo»'«  V^hp,,  v.  p.  285. 
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quinia  of  the  strength  of  4  grains  to  20  minims.  Of  this  solution  10  to  20 
minims  may  be  injected  at  once.  If  such  a  solution  cannot  be  obtained,  a 
full  dose  or  10  to  15  grains  of  the  sulphate  of  quinia  may  be  given  bj  the 
mouth. 

As  in  the  case  of  passive  congestion  of  the  lungs,  so  in  oedema,  advantage 
may  be  gained  by  changing  the  patient's  position  from  time  to  time,  so  as  to 
prevent  the  constant  gravitation  of  fluid  to  the  same  portion  of  the  affected 
organs. 


HAEMOPTYSIS. 

By  WILLIAM  CAESON,  M.  D. 


The  word  means,  literally,  spitting  of  blood,  from  two  words,  alpLa,  blood, 
and  TtTua*^  I  spit. 

Synonyms. — K  we  go  back  far  in  the  history  of  medicine,  we  find  many 
synonyms,  such  as  Haemoptoe,  Emptoe,  Emptoica  passio,  Pneumorrhagia, 
Hsemorrhagia  pulmonis,  Crachement  de  sang,  etc.,  etc. 

Definition. — Bronchial  haemoptysis  is  the  spitting  or  expectoration  of 
blood  which  has  been  effused  into  the  bronchi  or  bronchioles  from  the  bron- 
chial vessels.  Pulmonary  haemoptysis  is  the  spitting  or  expectoration  of 
blood  which  has  been  emised  into  the  air-cells,  the  inter-alveolar  and  inter- 
lobular tissues.  This  distinction  is  not  always  practicable  in  diagnosis  or 
practice.  It  may,  however,  serve  for  a  grouping  of  some  well-knoWn  clin- 
ical forms  of  haemoptysis. 

It  is  not  possible  to  give  indications  by  which  the  origin  of  blood  in  the 
lungs  may  be  positively  determined  except  by  a  reference  to  other  symptoms 
than  the  haemoptysis.  In  general,  bronchial  hemorrhage  is  characterized  by 
a  bright-reft,  fresh  color,  is  aerated,  unmixed,  and  uncoagulated.  In  pulmo- 
nary or  parenchymatous  haemoptysis  the  blood  is  dark,  non-aerated,  and  coag- 
ulated to  some  degree,  and  often  alternates  with  a  mixed  blood  and  mucus 
sputum.  These  distinctions  are  not  reliable,  and  must  be  supplemented  by 
all  of  our  clinical  resources  in  the  case  before  us.  The  author  maintains  that 
in  the  haemoptysis  of  phthisis  the  hemorrhage  in  the  large  majority  of  cases 
is  both  bronchial  and  pulmonary.  The  typical  parenchymatous  hemorrhage 
is  found  in  hemorrhagic  infarction  and  pulmonary  apoplexy,  which,  compart 
with  phthisis,  are  rare  occasions  for  haemoptysis.  This  general  statement  will 
form  the  basis  of  what  follows  in  this  exposition. 

History. — Historically,  there  are  not  many  phases  in  the  doctrine  of  hae- 
moptysis. Controversy  has  been  chiefly  confined  to  its  relations  to  phthisis 
as  cause  or  effect. 

The  simplicity  and  directness  of  observation  of  the  ancients  give  a  special 
interest  to  their  views  of  haemoptysis.  They  believed  that  it  was  oftener 
cause  than  eflfect.  They  found  a  warranty  of  that  opinion  in  what  they 
thought  was  a  direct  conversion  of  blood  into  pus,  and  in  the  irritating 
qualities  of  the  latter.  Hippocrates'*  fundamental  statements  are,  "Ex 
sanguinis  sputo,  puris  sputum  malum ;"  "  Ex  sanguinis  vomitione  tabes  et 
puns  purffatio  per  superiora  purgatio ;"  "  Ex  sanguinis  sputo  puris  sputum 
et  fluor,  ubi  autem  sputum  retinetur  moriuntur."  Another  statement  of  his 
is  given  in  translation  by  Peter : '  "  When  some  of  the  veins  of  the  lung  are 
ruptured  the  hemorrhage  ig  in  proportion  to  the  size  of  the  vessel ;  a  part,  on 
the  contrary,  unless  the  vein  be  very  small,  diffuses  itself  in  the  lung,  putrefies 

>  Edition  1696,  book  7,  p.  1141,  Aphorisms  15  and  16,  80  and  81. 

'  Clinique  nUdicale,  tome  112,  p.  243.    The  precise  locality  of  this  quotation  b  not  given 
by  Peter,  but  it  is  from  Hippocrates'  Operas  ed.  Kuhn,  Leipsic,  1825,  vol.  ii.  p.  178. 
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there,  and  after  ha\nng  putrefied  forma  pus.  As  a  resfult,  it  is  at  one  time  true 
pus,  at  another  pus  mixed  with  bloiKl,  t\nd  another  time  it  is  pure  blood,  which 
m  rejected  ;  anil  if  the  vein  wa*  very  full  it  is  from  it  that  the  mass  of  the  blood 
corner  and  thick  pus?,  mixed  with  putrefied  pittiitons  secretion,  is  ex j>ecto rated/' 

Thomas  Youn^*  gives  the  following  seutencx^  trom  Hippocrutefi  Prcdkihm 
and  AphortATiis:  "The  mo^t  dangerous  consumptives  are  cured  by  a  rupture 
of  the  great  vessel  wliich  corrodes  the  liings;"  **  Purulent  expectoration  atler 
hienioptysid  h  dangerous;"  ''In  some  ciises  consumption  originates  trom  an 
elfusion  of  blood  into  the  lungs  without  hiemoptysii^,  especially  after  a  strain 
or  accidental  injury ;  a  coll*fction  of  phlegmatic  humors  form  around  it  by 
caUiiing  pain  and  cougli,  with  purulent  and  bhwdy  expectoration/'  All  of 
thede  quotations  show  the  Hippocratic  doctrine  distinctly,  that  the  h:emo|>- 
ty«is  where  it  appeared  in  a  cjtse  was  mostly  the  cause  of  the  subsequent 
phthbis,  and  tliat  phthisis  ab  hc^moptoe  wais  not  only  one  of  the  most  com- 
mon, but  one  of  the  most  dangerous  fcjrms. 

The  doctrine  that  blood  effused  into  the  lungs  became  pus,  and  produced 
corroding  and  ulcerating  effects,  apptiiirs  in  many  other  prominent  authors 
between  the  Hippocratic  writings  and  the  nineteenth  century.  Celsus*  (30- 
40  A.  cJ)  saya:  "  Haemoptysis  b  one  of  the  causes  of  purulent  expectoration/* 
Galen*  (131-201  A,  c.)  says:  ** Phthisis  is  lung  ulceration;"  and  he  thinks 
**  that  in  the  greatest  number  of  cases  it  originates  in  a  mechanical  way, 
through  tearing  of  the  tissue  by  means  of  an  outpouring  of  blood  in  conse- 

auence  of  a  catarrh  or  strain/'  This  extract  would  imply  that  he  thought 
le  luemopty:^is  in  many  cases  secondary,  but  that  when  it  did  occur  it  had 
the  effect  which  Hippocrates  attributed  to  it,  that  of  jiroducing  '*  purulence 
of  the  lungs."  Sylvius*  (1614-1672)  says:  "Haemoptysis  is  one  of  the 
causes  of  purulent  expectoration/' 

Morton *s*  (1689)  language  partly  is:  "Decantatum  istud  medicorum  ada* 
gium,  qucKi  pus  aequitur  sanguinem;"  and  then,  translated,  he  says:  **  It 
Ohe  adage)  appears  to  have  originated  in  the  fact  that  *  purulence '  of  the 
lungs,  or  phthisis  pulmonalis,  usually  follows  liEemoptyBis  more  quickly  and 
ottcner  than  any  other  disease/'  In  the  sentence  immediately  following  he 
suggests  this  result  may  be  due  to  a  jtutrefactifm  of  clots  that  the  hxemoptysij 
hagle^  behind  in  the  lungs,  or  to  a  copious  effusion  of  humors  trom  the  whole 
body  to  the  tender  lungs,  or  to  an  erosion  of  some  vesseL 

Another  theory  apjicarH  in  Hoffmann*s  language^*  and  \vm  probably  sug- 
rated,  directly  or  mdirectly,  by  Bylvius's  description  of  tubercles:  ^*The 
blood  is  easily  extra vnaated  into  the  pulmonary  vesicles,  stagnates  there  and 
putrefies,  corrodes  the  neighboring  parts,  and  finally  destroys  the  air-passagea 
or  they  are  converted  into  nodes  or  tubercles/*  The  blood  becomes  tubercu- 
lari2ed,  and  the  phthisis  ab  hiemoptoe  is  establislied.  This  idea  is  found  at 
different  periods,  and  we  find  a  recent  French  author  arguing  against  this 
liyp«»thesis. 

The  reversal  of  these  ideas  is  generally  acknowledged  m  the  results  of 
Laeunec  s  energy  and  genius,  yet  similar  ojHnions  U)  his  had  been  expressed 
by  French  and  ftngHsh  physicians.  Bayle  does  not  place  phthisis  ab  biemojv 
tije  in  his  classification.  Desault,'  one  of  Laennec's  countrymen,  near  a  h\in- 
dred  veara  before  him,  "  insiste  that  tubercles  constitute  the  essence  of  consump- 
tion, Deing  generally  anterior  to  hiemoptysis/'  Mudge  ^  says  that  haemoptysis 
ia  often  the  consequence  of  the  obstruction  produced  by  tubercles/'     A  prep- 

*  A  Prwiiexd  HiMorietd  Tfeaiist  on  CnTv»imptUm  Ih'»fn.vs,  London,  1815,  p.  111. 

*  Yo(in|ir*  <*P'  €t/.,  p.  128.  *  VValdenburg,  Die  Tuhetculone^  p.  19, 

*  Wuldenburg,  op.  eiL,  p.  28.  ^  Phthinoiagtcal  E(L,  1727,  lib.  Ill,  chap.  v.  p.  95, 

*  Peter,  toe,  dt,^  p.  244 ;  Young,  p.  211,  Opera;  Hoffmaim»  Physicn-ni^tJira^  Geneva,  1740, 
T  Young,  p.  220,  D&mdi  sxtr  U^  Muladiu  vaUricnneji.  la  Erne  ct  la  Phthisic,  Bordenux, 

1733. 
■  Young,  ioe^  cU.,  Eodioal  Curt  for  a  Etceni  Oatarrhic  Oough,  London,  1779|  2d  ed 
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araiion  for  the  positive  opiiiioiiB  of  LaenDec  is  dLscemible  in  theec  and  other 
authors.  His  views  on  this  particular  topic  were  opposed  by  Andrah  The 
latter  modiiied  his  earliest  expressions  to  some  extent. 

The  next  impoitant  liistorical  epoch  in  the  causative  relations  of  hiemopty- 
ais  and  phthisis  is  in  the  energetic  protests  of  Niemejer.  They  were  in  some 
respects  a  return  to  the  Hippocmtic  doctrine,  in  that  he  asserted  the  pre- 
dominance of  hieniojttysis  as  cause ;  hut  he  gave  the  doctrine  a  hmm  better 
adjusted  to  a  better  natholo^j,  in  that  he  made  the  jntp^rtant  element  of 
intlarnmatory  lesions  the  medium  between  the  eflhsion  of  blood  luid  the  final 
piirulence  or  ulceration  (ulcus  pulmonuni)  of  the  ancients.  He  energetically 
advocated  the  doctrine  of  the  ]>oeitive  effect  of  eflhsion  of  hlood  in  the  bronchi 
or  pulmonary  suhsiance  in  producing  disorganizatii>n  of  tlic  lungs,  without 
reference  to  anv  hereditary  or  predispo^^ing  element  or  existence  of  tulx-rcles. 

Jaceoud  ^  cafls  attention  to  the  fitet  that  Graves  had  anticipated  Is'ienieyer 
in  the  partial  revival  of  the  Hippocrktic  doctrine  and  the  teacliings  of  Morton 
and  Hoilmann  on  phthisis  ah  hajnioptoe. 

In  a  recent  work '  there  is  a  general  adhesion  to  the  modern  modificationa 
of  the  Hippocratic  doctrine  in  regard  to  the  pathogenetic  relations  of  ha^inop- 
tyBis  and  plithisis.  There  is  a  ikcided  rejectitjn  of  the  causative  influence 
of  tubercle  in  producing  lunemoptysis/  "The  connection  between  pulmonary 
hemorrhage  and  tubercle  stands  on  no  pathological  firoof:"  **  From  all  the 
evidence  I  have  been  able  to  obtain  on  this  point,  tubercle  seems  to  have 
been  very  unjustly  credited  with  hemorrhage/  *  lie  ditJei^  from  others  in 
attributing  nmch  more  to  the  hiemo|ihilic  constitution  in  the  production  of 
hiemoptvsis.  Other  phases  of  the  history  of  haemoptysis  might  be  given. 
We  b?hall  allude  to  two  only:  one  is  the  classification  of  the  varieties.  Alex- 
ander of  Tralles  treats  of  hamioptysis  under  three  heads:  1,  Haemoptysis  by 
rupture  ;  2,  by  erosion  ;  3,  by  dilatation,  Bricheteau  ^  nuikcs  four  divisions: 
1,  constitutional;  2,  accidental;  8,  succedaneous;  4,  critical  and  symntoraatic. 
These  two  classifications  show  in  themselves  their  origin,  in  that  tne  one  is 
reprcmmtative  of  a  h>cal,  and  the  other  of  a  eonstitutiorial,  imtliogenesis. 

The  last  liistorical  phase  is  the  therapeutic  one.  We  find  in  the  practice 
of  the  present  day  survivals  from  the  ancient  authors.  JVlorton  recommended 
ligatures  around  the  limbs  to  arrest  hemorrhage,  and  Imrk  to  j^revent  hseniop- 
tysis  from  becoming  phthisis.*  Venesection,  which  to  some  extent  h  a  modem 
remedy,  w^as  fn^rjuently  practised  hy  the  older  physicians.  Erasistratus^ 
reeon  J  mended  ligatures,  applied  to  the  limbs  in  several  phices,  to  prevent  the 
return  of  the  blood  to  the  lungs;  Asdepiades  thought  this  practice  founded 
on  an  erroneous  theory,  but  ex|>erienee  is  in  its  favor.  The  head  should  be 
kept  high,  the  face  wetted  with  water,  the  room  cool,  and  the  patient  per- 
fectly at  rcist,  Lietaud  (1765)  is  cautious  of  employing  astringents  or  purga- 
tives, but  ref*onimendcd  ligatures  to  the  limbs  and  cold  to  the  scrotum.  A 
drachm  of  rhubarb  was  given  by  Fernelius  in  hfemoptysis.  Bryan  Robins<^n* 
(1752)  relates  a  case  in  which  an  emetic  of  ipecacuanha,  taken  tlirce  times  a 
week,  kept  olf  hiemoptysis  for  eight  years,  while  tar- water  constantly  brought 
it  on.  Marryat  (1758,  Ixujdon)  "advises  two  grains  of  tartarized  antimony, 
and  as  much  of  the  sulphate  of  copper,  in  half  a  spoonful  of  water."  Ijx^cac- 
uanha  w^as  frefpiently  employed  in  hoemoptysis  by  the  practitioners  of  the 
centuries  preceding  the  nineteenth. 

As  an  imywrtant  preface  to  the  sulijects  considered  in  this  article  we  intro* 
duce  an  account  of  the  vaaciilar  supply  of  the  lunga. 


*  Clinique  midirafe^  vol.  ii.  p.  302,  Gruvea. 

*  On  Fuhnonary  Uemonhagt,  Reginald  E.  Thompson,  London,  1879. 

*  Page  32,  op.  tit. 


'  ^htimiie*  Aromqitfji  de  rAppareit  r^itpiratoire,  Pari  ft,  1851,  p.  623. 


*  Pa^  33^  op,  eit 


•Young,  pp.  201,  202. 


»  Op.  ci/.,  p.  128. 


*Op.eiLfp.  b56,  ed.  1060. 
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Befofe  entering  into  a  statement  of  the  dtitribution  of  the  niiuute  vessela 
to  the  \an^  it  ii*  de«i ruble,  in  view  of  the  possible  (liseased  tonnectiung  between 
the  larger  bronchial  and  vascular  trunks,  to  recall  some  points  of  the  topo- 
graphical anati-jmy  of  the  latter.  "  The  root  of  the  left  lung  passes  below 
the  arch  of  the  aorta  and  in  front  of  the  descending  aorta.  The  bronchus, 
together  with  the  bronchial  arterieii  and  veins,  the  lymphatics  and  Ivmphatic 
glands,  is  placed  on  a  plane  posterior  to  the  great  blood-vessels.  The  pul- 
momirv  artery  He^s  more  forward  than  the  bronchus,  and  to  a  great  extent 
eonoeals  it,  while  the  pulmonary  veins  are  placed  still  farther  in  advance.** 
The  left  bronchus  "in  prussiug  obliquely  beneath  the  arch  of  the  aorta  id 
depreased  below  the  level  of  the  pulmonary  artery,  which  is  the  htghent 
veaseL"*  Practically,  the  chances  of  abnormal  communicatiuns  lie  in  the  rela- 
tiona  of  the  aorta,  more  especially  the  diiferent  parts  of  tbe  arch,  to  the  left 
bronchus  and  pulmonary  artery,  and  to  the  trachea,  of  the  innominate  artery 
to  the  trachea,  and  of  the  glandular  structures  at  the  root  of  lung  to  the  pul- 
monary artery. 

The  encroachment  of  aneurism  of  the  subclavian  artery  on  the  lung,  and 
consequent  eominunication  between  it  and  the  bronclms,  is  another  ibrm  of 
accidental  or  extraneous  hiemoptysis, 

A  recognized  classihcation  of  the  vascular  systems  of  the  lungs  is  into— 
1st.  functional ;  2d,  nutritive.  To  the  first  belong  the  pulmonary  arteries 
and  veins,  and  to  the  second  tlie  bronchial  arteries  and  veins.  Both  physio- 
logical and  pathological  exi>erience  justifies  this  division^ 

Notwithstanding  the  great  attention  and  labur  bestowed  upon  the  circula- 
tion of  the  lungs,  there  are  still  unsettled  some  important  points.  We  adopt 
from  Kiittner'^  some  of  the  anatomical  data  applicable  to  onr  subject.  The 
branched  of  the  pulmonary  artery  follow  uninterruptedly  the  bronchial  rami- 
Icadona.  The  nmtual  relations  of  the  artery  and  bronchus  are  such  that  the 
larger  vessel  lying  in  any  preparation  of  the  lung  directly  next  to  the 
bronchus,  and  running  in  the  same  direction,  can  be  pronounced  to  be  a 
branch  of  the  pulmonary  artery.  In  the  lungs  of  the  embryo  both  lie  in  the 
lame  connective-tissue  sheath  that  originattis  at  the  root  of  the  lung,  enters 
with  them  into  the  root  of  each  lobule,  and  there  spreads  out.  In  the  lobules 
both  run  not  only  closely  alongsitle  of  each  other ;  there  appear  also  branches 
of  the  pulmonary  artery  on  the  bronchus  itself,  and  press  on  to  the  mucosa 
of  the  same. 

With  the  appearance  of  the  terminal  bronchiole  this  relation  is  changed. 
The  bronchial  artery,  as  such,  ceases ;  the  pulmonary  artery — or  rather  its 
Literal  branches — exclusively  surround  the  alveolar  diverticulie  on  their 
external  surfaces.  At  the  point  where  the  terminal  bronchiole  is  developed 
ioto  the  infundihula  the  corresponding  trunk  of  the  pulmonary  arterj^  di\nde8 
into  a  number  of  branche^^ — *'  pinselformig  j"  each  infundibulum  receives  its 
fiEtem,  which  spreatb  itself  after  the  manner  of  a  feather  on  its  external  sur- 
fiioa.  The  terminal  branches  of  the  pulmonary  artery  cover  the  terminal 
alveoli.  On  every  lung  in  which  the  infiindibula  and  lobules  are  well  dis* 
tributed  the  terminal  branches  of  the  pulmonary  artery  extend  beyond  the 
borders  of  the  infiindibula  and  lobules  into  the  interlobular  and  subpleural 
coonective  tissue,  and  here  either  lose  themselves  in  a  capillary  distribution 
or  extend  to  the  periphery  of  an  adjoining  adnus,  being  lost  in  its  capillaries. 

One  peculiarity  of  the  pulmonary  artery  is  that  from  a  large  trunk  rela- 
tively fine  lateral  branches  come.  From  a  vessel  of  0;136  mm,  come  branches 
of  0.033,  0.010,  0.011,  0.010  mm.  The  finest  disappear  immediately  as  vasa 
Vftdorum ;  the  larger  pass  to  the  perivascular  or  peribronchial  connective  tissue 

*  Quain's  AfvUomy,  vol.  ii.  pp.  ft97,  89S. 

» "  BeitTrtge  nir  Kenliiiss  der  Krei8laup©-verlia.ltnifl«e  der  Sangethierlunge,"  FircAow't 
Archip^  voL  liiiii.  p.  47 6^  etc 
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and  become  capillary,  or  tliey  appeiir  on  the  surface  of  the  inimediatelj 
adjoin iDg  lohules  ami  disappear  in  the  capillary  paths  of  the  alveoli. 

The  terminal  branches  of  one  and  the  same  principal  artery  behave  differ- 
ently according  as  they  are  distributed  to  the  connective  tissue  or  to  the 
alveoli.  In  the  first  ciise  they  form  wide  meshes  and  narrow  tubes,  and  are 
not  different  from  the  ciipillary  terminations  of  the  body  in  general.  In  the 
other  case  the  meshes  are  narrow;  the  vcssela  in  all  of  the  pulmonary  capil- 
laries are  wide.  M  these  vessels  are  followed  from  their  origin  to  their  final 
termination,  it  will  be  seen  that  a  considerable  part  of  the  pulmonar)^  artery 
is  spread  in  the  interlobular  connective  tissue ;  tluit  it  is  not  exclusively  a 
secretory  vessel ;  that  the  ca|jillar}^  network  of  all  the  lobuli  are  in  anasto- 
motic  connection. 

An  anatomical  investigation  shows  that  between  the  branches  of  the  pul- 
monary artery  no  anastomoses  exist*  It  is,  however,  proved  that  under  cer- 
tain conditions  connections  between  the  larger  branches  of  the  artery  may 
occur.  This  artificial  connection  is  favored  through  peculiarities  of  tenninal 
branching:  wherever  two  parallel  branches  of  the  pulmonary  artery  are  fol- 
lowed, it  will  be  seen  that  the  terminal  branches  lie  alongside  of  each  other 
without  anastomosis.  One  can  be  convinced  of  that,  and,  further,  that  the 
capillaries  of  only  one  or  two  alveoli  separate  them.  These  unusually  short 
CHpillaries  between  two  arteries  are  those  in  wMch  differences  of  pressure  in 
one  or  the  other  artery  produce  wide  connections.  Kiittner  agrees  so  far  with 
those  observers  who  think  that  between  the  larger  branches  of  the  pulmonary 
artery  no  wide  anastomoses  exist  already  formed.  In  this  sense  the  pulmo- 
nary artery  can  be  designated  a  terminat  artery;  on  the  other  side,  how- 
ever, it  must  not  be  forgotten  that  such  comief  tions  can  arise  at  any  time^ 
and  the  artery  there  loses  the  ty[>e  of  a  so-called  terminal  artery* 

He  further  remarks  that  the  vascularnliBtrict  sup|dy  of  the  pulmonary 
artery  is  not  so  limited  as  Cohnheim  and  Litten  believe ;  that,  more  thtm 
that,  some  branches  of  it  pass  from  one  loliule  to  the  adjoining  one ;  that 
others  are  dlstrilmted  in  the  subpleural  and  interlobular  connective  tismie 
and  in  the  bronchial  wall. 

If  the  lung  of  an  animal  be  injected  from  the  pulmonary  arterv,  there  is 
produced  a  complete  filling  of  the  vessels  of  the  bronchial  wall  and  into  the 
subepithelial  layer — a  fact  the  more  interesting  that  a  similar  event  can 
scarcely  be  produced  by  a  filling  of  the  bronchial  artery. 

Pulmonar)^  Vein. — Only  at  the  root  of  the  lung  do  the  bronchus,  pulmo- 
nary artery,  nnd  pulmonary  vein  He  close  to  each  other.  In  the  continuance 
of  the  same  the  artery  and  the  bronehun  remaui  close  by  each  other,  but  the 
vein  pursuoH  it;Ji  own  course.  The  branches  of  the  same  are,  from  the  hilus  to 
their  capillary  termination,  situated  in  the  interlobular  connective-tUsue 
paths,  riiey  form  on  the  extenial  margins  of  tbo  lobules  wide  blutbuchten, 
in  which  the  veins  of  the  irifundiluila  enter  with  short  stem?.  The  artery 
lies  intralobular — the  vein  interlobular.  The  bronchiid  veins  connect  not 
only  with  branches  of  the  azygos  and  emjerior  cava,  but  also  with  those  of  the 
pulmonary  vein. 

Bronchial  Vessels. — The  variety  of  origin  of  the  bronchial  arteries  is  nota- 
ble. Whatever  their  origin,  they  follow  with  their  chief  trunk  the  bronclms 
into  the  parenchyma  of  the  lung,  and  give  off  insignificant  lateral  branches 
to  the  conneetive-tissue  lavers.  There  is  still  another  kind  of  artery,  which 
divides  independently  in  the  connective  tissue  of  the  lungs,  without  resting 
on  the  bronchial  walls ;  thev  come  from  the  cesophageal,  mediastinal,  and 
pericardial  arteries,  branch  m  the  mediastinal  pleura,  appear  with  these  at 
the  hilufi  of  the  lung,  and  form  partly  an  independent  mesh  of  pleural 
arteries,  and  partly  spread  theuiseh^es  in  the  interlobular  connective  tissue. 

All  the  vei^els  of  tne  serous  membranes  of  the  diaphragm  can  contribute 
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in  many  ways  blood  t^  the  hilus  of  the  Um^:  the  unusually  fine-branched 
arteries  appear  in  this  way  to  be  in  condition  to  compensate  ibr  obsttnictions 
(or  lestser).  The  bronchial  arteries  in  comparison  with  the  other  vesscla  of 
the  lungs  give  off  sparingly  lateral  branche.*?;  among  the  mo«t  interesting  are 
the  branches  which  spring  directly  from  the  trunks  of  the  bronchial  artery, 
pflfli  through  the  peribronchial  connective  tij?sue»  appear  at  the  adjoining 
mftmdibulA,  and  lose  themselves  in  capillary  terminations. 

The  capillary  districts  of  the  bronchial  arteries  pass  immediately  into  those 
of  the  pulmonary.  It  is  a  fact  that  besides  the  pulmonary  artery  the  bron- 
chial artery  provides  the  intundihula  and  alveoli  with  blood.  If  the  bron- 
chial artery  springing  from  the  intercostal  and  intermil  mammary  arteries  bo 
ligated  or  cut,  leaving  open  the  ve^jsJels  of  the  media.stinal  pleura,  and  the  lun^ 
be  injected  trom  the  abdominal  aorta,  a  mere  inspection  will  show  a  filling  ot 
the  parenchyma  of  the  lung;  ancu^tomoses  between  the  pleural  arteries  and 
the  intra-acinous  trunks  of  the  pulmonary  arteries  can  be  recognized.  There 
19  an  anastomotic  connection  between  the  pleural  branches  of  the  pulmonary 
and  bronchial  arteries. 

The  bronchial,  as  also  the  pulmonary,  artery  can  1>e  filled  by  means  of  thf^ 
fine  arterial  branclies  from  the  mt^diabtmal  pleura. 

The  principal  branches  of  the  bronchial  arteries  go  to  the  bronchi ;  at  the 
lUveolar  passage  they  here  stop  as  such ;  their  capillaries  become  continuous 
imhh  those  of  the  pulmonary  artery.  The  greater  part  of  the  few  collateral 
branches  nourish  the  submucous  peribronchial  and  perivascular  connective 
ti^ue,  the  nerves,  the  lymphatic  vessels ;  the  smaller  part  ent^r  the  alveoli 
of  other  bronchial  spt«ins  and  become  capillary. 

The  branches  going  to  the  lung  with  the  mediastinal  pleura  spread  them- 
selves in  the  pleura  and  interlobular  connective  tissue,  nourish  the  large  sul>- 
pleural  and  mterlobular  lymi>hati€  vessels^  but  lose  themselves  in  capillary 
distribution  on  the  alveoli  and  infundibula. 

The  pleural  and  bronchial  arteries  anastomose  partly  with  each  other  and 
partly  with  branches  of  the  pulmonarj^  artery. 

With  reference  to  the  branches  of  the  pulmonary  artery  going  to  the 
bronchi,  it  may  be  said  that  they,  without  giving  special  branches  to  the 
external  layer  of  the  bronchi,  press  on  to  the  basal  membrane  and  form  a 
compact  capillar)^  network  in  common  with  the  proportionately  few  branches 
of  the  bronchial  artery. 

Amidst  differences  of  opinion,  as  between  Kiittner,  Lalesque,  and  Cohn- 

^1^1  and  Litten,  there  is  a  concurrence  as  to  the  chances  of  supplementary 
action  by  ana^itomose^  between  channels  that  are  ordinarily  separate. 
Kuttner  admits  a  mmiitied  form  of  terminal  armngement  in  the  pulmonary 
artery,  but  at  the  same  time  chums  an  amount  of  potential  conneetitui  that 
la  liable  to  come  into  actual  operation  and  suspend,  if  not  destroy,  the  ter- 
minal type. 

The  correlation  of  both  functional  and  mitrient  vessels  is  so  intimate  that 
we  l>elicve  there  is  uo  conclueive  argument  against  the  actual  transfer  of 
^cffice  freim  one  to  the  other  in  certain  strained  conditions  of  disease ;  Virchow's 
ftxrH'riment  proves  it. 

The  wonderful  dt-Hcacy  and  distensibility  of  the  enormous  network  of 
pulmonary  vessels  ( relation  of  uncovered  space  in  the  alveoli  to  that  covered 
liy  the  vessels  being  50  out  of  200,  Kuss) ;  their  capacity  of  response  to  great 
^--arifttions  of  supply  and  tension ;  the  prompt  supplementary  function  proven 
bv  Litten'  to  oelong  to  the  tracheoHPsophageab  pericardial,  phrenic,  and 
pleuro- mediastinal  arteries,  and  their  e^iuilibrium  under  the  sensitive  changes 
of  the  aortic  system;  the  slower  submif?8ion  of  the  lesiK^r  circulation  to  the 
peripheral  impressions,  which  markedly  ailect  the  aortic  system ;  the  facta 
*  **  Ueber  den  Hamorrhagisclien  Infarct./'  Zetischri/i  fur  Miniscke  M^dicin. 
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Terified  by  Liclitheim'  that  on  closure  of  any  portion  of  the  pulmonary 
artery  the  siime  quaiitity  of  blood  will  pass  through  the  poriiou  remaining 
open  aa  before;  that  this  is  brought  about  througlx  increase  of  pre^^sure  in 
the  sections  still  open,  and  through  the  Bimultaneous  increased  rapidity  of 
circulation  and  distension  of  the  vessel  walls;  and  that  this  mechanism  is 
able  to  compensate  for  obstruction  of  thre^-fourths  of  the  pulmonary  artery^ 
— are  iniporturit  factors  in  the  anatomical  and  physiological  relations  of 
htemoptysis. 

Etiology. — The  natural  history  of  hscmoptysis  is  practically  that  of 
phthisis :  exceptions  to  this  will  be  noted  hereafter.  As  heredity  is  largely 
a  determining  influence  in  the  latter,  it  may  be  a^umcd  that  it  fjualiiies  its 
principal  symptoms.  More  or  less  uniformity  prevails  in  the  transmission  of 
normal  or  iibnonnal  conditions,  and  we  seem  to  find  an  illustration  of  the 
latter  in  the  Ci^r respond e nee  between  the  percentages  of  hereditary  phthisis 
and  those  of  luemoptysis  in  such  rases,  Regiuald  Thompson*  says  that  ^'  out 
of  lO^j-t  ct»i^es  of  well*marked  inherited  phthisis,  420  suffered  from  hjemop- 
tysis."  In  his  calculation  he  omitted  all  those  in  which  the  dit^ease  began 
with  htemoptysis.  Hnd  these  then  been  included,  they  would  have  raised  the 
percentage  over  that  shown  by  the  figures,  which  is  slightly  above  40.  The 
rate  would  not  then  be  much  below  that  given  as  an  average  of  cases  of  hered- 
itary phthisis.  This  fiereentage  of  cases  of  htemoptysis  in  hereditary  phthisis 
is  a  sufBciently  uniform  transmission  to  prove  the  iniluence  of  heredity.  Its 
influence  is  shown  not  only  in  the  number  of  transmistiions,  but  in  the  trans- 
mission of  types;  so  that,  as  we  have  a  family  type  of  phthisis,  we  may  have 
a  family  type  of  hiemoptysis,  such  as  the  cases  where  all  the  phthisif^al  mem- 
bers of  a  family  are  subject  to  hremoptysis  of  uniform  characteristics,  instances 
where  the  same  uniformity  in  type  is  tmnsmitt^Hi,  and  instances  where  the 
phthisical  heredity  appears  to  have  its  survival  in  moderate  and  transient 
attacks  of  hemorrhage. 

Atavism  is  also  seen  in  some  family  histories.  We  have  in  view  such  an 
instance,  where  the  marked  hiemoptysical  tendencies  of  one  generation  skipped 
the  next  to  reappear  in  the  third, 

A  special  study  of  the  relation  of  cases  of  copious  hfemoptysis  to  diiferent 
forms  of  heredity  has  b^n  made  by  Reginald  Thompson.  Hia  table  is  aa 
follows : 

CoPIOira  H.KM0PTYSIS, 


Cm^et. 

Agei  ml  which  attaek  cctmmeDoed, 

1 

19 

k 

2 

15 

27 
16 
14 

30 

22 
20 

2$ 

34 

24 
24 

80 

18 
19 
16 

89 

g 

9 

12 

40 

2 

4 

d 

4S 

3 

1 

5 

m 

1 

*2 

1 

60 
1 

W 

MfUher 

Fallier     ....... 

Non-heredilury     -   .   , 

123 
102 
105 

He  claims  that  this  table  shows  that  of  the  cases  of  direct  heredity,  croai* 
heredity,  and  non-heredity »  those  who  were  the  subjects  of  cro^s-hereditv — 
that  is,  those  irom  the  mother — were  more  liable  to  copious  hcemoutysis  than 
either  the  cases  of  direct  heredity  or  of  non-heredity ;  and  the  numWrs  of  the 
two  latter  so  closely  correspond  as  to  show  that  heredity  from  the  father  has 
little  influence  as  reganls  hemorrhage.  The  conclusion  lie  draws  from  tlie 
table  is  that  *'  an  heredity  is  drawn  from  the  mother  which  differs  from  that 
derived  from  the  father,  and  to  this  must  be  attributed  the  excess  of  cases  of 
copious  hcemoptysis." 

'  Dit  SioTunQtfi  dm  Lungenkrtislavfo^  by  L.  Lichtheim,  Berlin,  187S,  p.  65. 
•  The  Causet  and  RtvulU  qJ  Pulmonary  Hanorrha^e^  p,  110, 
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Tlib  difference  will  be  seen  in  the  following  table,  whicb  shows  tbe  number 
oi  eases  occumng  before  and  atk^r  thirty  : 


Cues. 


Mother  .  .  . 
Fniher  .  .  .  , 
Nun-heredilary 


123 
102 
105 


Before  ige  of  80. 


After  ftge  of  9(k 


He  thinks  the  explanation  is  to  be  obtained  from  the  statistics  of  hiemophilia, 
which  show  a  large  proportion  of  transnii^ions  from  mothers  to  sons,  and  that 
we  have  here  a  strong  argument  connecting  copious  haemoptysis,  not  with 
tubercle,  but  with  hiemophilia. 

His  next  table  u  one  of  125  cases  of  double  heredity,  calculated  upon 
the  same  basis  as  the  others,  that  of  400 : 


Cue*. 

6 

3 

10 

15 

20 
74 

00 

26 

m 

15 
48 

S9 

12 
37 

40 

9 
29 

1 
3 

50 
1 

S 

55  ' 

1 

a 

GO 

€9 

Double  heredity    .    .    . 
CalcnlftCed  to 

125 
400 

... 

40 
128 

23 

75 

which  shows  a  close  approximation  to  the  table  of  cages  of  cross-heredity  from 
the  mother,  and  that  the  calculated  number  for  400  cases  of  double  heredity 
are  almost  identical  with  that  of  the  actual  number  of  400  cases  of  crost«- 
heredity  between  the  ages  of  fifteen  and  twenty-five — in  the  firgt  case  being 
202,  in  the  second  20^3— and  the  calculat*jd  number  of  cases  before  thirty 
amount  to  287,  not  cjuite  equul  to  h*  tiial  number  for  cases  of  cross- he reditVi 
which  is  294.  He  concludei^  that  thei^e  cmQfi  do  not  show  a  greater  tend- 
ency to  hemorrhage  than  is  shown  in  cases  of  direct  and  non-heredity.  We 
may  accept  these  figures  and  calculations  as  important  without  endorsing 
the  conclusion  which  they  are  intent  led  to  sustain — viz,  that  such  hie- 
moptysos  are  essentially  of  bsemophilic  origin.  It  may  be  stated  as  a  gen- 
eral opinion  that  hEemopbilia  does  not  espjecially  manifest  itself  in  pulmo- 
nanr  hemorrhages,  and  that  haemophilic  families  are  not  specially  liable  to 
phthiflij?. 

The  hemorrhagic  diathesis,  as  distinguished  from  the  specific  bleedera'  hered- 
itT,  does  not  often  manifest  iU  activity  through  the  lungs,  and,  as  correjative, 
phthisis  d<:>e8  not  often  show  hemorrhages^  in  other  organs  than  the  lungs.* 
Leudet  has  met  in  244  cases  of  phthisis  9  times  hemorrhages  in  other  organs 
than  the  lungs;  oftenest  by  the  irit<?stine,  the  skin,  the  nasal  mucous  mem- 
bnine ;  more  rarely  by  the  brain  and  urimiry  organs;  10  times  between  the 
muj*cles  of  the  abdominal  walls.  These  considerations  suggest  thut  the  phlhis- 
tcAl  haemoptysis  is  distinct  from  that  of  haemopliilia  or  the  hemorrhagic  diath- 
etm,  and  has  an  independent  origin. 

Borne  facts  in  regard  to  the  previous  diseases  of  patients  admitted  into  the 
Brompton  Hospital  with  phthisis  are  given  in  the  second  medical  report  of 
tliat  institution,  which  may  have  a  beuring  on  the  special  features,  such  as 
tuemoptysis.  Among  197*^  pttttentis  admitted,  275  wctc  found  to  have  suf- 
fereci  with  welUmarked  attaeiis  of  rheumatism,  imd  16  had  acute  symptoms 
of  it  while  in  the  hospital,  muklng  a  larger  number  than  of  any  other  diseuse, 
fevers  coming  next  with  238,     The  connection  of  forms  of  hemorrhage  with 

*  **  E^m&rques  mr  la  Dinthea©  h^morrhngiqwe,' '  Mem,  Soc,  dt  la  BioUtgU^  1859|  p.  179. 
Vol.  IIL— 18 
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so-called  rheumatism  suggests  a  poasible  influence  of  that  kind  in  favoring 
hiemontyses  during  the  evolution  of  phthisis.  We  know  of  no  facts  collected 
with  tlie  view  of  studying  this  relation.  If  such  a  conchision  were  sustained, 
it  would  tend  to  eonhrm  the  view  connecting  ha^moptysia  with  haemophilia  or 
the  hemorrhagic  diathesie, 

Williams*  gives  a  statement  quahTying  the  aiisumption  that  the  hemorrhagic 
variety  of  cong^umptioii  ^peeiaiiy  origiimtes  in  family  predisposition,  for  in  72 
cases  out  of  1000  tabulated  eases  of  phthisis  family  predisposition  was  prci^ent 
in  only  25  instances.  This  percentage  is  i^carcely  small  enough  to  exclude  a 
predisposition. 

Considering  haemoptysis  in  this  aspect,  as  a  result  of  heredity,  does  not 
account  for  all  the  cases  with  which  we  meet.  Wc  are  surprised  occasionally 
by  the  appearance  of  pulmonary  hemorrhage  where  heredity  of  phthisis  cannot 
he  traced.  Such  persons  present  the  aspect  of  a  vulnerable  state ;  they  yield 
readily  to  a  phthisical  invasion.  Some  of  the  so-called  ca^e.^  of  phthisis  ab 
haemoptoe  are  found  in  this  class,  yet  they  niay  have  inherit^^d  a  piithii?ical 
predisposition,  brought  al>out  by  various  ciegeneratiug  iotiuenees  acting  on 
their  ancestors,  such  as  aiiti hygienic  surroundings,  bad  air,  insufficient  food, 
frequent  childboaring,  and  excessive  nursing.  The  heredity  is  not  in  spe- 
cial symptoms,  but  in  a  predisposition  which  needs  only  some  exciting  cause 
for  a  specific  syjuptomatology  that  may  be  carried  forward  to  the  next  gen- 
eration. 

One  individual  may  himself  yield  to  the  same  degenerating  influences,  and 
li%'e  with  more  or  less  of  an  acfjuired  predisposition  until  similar  exciting 
causes  reveal  his  Bpeciflc  'weakness.  Another  may  find  that  he  has  a  phthisis 
directly  acquiretl  from  a  single  attack  of  severe  illness  without  the  aid  of  any 
element  of  heredity  or  of  the  acquired  f)redis])08ition.  The  gradation  would 
then  he  inherited  predisposition,  acquired  predisposition,  and  acquired  phthis- 
is. Ha!mopt3''8is  may  find  its  origin  in  tfiese  several  relations  of  heredity. 
Combined,  they  represent  the  law  of  unifonnity  and  the  law  of  variation 
in  hereditary  tnmsmissions.  If  these  general  oLscn^iitions  be  correct,  they 
show  that  the  ordinarilv  stated  percentage  of  transmission  of  haemop- 
tysis in  inherited  phthisis  does  not  express  the  totality  of  influence 
o|)erating  in  the  production  of  hjemoptysis.  Something  nmst  be  sub- 
tracted from  the  so-called  non-inherited  phthisis  and  added  to  the  inher- 
ite*i  form. 

When  we  attempt  to  express  the  relation  of  acquired  or  non-inherited 
phthisis  to  hfemoptysis,  we  find  no  sufficient  djit^i,  Thompson's  table  above 
given  is  assumed  by  him  as  showing  that  the  influences  superinducing  ha?mop- 
tysis  in  the  non-hereditary  class  arc  equivalent  to  the  heredity  operating 
through  the  father,  which  is  quite  subordinate. 

R.  Thompfion'''  states  that  out  of  I0(i4  of  his  cases  of  well-marked  inherited 
phthisis,  426  hnd  haemoptysis;  of  1016  when  phthisis  was  not  known  to  be 
inherited,  558  had  hsemoptysis, 

*  Pulmonary  Consumption^  p.  157. 

*  Loe.  eii.^  p.  110.  lu  u  later  Wfltk  Thnmpaon  (Ftmfly  Pkthim,  London,  1884)  stateithat 
the  general  effect  of  the  paternal  biherit-aiice  is  to  re^hice  the  nuraber  of  ciises  of  copious 
ble^iDg  (qt  the  total  period  of  life,  but  an  excess  h  observed  for  the  Bpecial  period  between 
twenty  and  twenty-five ;  thiit  in  the  inheritflnce  of  the  femaies  from  the  father  the  number 
of  00868 of  Weeding  la  larpe,  t  he  number  of  l  he  eopioua  caj*efi  l>elng  twice  as  many  as  the  mod- 
erate* The  effect  of  double  heredity  upin  male*  was  to  miike  the  cases  of  copious  bleed- 
ing nwmerouBt  and  that  nearly  half  the  total  number  of  cases  were  dispostMl  to  bleed.  In 
femnlee  there  was  an  increai«e  in  the  mini  her  of  cfl*iea  of  mo<lerate  amonnL  As  regarda 
acquired  phthiitis  among  males,  thai  hiemoptysis  is  a  well-mnrked  feature,  and  nearly 
three-fotirths  are  cases  ol*  copiouB  bleeding;  as  to  acr]iiired  phthiaiB  amoni^  femalea,  thai 
the  number  of  cases  in  conBiderably  smaller,  the  reduction  being  marked  m  the  caaes  of 
oopioui  bleeding. 
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la  a  collection  of  ca^5  of  phtliisis  taken  from  the  Cincmiiati  Hospilal 
records^  amounting  to  1266,  there  were  of 

Cases  of  luEiDoptirsis 475,  or  37.51  per  cent 

**     phthisis,  with  familv  history  of  same,  332 

**     ha?moptvsis  in  sjimtj ]27,  or  38.25       ** 

"     aicquirei]  or  non-inherited  pbtkislB  .   ,  934 

"     htemoptrsin  in  same 348,  or  37.25       " 

In  10  cases  there  was  a  family  history  of  haemoptysis ;  that  is,  of  a  general 
family  peculiarity  in  thiit  direction,  Tho^e  pereeotages  show  no  great  di Ter- 
ence between  the  relations  gf  inherited  and  o on- inherited  phthisic  to  hieniop- 
tysis,  the  inherited  exceeding  hy  1  per  cent,  that  of  the  non*inberited  form. 

Without  here  attempting  a  comprehensive  statement  of  wlmt  tlie  predit^po- 
sition,  transmitted  or  acquired,  is,  we  may  mention  two  influences  of  Lm port- 
not  force — -a  tendencv  to  fragility  of  vessels  and  to  the  catarrhal  disposition. 
It  U  sufficient  to  speak  of  the  fact  that  in  no  otlier  disease  of  the  hmgs  than 
phthii^is  have  we  as  a  common  feature  this  vascnhir  fnigilitv.  It  diflerenti- 
ates  the  di.*i€ase  and  the  ^yniptoms.  If  it  appear  in  any  of  tfcem,  it  should  at 
once  excite  a  suspicion  of  the  phthisical  eanstitytion,  Tliat  it  does  appear  in 
some  such  cases  without  ulterior  ertecLn  due.^  not  invalidate  the  general  state- 
ment. It  niav  be  put  down  oi*  a  part  of  the  phthisical  habit  directly  con- 
cerned in  the  liability  to  hajoioptysis.  The  proof  of  tiiis  proposition  is  more 
clinical  than  anatonneal. 

The  attempt  to  prove  that  it  is  hfemophilic  rests  upon  the  application  of  a 
few  histological  examinations  of  hiemopiiilic  vessels  to  the  phenomena  of 
phthisical  hremoptysis.  The  assumption  of  identity  has  only  tlie  doubtful 
lorce  of  analogy.  Histological  examinations  of  the  vessels  in  the  earliest 
stages  of  phthisis  and  hieTuoptysis  are  too  rare  to  afford  sufficient  data.  In 
the  latter  st-ages  the  condition  is  too  complex,  because  of  positive  inflanmni- 
tory  and  ulcerative  prot^sses. 

^\J though  a!teratioi»s  in  the  vessels  in  the  early  stage  of  simple  inflammation 
cannot  be  histologically  demonstrated,  yet  they  must  exist  in  order  to  allow 
diapedesis.  So  with  early  plithisis:  in  the  pre-htemoptoic  stage  the  alterations 
are  not  demonstrated,  yet  that  such  disorder  of  function  must  have  accom- 
penying  structural  change  unrlerlying  the  phenomena  of  the  initial  htemop- 
tysis  is  in  accordance  with  physiological  ami  pathological  doctrines,  and  has 
much  consistent  clinical  force.  When  we  presuppose  a  delicacy  of»  or  injury 
to»  the  blood-vessels  of  a  part,  there  is  the  imminence  of  not  ordy  a  rnpture, 
and  consequent  hemorrhage,  but  of  those  changes  which,  leading  through 
ictasia  and  congestion,  come  to  be  inflammatory,  and  which  affect  still  further 
the  vascular  structures  and  adjoining  parenchyma. 

Besides  these  changes  initiatixl  in  the  l>lood -vessels,  there  are  others  of  close 
telation  to  the  phthisical  constitution,  which  begin  in  the  vulnerable  cpitheliid 
elements  of  the  bronchial  mucous  membrane  and  of  the  air-cells.  They  are  the 
evidences  of  the  dispositio  catarrhalis,  wliich  received  its  name  from  the  old 
abservers,  and  the  validity  of  which  has  been  confirmed  by  modern  patholog- 
ical and  crmicai  researches. 

It  is  responsible  fur  the  great  susceptibility  to  catarrhal  affections  of  the 
bronchi  and  air-cells  which  lays  the  foundation  for  chr«:inic  catarrhal  pneu- 
monia. 

Hiese  two  elements,  of  fragilitv  of  veiasels  and  of  the  catarrhal  tenileney, 
are  the  tangible  instruments  of  heredity.  They  arc  also  the  fiictors  of  the 
a4?Qiiired  predisposition. 

The  Vienna  Hospital  reports,  running  through  more  than  fifteen  years,  and 
embmcing  more  than  20,000  cases,  give  as  the  ages  most  liable  to  hfcmoptysis 
\  between  eighteen  and  twenty-nine  years,    Ko  statistics  as  to  sex  are  given. 
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"         20    " 

30 

(( 

459; 

«         30    " 

40 

« 

363; 

40    " 

60 

« 

191; 

60    " 

60 

(( 

110; 

"         60    " 

70 

u 

45; 

Over 

70 

u 

7; 

Age  not  stated  . 

•   • 

10; 
1266 

Of  1266  cases  of  phthisis^  taken  without  selection  from  the  records  of  the 
Gneinnati  Hospital,  there  were 

Between  10  and  20  years,  81 ;  in  this  class,  hfemoptysiB  20 

^'^     "    '^^      "  "  208 

"  148 

"  «  62 

"  «  28 

«  "  9 

<i  u  2 

«  u  ^ 

475 

Ware  in  Mass.  Med,  Soc,  Proc.  gives  ages  in  317  cases : 

43  op  to  20 

139  between  20  and  30 

77        "       30    •*    40 

Of  Pollock's'  351  cases  of  profuse  haemoptysis, 

43  were  under        20  years  of  age. 
168  between  20  and  30      "  ** 

100       '*        30    "    40      " 

40  over  40     "  " 

These  figures  from  widely-different  sources  testify  to  the  fact  that  the  great- 
est number  of  cases  of  haemoptysis  occurs  between  twenty  and  thirty  years 
of  age,  or  at  least  with  a  variation  of  only  about  a  year  from  those  extremes. 
The  possibility  of  haemoptysis,  if  we  may  judge  by  cases  reported,  lies  any- 
where between  sixteen  days  of  age  and  the  limit  of  life.  A  case  of  haemop- 
tysis in  a  child  sixteen  days  old  is  alluded  to  in  Nouv,  Did.  de  ifid.  et  de  Cni- 
rurg?  The  oldest  on  the  list  of  the  Vienna  Hospital  reports  is  seventy-two. 
In  our  Cincinnati  Hospital  list  we  have  7  over  seventy  years.  Others  have 
reported  cases  beyond  these  figures. 

A  case  of  death  from  pulmonary  aneurism  and  hsemoptysis  in  a  child  aged 
two  and  a  half  jrears  is  reported  in  London  Path.  Soc.  Trans. ;  *  also  one  by 
Powell*  of  a  child  seven  months  old  from  a  similar  rupture — illustrations  of 
the  remark  that  children  are  subject  not  so  much  to  initial  as  to  terminal 
haemoptysis. 

As  to  the  relations  of  sex  to  the  amount  of  haemoptysis,  we  have  the  Table 
XI.  from  the  second  medical  report  of  the  Brompton  Hospital : 


Males. 

Females. 

Males. 

Females. 

Total. 

Below  3j  in  quantity 

From    X\  U)   xiv 

843 
616 
429 
343 

588 

700 
482 
268 
153 
193 

55 
34 
13 
9 
74 

83 
69 
21 
7 
65 

1681 

1201 

731 

512 

920 

From  J  02.  to  4  oz 

Above  4  oz 

Entirely  absent 

2819 

1796 

186 

245 

5045 

These  results  cori-espond  with  the  general  one  stated  by  Williams,*  that 
large  hemorrhages  occurred  in  34.76  per  cent,  of  males,  and  in  only  17.67  per 

•  We  desire  to  acknowledge  the  services  of  Walter  A.  Dun,  then  a  resident  physician 
at  the  Cincinnati  Hospital,  in  collecting  these  cases  from  the  hospital  books. 

•  Prognosis  in  OoTigumptionj  p.  311.  '  Vol  xxix.  p.  391.  *  Vol.  ii.  p.  35. 

•  Med,  Times  and  Oaz,,  June,  1874.  •  Treatise  on  Oonaumpiicny  p.  156. 
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cent*  of  females.  In  the  above  table,  where  quantities  of  blood  above  four 
ouAcefi  were  noted,  the  male  figure  is  more  than  double  that  of  the  female. 
As  regards  exemption,  it  u  stated  that  of  the  casei*  of  decided  phthisia 
which  had  been  free  from  htemoptysis,  about  five-sevenths  were  males,  and 
under  two-sevenths  females.  In  general  it  may  be  said  that  females  are  more 
liable  to  small  and  males  to  the  larger  hemorrliages* 

Of  268  females  in  our  Cincinnati  Hospital  list,  44  had  haemoptysis — about 
13  per  cent.     Of  998  males,  431  had  haimoptyais,  or  about  43  per  cent, 

Iji  the  second  Brompton  Hospital  report^  it  is  stated  that  "many  of  the 
most  Yiolent  attacks  of  this  nature  (sudden  fatal  terminations)  have  depended 
on  a  sudden  rise  in  the  temperature."  The  i>eculiar  prevalence  of  haemop- 
tysis on  the  coasts  of  some  warm  countries  has  hjiig  since  been  noted,  Archi- 
bald Smith,"  in  giving  his  practical  observations  on  the  diseases  of  Peru,  says : 
•*  There  appears  to  oe  a  general  pretlisposition  to  this  disease,  hajmoptysis," 
An  intelligent  individual,  himself  a  sufferer  while  then  a  resident  on  the 
lower  portion  of  the  Korth  American  south-western  coast,  has  given  me  the 
same  statement.  Pasley*  says  at  least  10  per  cent,  of  the  cases  of  phtliisis  in 
Trinidad  which  die  in  the  hospital  terminate  in  a  profuse  hiemoptysis ;  the 
Quantity  of  blood  varies  from  15  to  70  or  80  ounces,  and  the  duration  of  life 
m>m  the  beginning  of  the  haemoptysis  till  the  end  five  to  fifteen  minuter.  Of 
Ware's  cases,*  83  were  in  winter,  101  in  spring,  69  in  summer,  102  in  autumn, 
or  185  in  autumn  and  winter,  170  in  spring  and  summer.  In  four  moTiths  of 
warm  weather,  June,  July,  August,  and  September,  97  cases ;  in  October, 
November,  December,  and  January,  134;  in  February,  March,  April,  and 
May,  124— an  average  of  129  for  the  eight  cold  months,  an  excess  of  32 
cages,  or  about  33  per  cent. ;  in  the  transition  seasons,  spring  and  autumn,  101 
and  102,  The  highest  numbers  were  in  March  and  November,  38  aud  39 ; 
lowest  number  in  June,  18*  These  are  the  only  figures  obtainable  as  to  our 
cLiQiate,  and  they  do  not  agree  with  those  given  by  R.  E.  Thompson's  tjible,* 
showing  the  prevalence  of  haemoptysis  as  to  months  in  1000  well-marked 


Jan.,     Feb.,     Mar,,    Apr.,    ifay,    June,     July,    Aug.,    SepL,    Oct,     Nov,^     D«jc. 
67         61         90         95        112       130        128        64  04         5o        81  m 

The  summer  months  of  June  and  July  show  the  largest  numbers,  and  the 
months  of  December,  January,  and  February  lesser  numbers.  The  decrease 
in  August  is  explained  in  great  measure  by  the  diminution  in  attendance.  It 
is  pi^iaaible  that  other  elements  of  climate  besides  temperature  may  account 
for  this  diflerence  between  American  and  English  figures. 

A  more  correct  opinion  as  to  the  eflect  of  altitude  is  developing.  Archi- 
bald Smitli*  more  toan  forty  years  ago  testified  to  the  good  effects  of  removal 
from  the  coast  to  the  high  sierras  of  Peru  in  cases  of  phthisis  with  hie  mop- 
trsisL  His  own  inj^tancca  of  great  improvement  following  removal  to  higli 
levels,  5000  to  8000  feet,  are  conclusive.  He  also  gives  instances  where 
renewals  of  hemorrhagic  attacks  followed  the  return  to  the  coast.  It  was  the 
cuiitoro  for  physicians  to  send  their  consumptive  patients  to  the  sierras  with- 
out npference  to  their  hemorrhagic  attacks. 

Similar  testimony  is  accumulating  in  this  country.  The  Colorado  regions 
are  supplying,  through  their  phytticians,  much  material  bearing  upon  the 
edeet  of  altitudes  on  haemoptysis.  H.  K»  Steele  of  Denver,  CV>L,  writes,  June, 
1883,  that  "  it  is  the  opinion  in  the  profession  generally,  and  I  endorse  it,  that 
this  country  acts  beneficially  iu  the  hcemoptysia  of  phthisical  patients,"     Jacob 

*  Pft^re  17.  ^FAiinburgh  Med.  and  Surfj,  Jottrn.y  vol.  liv.,  1«40, 

"  fSriL  .\ffd,  Joum.,  Jim,  10,  18B0,  p.  53.  '*  3/a^.  Med,  Soc.,  i860. 

,•  On  Puimotmry  HemorrhagtB^  p,  114,  ^Loc.ciU 
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Reed,  Jr.,  says  *  that  not  only  doea  the  aaceet  to  this  altitude  (6000  feet)  not 
predispose  to  pneumorrhagia  in  consumptives,  but  that  "  hemorrhagic  eaae» 
do  well  here ;  in  most  eases  the  bleedings  becoming  less  frequent,  in  many 
case;s  ceasing  altogether/'  By  letter  May,  1883,  he  says  these  cases  number 
between  5D0  and  600,  and  he  feels  jnstitied  in  the  positive  statement  that  not 
only  does  altitude  not  preeipitate  h;eniopty4?i&,  hut  that  '*  those  Buffering  from 
this  symptom  are  beneiited  here,  their  bleeding  beeoming  less  frequent  and 
lesj?  in  quuntity."  lie  makes  an  exception  of  florid  cases  in  active  progi'ees 
or  old  cavities  waking  up  to  new  action, 

Denison,*  after  an  analysis  of  90  cases  of  haemoptysis  out  of  202  of  phthisis^ 
says:  "The  advantages  of  hitjh  altitudes  are  preeminently  for  hemorrhapc 
cases  in  the  first  stage,  while  hemorrhagic  cases  with  excavations,  especially 
if  the  bleeding  has  been  receut  and  softening  is  in  progress,  should  be  uiter^ 
dieted  from  going  to  great  elevatione." 

He  also  quotes  Herman  Weber*  as  recommending  "alpine  climates,  not 
only  as  a  prop hy luetic  measure  against  hicmoptysis,  but  also  us  a  means  to 
promote  the  cure  of  the  etiects  of  the  inflammatory  processes  resulting  from 
pulmonary  hemorrhage/' 

These  statements  are  sufficient  to  show  that  the  view  formerly  prevalent^ 
and  still  more  or  less  so,  that  high  altitudes  have  the  efiect  of  prolonging  or 
favoring  lisemoptysis,  is  not  altogether  correct.  It  should  be  undei-btowi  as 
applying  to  the  extreme  heights  of  10,000  or  15,000  fi*et,  and  that  rapidity 
of  transfer  and  unusual  exertion  are  necessary  and  qualifying  considerations. 
Jourdanet*  places  the  region  of  SJifety  in  j^hthisis  about  the  mid-point  between 
the  level  of  the  se^i  and  the  gnow-line.  The  preservative  level  is  lower  in 
Alpine  than  in  American  regions.  The  line  of  i>erpetual  snow  in  Mexico 
being  about  4r)00  meters,  the  preservative  zone  would  be  2250  meters.  In 
Switzerland,  where  tlie  Line  of  snow  marks  2700  meters,  the  same  zone  would 
l>e  1350  meters.  No  Furh  definite  limitations  are  attoinable  as  regards  hsBmop- 
tysis,  but  a  corres|>ondence  of  zones  might  he  conjectured. 

The  belief  that  pregnancy  in  some  way  fnvors  hiemoptysis  ia  a  very  old 
one.  It  has  been  more  or  less  accepted  by  modern  writerB,  Trouseeau* 
gives  his  observations  to  the  effect  that  there  are  women  who  duriug;  preg- 
nancy, and  others  who  during  nursings  spit  Ijlood,  His  belief  was  that  »ueli 
haemoptyses  were  not  symptomatic  of  pulmonary  tubercle  nor  of  cardiac  dis» 
ease,  bul  he  classifies  them  as  cases  of  hemorrliagic  deviation,  Peter*  speaks 
of  a  gravid  pulmonory  hyperaemia,  proven  in  part  by  bis  determination  of 
increased  local  temj>eratures  in  the  lower  intercostal  spaces.  Bome  of  his 
cases  do  not  sustain  his  theories,  and  can  properly  be  referred  to  puerperal 
accidents,  such  as  emboli  in  phlegmasia  alha  dolens.  Such  cases  as  we  have 
met  with  in  connection  witli  pregnancy  or  lactation  have  had  hereditary  or 
acquired  tendencies  to  phtlusis.  We  have  under  view  a  case  where  hiemop- 
tysis always  recurs  during  pregnancy  and  where  there  is  a  family  history  of 
phthisis.  A  brother  has  pulmonary  hemorrhages  preceded  by  inflammatory 
nttacks,  ivhich  stiuid  in  a  relation  to  bim  corresjponding  to  the  pregnant 
bypenemia  of  the  i?ii*ter.  The  well-known  eflecta  oi  pregnancy  or  prolonged 
lactation  in  developing  phtliisis  are  a  sufficient  explanation  of  this  claims  of 
cases. 

Many  exciting  causes  are  assigned  by  patients  in  explanation  of  a  dreiided 

'  **  Ahilude  in  Reference  to  Pnenmorrhiigia,'*  an  analyab  of  70  casea,  rend  ut  Uie  eighth 
aimnal  convention  of  tlie  Colorado  Med.  8oc,,  1878,  p.  6d. 
'  IIoAy  Moyniain  Hralth  Erport»^  p,  HO, 

*  HcemoptyfU  as  a  Qure  of  hfiammatorxf  f¥oeeue«  and  Phthisis^  with  Remarki  on  2V«al* 

*  IfUtufmoe  de  ia  Prtmm  de  tAir,  vol  ii.  pp,  183,  184,  213, 
^  diniqut  Medic.  IVeifit,,  vol.  i.  p.  53 K 

*  Lifona  de  Qini^e  midicole,  ToL  ii.  p.  GG4,  2d  ed. 
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_  ent,  and  some  are  otherwise  misinterpreted.  Their  mode  of  action  ib  not 
intel liable  unless  we  keep  in  view  the  anatomical,  phyfiiological,  and  path- 
ological  data  heretofore  given.  Kiimeroua  cases  occur  where  no  exciting 
causes  can  be  found,  such  as  those  coming  on  in  the  quietude  of  sleep.  The 
insidious  agencies  of  the  predisposing  causes  must  be  responsible^  A  study 
of  many  cases  will  show  that  the  alleged  causes  have  become  operative  only 
after  a  considerable  time  has  elapsed,  during  which  a  congestive  or  inflamma- 
tory condition  has  appeared,  the  expression  of  a  latent  tendency.  Dancing 
in  a  warm  room  or  speaking  long  in  the  open  air,  followed  in  twenty-four 
hours  by  bleeding,  are  such  instances.  The  physical  effort  was  only  so  far 
instrumental  as  it  gave  a  chance  for  the  development  of  a  potential  diathetic 
condition.  It  was  not  the  direct  cause.  Falls,  frights,  blows  on  the  chest, 
heavy  lifting,  playing  on  wind  instruments,  and  emotional  excitement  are 
sufficient  to  bring  on  a  hemorrhage  by  direct  influence,  and  by  so  increasing 
arterial  tension  as  to  overcome  the  resistance  of  vessels  already  weak.  It  is 
not  intended  to  maintain  the  impossibility  of  rapture  of  healthy  vessels  under 
aorae  circumstances,  hut  the  large  provision  made  in  the  great  distensibility 
of  the  pulmonary  vessels  and  in  the  supplementary  functions  already  alluded 
to  make  it  necessary  to  be  cautious  in  such  admissions.  The  fact  that  hem- 
orrhages from  the  direct  causes  are  sometimes  not  followed  by  phthisical  effects 
does  not  necessarily  disprove  their  diathetic  origin. 

The  effect  of  blows  on  the  chest  in  producing  haemoptysis  and  phthisis  has 
been  the  subject  of  medico-legal  examinations  in  suits  for  damages.  In  all 
of  such  cases  within  our  knowledge  there  has  been  the  element  of  fright  or 
CTeat  emotional  excitement,  and  hence  a  complexity  of  causation.  An 
Hereditary  tendency  to  phthisis  was  also  present — a  fact  which  diminished 
the  force  of  the  plea  that  the  blow  was  alone  responsible  for  the  injuries  to 
the  health  of  the  parties  concerned. 

Diseases  or  injuries  of  the  brain  may  be  mentioned  as  causes  of  pulmonary 
hemorrhage,  which  may  occasionally  be  shown  by  hiemoptysis.  Experi- 
mental pathology  has  recently  thrown  much  light  on  these  cases.  (See 
Pi^LMONAEY  Apoplexy,  infra,)  • 

If  may  be  worth  while,  in  view  of  recent  researches,  to  refer  to  a  form  of 
lir  i^  closely  associated  with  a  newly-dlHcovered  parasite,  named  Dis- 

t'^  :^'ri,*  after  Ringer  of  Tamsui,  Formosa,  who  discovered  the  parasite, 

but  did  not  at  once  recognize  its  etiological  relation  to  the  endemic  luemopty- 
sis.  In  a  post-mortem  of  a  man  dead  from  rupture  of  an  aoitic  aneurism  he 
found  the  parasite  lying  on  the  lung-tissue,  probably  escaped  from  a  bron- 
chus. There  were  some  small  deposits  of  tubercle,  no  cavities,  and  slight 
congestion  of  the  lungs.  !Manson  iound  that  these  parasites  were  associated 
with  a  frequently-recurring  liiemoptysis.  Baely  of  Tokio'  discovered  the 
parasite,  probably  before  any  othei-s.  It  is  quite  common  in  North  Formosa 
and  through  Japan,  Manson  says  :***  Endemic  hiemoptysis  can  be  readilv 
diugijow^d.  There  is  a  history  of  irregular,  intermitting  InemoptYsis,  associ- 
ftUnl  with  a  slight  cough,  and  in  the  inters  als  of  more  active  bfeeding  the 
ex|>ectoration  once  or  sevcnd  times  a  day  of  small  pellets  of  viscid,  bmwnish 
Dtuens.  Examination  of  a  ^mall  j)ortion  of  the  sputum  with  the  microscope 
at  once  settles  the  diagnosis,  sometimes  as  many  as  twenty  parasites  being 
found  in  a  single  field."  Further  examination  is  necessary  to  determine  the 
manner  in  which  this  parasite  produces  the  hremoptygis. 

The  association  of  bacilli  tuberculosis  with  ha'moptysis  is  proven  by  a  num- 
ber of  examinations.  These  will  be  referred  to  in  their  diagUf^stic  relations 
At  another  page.     It  is  not  intended  here  to  imply  an  etiological  relation, 

'  7^*  Fihrta  mn^jninU  hominh  ami  r^rfnin  Nno  Fnmt^  nf  Pttranik  Di^eane  in  IndUfj 
Chiaa^  and  Warm  Couvttit^^  p.  J 34,  by  Patrick  Manson,  Amor,  ChifiA. 
*  L&ndon  Liificei,  Oct.  2,  18S0.         '  '  •  Ihid.,  p.  143. 
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because  as  yet  our  knowledge  does  not  point  to  the  blood-vessels  aa  being  the 
special  or  iigual  habitat  of  l>fteilli  or  the  place  of  their  most  destructive  etforte. 

Hydatids  of  the  lung  are  a  cause  of  hitmoptysiB  which  may  coioe  from 
congestion  accomjianying  their  growth,  or  &om  their  rupture  and  consequent 
opening  of  blood* vessels. 

Before  proceed  Log  farther  we  shall  refer  more  fully  than  before  to  the  con- 
ditions prepared  by  heredity,  age  and  sex,  etc.  for  the  action  of  the  exciting 
causes.  The  agencies  were  stated  to  be  the  peculiar  vulnerabiEty  of  the  vas- 
cular and  epithelial  structures  of  the  !ungs.  When  the  morbid  imminence 
ii  reinforced  by  an  infective  element,  as  in  phtliisis,  certain  results  follow 
which  make  easy  the  action  of  the  incidental  causes.  Because  of  the  enor- 
mous vascularity  and  great  delicacy  of  structure  of  the  lungs,  and  their 
liability  to  external  influences,  ^flight  external  irritants  in  such  constitutions 
prtxluce  more  than  what  follows  in  other  cases.  Instead  of  a  transient  hyjjer- 
semia  or  mild  catarrhal  inflammation,  we  may  have  that  fluxionary  hyper- 
a^nia  of  which  an  early  outcome  i^  haemoptysis.  Experimental  pathology 
explains  such  occurrences  by  demonstrating  that  while  a  normal  vessel,  as 
in  the  mesentery,  will  require  a  pressure  of  seventy  millimeters  of  mercury 
to  produce  extravaj^ation  of  its  contents,  an  inflamed  one  will  not  stand  more 
than  twenty-five  millimetens.  If  catarrhal  pneumonia  proceed  in  its  phthi^ 
ical  form,  it  adck  its  elements  of  danger. 

After  its  early  citage  of  congestion  we  have  the  initiative  process^  ext^nd- 
iuK  from  the  epithelial  structures  of  the  bronchi  and  alveoli  to  the  alveolar 
wall,  which  becomes  thickened.  By  means  of  the  double  pressure  of  abun- 
dant  epithelial  and  fibrinous  products  retained  within  the  alveolar  cells,  and 
of  tlie  increased  growth  in  the  alveolar  walls,  obliterative  endarteritis  and 
obstruction  of  blood-supply  fivUow,  the  final  result  of  which  may  be  destruc- 
tive changes  opening  tne  way  for  softeoing  and  ulceration,  and  consequent 
hemorrhage. 

The  same  eiirly  hypenemia  aeconipanies  the  development  and  grow^th  of 
tubercle,  w^hether  it  come  from  the  bronchioles,  the  blood- vessels,  or  alveolar 
walls.  Trasbot*  says:  "A  tubercle  is  found  to  be  developed  along  a  small 
artery,  most  frequently  at  the  angle  formed  by  a  terminal  division  of  ihe 
vessel — some  around  a  capillary,  around  which  it  forms  a  kind  of  bead,  or  in 
the  network  of  an  anastomosis,  which  envelops  it  on  every  side.  Vessels  are 
more  numerous  in  the  tissues  round  the  nodules  and  in  the  septa  or  inter- 
stices of  the  large  musses  than  in  the  healthy  connective  tissue:  there  the 
vaseularity  is  often  so  great  as  tr>  be  mistaken  for  inflammation." 

Hamilton,^  speaking  of  the  formation  of  tubercle  in  the  alveolar  wall  and 
cavity,  says :  **  Capillary  blood-vessels,  filled  with  blood-corpuscles,  are  drawn 
into  it,  and  in  this  stage  are  distinctly  visible.  They  are  all  much  engorged, 
and  occ4isionally  minute  extravasations  are  visible,  the  blood -corpuscles  being 
thrown  into  the  alveolar  cavitjr."  The  chance  of  an  earlier  obliteration  of 
vessels  ia  greater  under  these  circumstances  than  where  the  process  begins  in 
any  other  structure.  The  final  result  is  that  combination  of  catarrhal  and 
tubercular  products  characteristic  of  mixed  phthisis. 

As  increased  vascularity  accompanies  and  surrounds  the  nascent  tubercle, 
so  vascular  neo-for  mat  ions  accompany  or  are  iotenuixed  with  the  obliterated 
zone  of  vessels,  as  long  since  dc^scribcd  by  Guillot  and  recently  subi^tantially 
confirmed  by  Ewart.  The  former  says  \ '  "  There  result  niimerou«  and  inex- 
tricable anastomoses,  which  extend  inceijsantly,  and  of  wliich  the  whole  forms 
a  mass  of  vessels  proportional  in  extent  to  t!ie  age  of  the  tubercles  and  cavi* 
ties  that  they  entirely  surround." 

*  Quoted  by  Crelghton  Be  vine,  Tubermlmh  in  3/aji,  p.  133. 
»  The  PathdiKty  of  Brmtehiti^^  Calairknl  Pneumonia,  Tuhertttj  eU^  1883, 

*  L* Exph'itjycty  vol.  i.  p.  563, 
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Tliere  endues  a  conDectiou  between  this  system  and  that  forming  on  the 
false  pleural  membranes,  and  a  siipplenient^iry  function  of  supfjly  fc:)r  regions 
outfiidc  of  the  area  of  obliterated  vesi^ebs  and  i'or  wiiUa  of  cuvitiea  is  eatab- 
tklhed.  Considering  the  want  of  vitality  of  new  fbrnmtions  generally,  it  is 
qaite  probable  that  these  become  sources  of  hemorrhage  occasioDally,  Suc- 
coarive  extjensionB  of  the  diseased  regions  reduce  the  amount  of  this  supply, 
80  th&t  the  eonverbe  follows— comparative  ana;fuiia  of  the  lung  Luvolved  and 
diminkhed  tendency  to  haemoptysis  in  ^ome  of  its  forms. 

Thede  observations,  involving  consi derations  of  predisposition  and  its  tangi- 
ble forms,  do  not  apply  to  the  important  class  of  cardiac  htemoptysis.  The 
fkctors  here  are  increased  venous  tension,  pulmonary  hypcnemia  of  mechan- 
ical rather  than  vital  origin,  sclerosed  or  atheromatous  vessels,  cjipilhiry  ecta- 
ak,  and  embolic  obstruction  of  the  pulmonary  artery  with  resultant  infarc- 
tion, etc. 

Symptoms. — The  definition  requires  that  the  blood  be  pure  or  unmixed, 
yet  the  coarse  physical  appearances  may  vary  a  good  deal  The  ci>lor  is 
usually  a  bright  red,  but  may  be  dark  or  venous  in  hue.  There  is  sufiicient 
inconstancy  in  color  to  prevent  its  being  reliable  in  distinguishing  the  special 
source  of  the  bleeding,  though  usually  the  bright  color  is  of  bronchial  and 
the  dark  of  pulmonary  origin.  If  briglit  red  at  the  onset,  it  loses  some  if  not 
the  whole  of  its  briglitness  as  the  attack  progresses  or  is  subsiding,  sometimes 
because  of  retention  in  the  air- passages.  The  mass  is  more  or  less  frothy,  and 
varies  in  density  and  specific  gravity,  in  difEuence  or  adhesiveness,  the  latter 
quality  increasing  in  projiortion  to  conjees tive  or  hiflainmatory  conditions, 
whether  in  the  early  or  later  stages.  This  is  depentlent  on  the  increase  of 
the  plastic,  fibrinous,  or  reactive  elenientfi  in  the  blood  and  adjoining  tissues. 
The  maas  may  lie  in  a  circumscribed  or  in  a  splashy  form  in  the  bottom  of 
the  veisel,  circumstances  of  distance  and  forc*e  of  ejection,  as  well  as  of  physi- 
cal quality,  producing  the  variations.  The  qutuitity  varies  greatly,  both  as 
to  the  amount  at  each  act  of  ex[Kx'torutif>n  and  as  to  the  amount  during  all 
of  them.  The  whole  amount  throughout  an  average  attack  of  initial  ha?nio|>- 
tjsas  might  be  placed  at  about  one  and  a  half  to  two  ounces.  Such  would  be 
<mUed  moderate  but  decided  hemorrhage.  The  extremes  would  range  between 
a  teaspoonful  and  several  pounds,  and  the  time  consumed  in  the  attack  may 
vary  between  the  time  taken  up  by  one  or  two  ejections  and  several  months. 
The  intervals  between  the  successive  ejections  will  vary  from  a  few  minutes 
to  twenty*four  hours  or  more  in  a  case  Inatmg  a  week.  The  manner  of  ejec- 
tion is  sometimes  by  a  single  etfort  of  hawking  or  throat-scraping  or  clearing, 
sometimed  by  a  slight  hacking  cough  or  by  a  vigorous  efibrt  of  expulsion  ;  at 
other  times  the  outflow^  is  so  rapid  through  the  mouth  and  nostrils  that  it 
resembles  vomiting  and  may  suggest  a  hemorrhage  of  the  stomach. 

The  ei^eet  which  a  severe  attack  may  have  on  the  patient  is  often  notable. 
He  becomes  pale  out  of  proportion  to  the  amount  of  blood  that  he  has  lost ; 
the  pulse  is  full,  bounding,  and  corresponds  to  what  is  called  the  hemorrhagic 
puke.  This  is  sometimes  due  to  the  mental  shock,  but  again  it  is  independent 
of  any  excitement  on  tlie  part  of  the  patient,  or  of  even  any  sort  of  constitu* 
tioital  disturbance,  as  fever  We  liave  seen  it  in  full  development  in  connec- 
tion with  a  profuse  hajmoptyais  and  a  tcmpcniture  of  105°.  It  hmy  been  noted 
also  aa  part  of  the  phenomena  of  hemorrhage  pr4)dueed  by  septic  infiuencea 
opoo  the  VBfto-motor  system.  Walshe's  dictum  is  no  doubt  true,  that  there 
is  a  calm  and  excited  variety  quoad  cardiac  action.*  In  the  former  there  is 
little  vascular  or  mental  excitement  or  debility,  and  the  patient  does  not  will- 
ingly vie  Id  to  the  neoeesary  restraint 

FiH?blene3s  is  an  accompaniment,  sometimes  to  a  degree  disproportionate  to 
the  amount  of  blood  lost,  and  is  an  element  in  the  shock  which  the  patient 
*  DiaeoMet  of  lh$  Lungs^  p,  SSO. 
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feels  at  so  unexpected  an  event.  The  early  part  of  the  attack  ijs  usually 
without  fever.  This  comes  on  later  as  a  part  of  the  reaction  phenomena, 
and  becomes  then  a  very  important  prognostic  symptom.  We  have  known 
it,  however,  to  range  as  high  as  105°  before  the  hemorrhage  appeared,  and 
without  any  reduction  by  a  most  obstinate  continuance  of  the  depletion- 
Many  cases  occur  without  premonition.  In  a  proportion  there  are  symp 
toms  precedent  to  tlie  outbreak.  The  significance  of  these  is  often  not  per- 
ceived until  the  hiemoptysis  apj>ear3.  CVrtain  subjective  symptoms  are  com- 
mon. A  sense  of  burning,  which  is  gnbstenml  or  unilateral,  corresponding 
to  that  lung  which  is  then  or  shall  afteiiv^ard  show  itself  aflected ;  sorene^a 
within  the  same  bounds;  dyspncea,  rarely  grossly  objective;  slight  hacking 
cough  for  variable  periods,  and,  niore  immediately  antecedent,  a  salty  taste 
in  the  mouth, — are  some  of  these.  They  have  their  origin  in  a  state  of  hvi^er- 
semia  or  irritation  which  has  its  outcome  in  catarrhal  proceesee  or  hemorrhage. 
Which  it  may  be  will  depend  on  certain  predisposing  as  well  as  the  iraniedi' 
ately  operative  causes  already  mentioned. 

Of  the  objective  states,  some  importance  may  be  attached  to  characteristics 
of  the  individual-,  euch  as  the  brunette  complexion,  dark  hair  and  eyes,  or  to 
external  correspondences  with  others  of  the  family  known  to  have  been  sinu- 
larlv  affected. 

More  than  the  usxial  care  is  necesj^ary  in  the  physical  examination,  particu- 
larly in  the  use  of  percussion.  Piili>ation  and  auscultation  ciin  be  safely 
applied,  but  there  might  be  greater  difficultv  in  getting  the  patient  into  a 
good  pasition  for  tlie  actual  examination.  In  the  luemoptysis  of  incipient 
phthisis  the  physical  signs  most  usually  found  are  deficient  expansion  and 
rei?onance  and  vesicular  murm'ur  at  either  apex.  These  are  evidences  of 
causes  that  had  liecn  in  operation  before  the  haemoptysis,  and  indicate  injport- 
ant  physical  changes  at  the  region  where  they  may  be  found.  Yet  they  do  not 
necessarily  indicate  that  the  bleeding  lias  its  origin  at  that  place.  Add  moist 
bubbling  rdles,  and  the  presumption  becomes  almost  a  cert^iinty  tliat  you  have 
found  the  locality  of  tne  hemorrhage.  If  these  subside  as  the  amount  of 
blood  expectorated  gets  snmller,  the  inference  is  still  stronger.  Succ^essive 
increments  of  physical  signs  would  indicate  that  the  bleeding  had  been  cor- 
rectly located  and  that  the  lesion  which  gave  origin  to  it  was  progressing. 
A  proportion  of  cases  occur  where  no  physical  sign  can  be  found  even  after 
Ciirefui  exanunation,  so  that  it  happens  sometimes  thtit  at  the  period  of  most 
importance  for  diagnosis  physical  signs  are  not  available,  and  when  they  are 
moat  distinct  in  the  advanced  cases  the  dingnoBis  is  already  established,  'fhey 
may  even  become  embarrassing  by  their  abundance.  The  true  significiince  of 
the  physical  signs  cannot  be  determined  until  the  attrck  has  subsided  entirely. 
The  termination  of  an  attack  is  usually  by  disappearance  of  the  congestion  of 
which  the  symptoms  related  were  the  expression.  The  soreness  end  oppression 
beneath  the  sternum,  the  dyspnosa  and  fever,  are  relieved.  The  pemstence 
of  cough  would  not  necessanly  augur  badiv,  because  there  is  apt  to  be  some 
catarrhal  secretion  which  necessitates  it.  Tlie  general  result  is  relief  If  the 
termination  is  to  be  unfavorable,  there  will  be  an  evident  increase  of  constitu- 
tiomd  symptoms,  especially  of  fever,  r.s  in  the  case  alluded  to  above  with  the 
high  tem|jerature.  There  will  be  a  slower  return  to  the  pre-ha?mo|>tic  state 
and  an  increase  of  the  physical  signs,  and  you  may  have  apparently  a  case 
of  phthisis  ab  hfcmoptoe.  The  ini|>etua  in  a  large  majority  of  cases  is  from 
the  constitutional  elements  whicfi  initiated  the  symptoms,  rather  than  from 
the  local  C4iuj4e,  blood  within  the  air-paasages.  Clinical  experience  proves 
that  there  are  cases  where  s?erioiis  and  rapid  injury  to  the  lungs  has  ftiilowed 
closely  upon  an  liaimoptyais.  It  is  admissilile  to  clofisify  Buch  as  phthisis  ab 
hjemoptoe  only,  in  the  sense  that  the  effusion  of  blood  in  the  remote  parU  of 
the  lungs  has  brought  about  catarrhal  pneumonia,  which  in  those  predisposed 
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ends  in  phthisia,     Sommerbrodt's*  experiments  proved  that  the  healthy  ani- 
mals recovered  from  the  eiitarrhnl  pneumonia. 

To  determine  the  genuineness  of  any  such  special  case,  we  should  be  able  to 
include  inherited  or  actiuirtnl  pn  dispoi^ition  ;  to  prove  priority  of  the  h^jeniop- 
tyais  to  cough,  dyspnoea,  and  fexQT,  and  that  these  lollowerl  Boon  after  the 
bleeding;  and  to  show  tliat  the  age  at  the  time  of  the  orcorrenee  was  not  the 
phthisical  age.  If  a  direct  or  mechanical  cause  can  be  found  Ibr  tlie  bleed- 
ings the  proof  would  be  still  stroni^er.  ^lost  of  the  caties  de|jeoded  on  to 
prove  phthisic  ab  htemoptoe  or  hemorrhagic  phthisis  (Powell)  do  not  answer 
to  these  requirements.  In  the  8  cases  reported  by  iSokulowfcki^  are  sum- 
marized these  features,  and  they  give  strong  supnoil  to  the  conception  of  a 
phthisis  ab  hiBraoptoe.  The  mode  of  termination  ny  sudden  death  is  by  syn- 
c5ope,  and  sulibciition  cannot  be  said  to  l>e  very  frequent.  There  have  not  been 
more  than  3  suddenly  fatal  ca^es  (within  a  lialf  hour)  in  the  Cincinnati  IlfM^- 
pital  records  in  a  period  of  filleen  years :  22  cases  are  given  in  the  sewnd 
medical  report  of  Brompton  Hospital,  %vhere  tlie  cases  oi  phthisis  are  very 
numerous;  PowelFs  table' has  15  cases,  which  happened  at  the  Brompton 
Hoepttal  between  February,  1808,  and  November,  1870.  The  cases  wliich  we 
have  collected  as  occurring  since  that  amount  to  about  20,  T.  Williams* 
gap  that  of  198  patients  who  died,  4  died  of  protnse  btemoptysis,  ThoiDjxson* 
Biiys  that  of  38o  deaths  occurring  iJi  the  ho.^pital  (Brompton)  during  three 
years,  26  were  from  fatal  bleeding— a  percentage  ranging  between  2  and  6  in 
the  two  scries. 

The  symptomatology  given  above  is  a  general  one.  Looked  at  with  refer- 
ence lo  the  varieties  of  hsemoptysis,  the  assignment  would  be  to  the  earliest 
or  initial  attacks*  Assuming  five  varieties — ^1,  the  simple  or  idiopathic;  2, 
the  congegrtive ;  3,  the  ulcerative ;  4,  the  cavernous ;  5,  the  extra-pulmonary 
— ^it  would  belong  to  the  simple  or  to  the  congestive  form. 

Under  the  first  nuiy  be  included  tboee  cases*  which  occur  without  any 
heredity  or  traceable  C4iuse,  are  not  accompanied  by  fever,  gc^reness,  dyepncesa, 
or  physical  signs,  and  which  further  observation  shows  are  not  followed  by 
pulmonary  disease-  Buch  cases  are  rare,  yet  clinical  records  aflbrd  thenu 
lime  is  so  important  an  element  in  the  diagnosis  that  the  presumption  would 
be  Against  such  a  classification  at  the  time  of  t!ie  call  for  treatment.  They 
liave  probably  developed  the  hemorrhagic  element  of  phthisis,  and  by  other- 
wise vigorous  constitutions  are  protected  from  it^  further  evolution. 

The  congestive  form  \b  the  one  with  which  we  mo^t  often  meet,  and  is 
e^entially  the  expression  of  tlie  predisj>osing  element  mentioned  m  one  of 
the  agencies  of  heredity.  Unlike  the  uliopathic  variety*  it  has  its  positive 
symptoms,  so  fiimiliur  to  the  practitioner.  Special  clinical  forms,  as  the 
h'«moptysis  of  pregnancy,  the  so-called  vicarious  cases,  the  earliest  attacks  in 
the  hemorrhagic  variety  of  phthihis,  the  hoemoptysis  of  plastic  bronchitis 
(which  has  a  phthisical  element  in  it),  that  of  hvdatids  of  the  lung  prclimi- 
nary  to  the  opening  of  the  hydatid,  and  probably  others,  such  as  cancer  of 
the  lung,  may  be  placed  in  this  category.  Hy^tericiil  hiemoptysis  is  a  term 
of  doubtful  propriety,  because  facts  show  that  the  tubercuhir  rliathesis  has 
close  affinities?  with  the  neuropathic  heredity,"  and  hence  that  the  haemoptysis  • 
arises  frf>ra  the  tubercular  and  not  the  Qcuropatldc  clement.  From  this  point 
of  view  it  has  its  congestive  origin,  and  can  be  properly  classified  under  tliia 
heiuh 
^K  The  ulcerative  form  is  familiar  to  us  in  the  second  stage  of  phthisis.     It  is 

^f      more  subordinated  to  the  c<>nstitutional  features,  fever,  hectic,  and  dehilitv,  to 
^^      the  purulent  expectoration,  and  to  the  easily-determined  phvt*ical  eigna.   Kot- 

k 


*  Virthott'A  Arehh,  voL  Iv.  p.  192. 

*  Vol.  xiii.,  Lond,  Path,  Soc.  Ti\ 
^  t^oe^  ciL,  p.  115. 


*  R^^lin.  Uin.  Woche7iMr.hr i ft,  30  Sept.,  1878. 

*  Mcfi.'Cfur,  7'ru/ut.,  vol.  liv. 

*  J.  (iraase^  Brain,  vols.  vi.  and  vLL 


284 


UjEMOPTYSIS. 


withstanding  tbe  apparently  increased  cliaoce  of  proftise  hemorrhage,  the 
quantity  of  tlood  is  often  c|uite  snmll  and  apt  to  be  accompanied  with  a  mixed 
sputum.  It  is  not  so  florid  as  in  the  congestive  forai.  Some  of  the  most 
copious  hemorrhages  in  tkia  stage  arise  from  the  presence  of  the  hemorrhagic 
diathesis  or  are  found  in  personis  of  full  and  plethoric  habit.  They  >\ili  recur 
at  intervals  of  once  or  twice  a  year  for  many  years,  and  some  of  them  linully 
eejise,  with  a  remainder  of  physical  signs.  The  physical  signs  usually  indi- 
cate nothing  more  than  conatilidation  of  the  lung  for  a  long  time.  They  are 
dulness,  bronchophony ,  bronchial  breathing,  and  mucus  or  crnckling  sounds 
over  a  limited  area  in  the  upf*er  part  of  the  chest-  In  the  slow  cases  of  pul- 
monary fibrosis  there  is  now  and  then  a  small  amount  of  ulcerative  action  to 
produce  luemoptysis.  We  have  seen  cases  fatal  by  a  sufibcating  quantity 
without  discovery  of  the  actual  source. 

In  eiiveruous  hiemoptysia  there  are  striking  facts  which  give  this  clasB  a 
great  intereist.  It  incfudes  most  of  the  suddenly  latal  cases  which  ehock 
tamilies  or  hospital  inmates.  It  comes  from  rupture  of  small  aneurisms  in 
the  walls  of  old  cavities.  A  less  dangerous  form  is  that  fi*om  small  c^ranula-  • 
tions  or  vessels  in  the  walls  of  recent  cavities  or  from  small  vessels  m  their 
trabeculie.  The  elucidation  of  hemorrhage  and  death  frojii  pulmonary  aneu- 
rism is  of  the  later  acf|uisitions  in  our  knowletlge.*  A  distinction  between 
the  ulcerative  and  pulmonary  aneurism  forms  is  not  always  jjracticable,  A 
detection  of  the  aneurism  by  auscultation  has  not  been  recorded,  thougli  it  is 
at  times  quite  large.  In  the  latter  form  you  may  have,  as  in  the  former, 
repeated  attacks  of  hemorrhage  before  this  fatal  one.  The  most  decisive  indi- 
cation in  favor  of  the  aueuri^mal  source  of  the  bleeding,  besides  frecment  and 
abundant  hemorrhage,  would  be  the  proois  of  a  chronic  cavity.  In  roweire" 
15  cases  of  fatal  haemoptysis  3  were  without  discoverable  source;  of  the  other 
12,  3  were  immediately  fatal ;  in  the  remaining  9  the  previous  attiickn  of 
hfemoptysis  occurred  at  jieriods  varying  from  eighteen  months  to  two  days. 
The  aneurisms  were  all  in  the  left  lung  except  2:  6  occurred  in  individuals 
with  family  histories  of  phthisis ;  3  with  such  histories ;  2  are  negative  or 
doubtful  of  fatal  htEmoptysis. 

We  have  a  table  of  cases  collected  from  reports  made  since  PowelFs — in  all 
21.  In  10  the  aneurisms  were  in  the  left  Jung,  6  were  in  the  right,  and  In  3 
the  place  of  the  aneurism  was  not  designated  ;  16  were  in  malcH,  4  in  females, 
and  2  not  noted.  The  relation  of  heredity  to  phthisis  was  not  noted,  except 
in  1,  which  was  affirmative.  In  2  there  was  no  previous  attack  of  hiemop- 
tyj^is.  The  longej*t  interval  In'twecn  theiii^t  and  fatal  attack  was  four  years: 
7  were  innuediately  fatal.  From  both  conettions  we  have  33  aneurisms  of 
the  puhiionary  artery  in  cavities,  20  being  in  the  left  lung;  10  were  in  the 
right.  iMost  of  the  aneurisms  were  situated  in  the  upper  lobes,  as  might 
naturally  be  expected.  Powell's  opinion  was  that  there  were  good  grounds 
for  saying  that  the  more  chronic  and  quiescent  the  cavity,  and  tlie  more  uni- 
latend  the  diseiiH^ — the  more  nearly,  in  short,  it  approached  the  type  of 
fibroid  phthisis — the  more  probable  it  was  that  the  hemorrhage,  if  it  occurred 
in  any  quantity,  proceeded  from  a  ]>ulm(mary  aneurism.  Taking  15  cases 
irom  our  list  the  duration  of  which  could  be  fairly  named,  the  average  waif 
about  seventeen  months.  The  average  duration  of  Poweirs  cases  was  about 
twenty-four  month.s.  Most  of  our  cases  were  bilaterally  afiected,  and  only  2 
were  positively  stated  to  have  been  of  the  fibroid  variety.     Yet,  practically, 

'  Willinrns  Bayii  that  Pencock  and  Feiirn  of  Derby  were  the  first  to  reconi  in^tnnres 
of  pulmonary  aneurism  in  England.  Stark  in  his  works  edited  by  J.  C\  fc^niyih,  4Ui 
Lond,  ed.,  17S8,  p.  31  (quoted  hy  Yijiing,  he.  <■!(.,  p.  331 ),  reliite«  a  case  of  dljiCjistHl  lungs 
in  wliich  sudden  dealh  took  place  from  tliij  bursting  of  mi  aneuriMm  of  the  i^ulmooaiy 
urtery. 

'  Vol.  3t3tii,,  Path,  Soe,  2*mn&,  London. 
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the  clinical  features  enumerated  by  Powell  form  the  boift  Btandarcl  by  which 
to  determine  the  source  of  the  fiitul  herBorrhage.  Copious  hsemoptygis.  with 
great  chronicity  and  quiescence  of  phthims  and  cavernous  physical  signs, 
points  to  aneurism  of  the  pulmonary  artery  within  the  cavity. 

In  the  class  of  extra-pnlmonar}'  hajmoptvBis  are  included  those  eases  of 
ulceration  and  rupture  ot  aneurisms  of  the  aorta  and  its  branch*^  into  some 
portion  of  the  air-pa^ages,  and  the  necessary  discharge  of  blood  therefrom. 
Experience  juatifie^a  a  classilication  of  this  kind.  Cases  have  occurred  where 
tlie  pulmonary  symptoms  and  signs  have  been  so  prominent  as  to  have 
obscured  those  of  the  coexistent  and  caudal  aortic  aneurism  until  the  fiital 
hsemoptvsis  revealed  the  mistake.     Htiil  others  of  simultaneous  tubercular  dis- 

.  iMe  ot  tlie  hings  and  nortic  aneurism  are  reported.  J,  W.  Ogle^  reports  a  case 
Ithere  the  patient  had  had  coui^di  for  seven  years,  at  first  attended  with  lisemop- 
tTBis.  dyspnnea,  and  palpitatitm,  and  afterward  consolidation  of  the  left  lung, 
and  where  d^ath  wils  produced  hy  rupture  of  aortic  aneurism  into  the  right 
bronchus.  Bronchitis  and  pneumonia  have  been  treated  without  suspecting 
the  real  cause  until  a  similar  event  occurred,  Janeway  and  Loomis'  also  give 
iiuftances  of  aortic  aneurism  and  phtliisical  deposits  with  doubtful  diagnoses 
m  the  same  persons.     We  have  seen  an  instance  where  illness  began  with 

IttngH,  frothy  and  then  purulent  expectoration,  tlien  loss  of  flesh  and  strength 
And  pain  in  side,  fever  to  102,  dulne^s  below  riglit  clavich%  and  then  a  num- 
Wr  of  large  hemorrhages,  and  finally  a  fatal  one,  all  of  the  hemorrhages 
dcpendin:?  on  an  aneurism  of  the  internal  earfitid  artery  discharging  into  the 
mouth.  The  chances  of  these  irregular  clinical  associations  must,  then,  be 
biime  in  mind.  Careful  examination  only  will  enable  us  to  eliminate  the 
doubtful  features. 

In  a  collection  of  83  aortic  aneurisms  discharged  through  tfie  air-passages, 
9  luid  histories  of  hiemopty.'^ia  previous  to  the  last  one.  These  discharges 
WtTt  more  or  less  copious,  and,  considering  the  physical  signs  of  phthisis 
obvious  in  some,  and  recollecting  that  aneurisms  were  not  recognized,  the 
clinical  features  were  such  jus  to  produce  if  not  justify  a  diagnosis  of  intra- 
ptilmonary  haemoptysis.  Of  the  *>^,  10  opened  into  the  left  bronchus,  14  into 
the  trachea,  2  into  the  right  bronchus,  and  1  is  given  without  si>ecial  designa- 
tion of  the  point  of  communication.  Of  2  aneurisms  of  the  arteria  innominata, 
both  opened  into  the  trachea.  Aneurisms  of  the  subclavian  have  also  been 
known  to  have  discharged  through  the  apex  of  the  lung.  These  clinical  and 
anatomical  facta  point  to  a  large  predominance  of  symptoms  and  lesirms  con- 
nected with  the  left  lung  where  the  ptdmonary  orgjms  are  at  all  aflected.  In 
our  own  table,  while  18  had  marked  lesions  and  symptoms  pertuining  to  the 
left,  only  G  had  them  connected  with  the  right  lung.  These  figures  are  too 
limiti.'d  to  be  decided,  but  so  far  as  they  go  they  tend  to  prove  a  greater 
BK)unt  of  left-lung  lesion  in  extra-pulraonary  than  in  cavernous  hemoptysis. 
Bo  fjir  we  have  considered  the  symptoms  au<i  classification  of  phthisical 
hsemoptVi^ig.  There  remain  tliose  other  forms  of  pulmonary  hiemoptysis  con- 
nc^'tvfi  with  cardiac  disease  and  hemorrhagic  infarction.  Practically,  these 
•re  reduced  to  the  first  variety,  a^  cardiac  disease  is  the  question  we  have 
most  frequently  to  con!?ider  in  this  connection.  We  are  justified  in  assimdng 
the  parenchymatous  origin  of  cardiac  hiemoptysis,  becanse  it  rarely  appears 
until  chronic  vaKnilar  disease  has  prepared  the  way  for  its  occurrence  hy  its 
weU-known  degenerative  effects  on  the  pulmonai'v  circtihition  whereby  throm- 
bossis  appears,  and  because  at  those  advanced  periods  emboli  are  often  injected 
into  the  pulmonary  artery  capable  of  producing  heaiorrhagic  infarction  and 
coni'equent  hiemoptysLs,  This  latter  is  accompanied  by  aggravatit>u  of  symp- 
toms already  serious* — increase  of  dyspnoea,  cardiac  perturl>ation,  and  proba* 
bly  cough.     If  the  hemorrhage  be  copious,  shock  may  appear,  and  varies 

*  Ixmd.  Faih.  Sot.  Tram.,  vol.  ivii.  p.  104.  ^K  F.  Mtd.  iJrc,  vol.  vii.  p.  304. 
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according  to  the  size  of  the  obstructed  vcgsel  and  the  amount  of  hemorrhage. 
The  patient  may  have  &onie  premonitions,  but  not  of  the  kind  noted  in  tlie 
initial  luenioptysig  of  phthisis,  sucli  as  the  superficial  soreness,  burning,  or  p  " 
localized  in  the  substerDid  regions.     The  htrmoptysis,  after  it  has  begun*  con-J 
tiDUGS  more  reg^uhirly,  at  ^shorter  intervali*,  and  for  a  longer  time,  with  the! 
coarse  appearance  of  the  blood  already  mentioned,  such  as  dnrk^  non-nemted*l 
coagulated  sputum.     The  quantity   niay  equal  that  from  the  moi«it  typical  i 
bronchial  or  broncho-pulmonary  hemoptysis  in  phthisis;  usually  it  h  noil 
copious.     Fever  is  not  an  ordinary  accompaniment,  but  may  develop  in  con*  J 
sequence  of  increased  structunil  luHion,  as  from  pneumonic  infiltration  around4 
a  large  infarction.     It  has  not  then  the  typical  ningo  of  ordinary-  pneumoniai 
seldom  going  heyond  100  or  101.     The  physical  nigns  exclusive  of  the  primary  j 
cardiac  lesion  are  those  pointing  to  limited  infiUration  of  hmg-ti8S«ue  about  the 
middle  or  lower  region  of  the  lung.    We  have  limited  areas  where  j^ercussioa  | 
is  duilj  almost  as  much  so  as  over  pleuritic  cfiiision,  and  where  the  respiration  , 
is  very  feeble  or  suppressed,  and  later  a  bronchial  breathing  adjoining  as  a  con» 
sequence  of  pneumonic  complication.     There  may  be  several  of  these  areiiS|  | 
varj'ing  in  size.     Bometimes  the  localization  by  physical  signs  is  impo^iblo  I 
because  of  the  hemorrhage  or  infarction  being  .^timll  and  dee|>seated.     Pain 
becomes  a  localizing  s»ymptom  when  the  iufiirction  is  f7tii>ei*ficial  and  the  ^ 
pleura  becomcij  involved.     The  form  of  valvular  disease  most  likely  to  pro- 
duce hiemoptysia  is  mitral  disease,  especially  mitral  obstruction  disease. 

Beside  infarctioos  origitiating  in  cardiac  disease  there  are  others  of  periph- 
eral origin,  as  in  the  puerperal  condition  IVom  phlegmasia  dolens.  Hocmop- 
tysis  is  a  rare  s)^nIltom  in  such  casea,  but  when  jt  docs  appear  it  has  the  same 
basis.  It  is  seldom  severe,  and  soon  merges  into  'an  expectoration  of  pneu- 
monic character,  with  the  clinical  forms  of  embolic  pneumonia,  or  possibly 
of  rdisccss  or  gangrene  of  the  lung. 

Pathology. — Incidentally,  the  pathological  relations  of  hpr^nioptysis  have 
been  alreiHly  indicated  as  being  coTincctcd  with  phthisis  and  cardiac  dieeaee  j 
— principally  with  tlie  former.     If  }ihtliisis  be  an  infectious  or  specific  dis- : 
ease,  as  a  large  and  growing  professional  oitinion  claims,  ha-moptysia  has  its  | 
specific  relations  with  it.     Few  symptoms  nave  greater  differentiating  force 
than   it   has.     Its   occurrence,  outside  of  well-known   cardiac  or  dyscrasio 
disease,  removes  any  case  of  primary  pulmonary  disease  from  the  category 
of  simple  inflammation.     There  may  be  much  more  congestion  in  bronchitis, 
more  catarrhal  products  in  simple  catarrhal  pneumonia,  and  more  fibrinous 
or  croupous  exudation  in  pneumonin,  than   in  the  prima ry  stages  of  phthisis, 
and  yet  no  h^moptysi^  apf*ear,     Tlie  mechanical  conditions  are  present  in 
greater  degree,  but  the  infective  element  is  wanting.     Its  chisest  affinity  is 
with  apex  pneumonia  or  alveolar  catarrh,  yet  |)robably  most  of  such  ciises 
occur  without  it.     A  blood-dyscrasia  contributes  an  important  clement  in  the 
pathogenesis  of  hjcraoptysis. 

In  canliac  ha?moptysis  the  pathology  is  more  simple.  Extreme  mechanical 
conditions  of  obstruction  and  revcrsa)  of  tlie  circuhition  arc  reinforced  by 
nutritive  changes  of  the  veesels  and  heart,  until  the  so-called  cardiac  cachexia 
w  established.  There  is  no  infective  element,  and  such  cases  are  seldom  if 
ever  followed  by  phthisical  destruction. 

Morbid  Anatdmy. — Refi'rence  baa  already  been  made  to  anatomical 
changes  having  direct  or  indireet  relaticio  to  iuemoptysis,  such  as  those  in  the 
blood-vessels.  The  anatomical  basis  of  the  slight  hemorrhages  of  the  early 
fltage  of  phthisis  is  eeldnrn  if  ever  discoverable.  The  belief  in  vascular  fm- 
gillty  and  congestion  with  special  origin  rests  much  more  upon  clinical  reason- 
ing than  demonstration.  The  large  hemorrhages  are  now  and  then  fatal 
within  short  periods  of  time  or  instantly,  and  we  then  have  the  opportunity 
of  noting  the  general  appearance  of  the  lungs. 
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It  is  noUiWe  tliat  ca^^es  are  not  very  frequent  Tvliere  the  source  of  the 
bleeding  has  not  been  found  by  the  most  careful  search.  The  general  appear- 
MI06  Tarie?  accordlu<^  to  the  length  of  time  that  has  elapeed  Binc€  the  bleed- 
ing which  preceded  death. 

In  the  cades  immediately  fatal  the  tubes  are  filled  with  fresh  blood,  which 
bft8  gtoiiied  tlie  mucous  merabiranc  and  baa  changed  the  general  surface  of 
the  aections  of  lung  into  a  dark,  mottled,  or  patch v  ccdor.  The  greater 
funount  of  blood  is  to  be  found  in  the  lung  from  which  it  hm  primarily 
come,  but  in  the  more  profuse  hemorrhages,  and  purticularly  where  there 
hM  been  time  for  the  stniggles  of  the  threatening  i^ulKjfuliuu,  mucii  blood 
nuiy  either  overflow  or  be  inhaled  into  the  other  lung  and  curried  into  the 
extreme  portions  of  the  air-sutu  If  the  flow  lie  not  overwhelming,  the 
puient  may  surv^ive  long  enougli  to  allow  other  eflects  from  the  bluod,  which 
has  by  gravitation  or  iniruttiatiun  been  carried  into  certain  part*  of  the  lung. 
We  are  indebted  to  Reginald  E.  Thom^pson*  for  the  most  imjMnrtant  Mudy 
of  the  secondary  eflects  of  tlie  bloi>d  tlius  remaining.  He  sayt*  tliat  the 
relics  of  blood  are  to  he  found  in  the  presence  of  hard  nodules,  ollen  deeply, 
though  not  always,  pigmented*  They  are  mostly  found  at  the  summit  and 
middle  part  of  the  upper  lobe,  the  middle  axillary  region,  between  the  third 
and  fifth  rilm,  clwe  U>  the  pleura,  the  anterior  inferior  border,  and  the  middle 
part  of  the  hwe^  corresponding  to  the  summit  of  the  arch  of  the  diaphragm, 
**  Ahiorption,  decoloration,  and  fibrination  go  on ;  the  outlying  portions  of 
the  blood  disappear;  the  central  nwlules  become  hard  and  white,  and  alone 
remain  to  8how  what  has  taken  phice.'*  They  are  in  some  cases  of  varying 
color,  slight  red  or  of  an  ivory  white,  mc»ttleil  with  old  blood^pignient,  around 
tlie  bronchioles  especially,  and  in  the  shai>e  of  small  black  granules.  Micro- 
acopieallv,  they  consist  of  "a  group  of  alveola  firmly  packed  with  a  semi- 
opa«|ue,  liomogeneous  fibrinous  material,  and  there  is  some  thickening  of  the 
alveolar  tissue  and  also  of  the  interlobular  tissue,  which  thickened  tissue 
forms  the  limiting  capsule." 

The  ultimate  fate  of  these  nodules  Is  varinlde.  Sometimes  they  go  on  to 
formation  of  cavities,  or  soflening  occurs  around  the  periphery  or  in  the  cen- 
tre, and  leads  to  general  liipieiiiction  of  tlie  nodule,  or  they  may  separate 
irom  the  surrounding  tissue  by  traction.  8ometimt^  the  eflect  of  retention 
of  the  blood  in  the  air-passages  is  a  catarrhal  pneumonia,  with  the  ordinary 
anatomical  proofe  of  it  referred  to  in  the  paragraph  on  modes  of  termination 
of  hsemoptpis. 

Accepting  the  observations,  we  have  the  demonstration  of  a  phthisis  ab 
bremoptoe. 

The  morbid  anatomy  of  cases  fatal  from  rupture  of  aneurisms  of  the 
branches  of  the  pulmonary  artery  has  been  made  prominent  by  the  re* 
•earches  of  Rokitansky  and  Rasmussen.'  He  describes  small  sacdike 
aneurisms  and  ectasias  situated  in  the  vessels  iiinning  along  the  wall  of 
the  cavity.  The  aneurisms  have  the  shape  of  a  bag  and  an  even  surface. 
The  walls  of  the  unbroken  aneuriianis  are  of  great  thick ne?k«,  and  those  of 
the  broken  ones  thin.  The  opening  is  always  fuund  on  the  most  protruding 
part  of  the  sac ;  the  edges  are  thin ;  their  sjxe  varies  from  a  jx-a  to  a  snmli 
oninge.  Powell'  says  a  microscopic  section  taken  from  a  specimen  in  an 
early  stage  shi^ws  new  connective-tissue  elements,  causing  iuiiuration  atlccting 
the  whole  thickness  of  the  wall  and  oliscuring  the  distinction  between  the 
coats.  The  wall  is  brittle,  becomes  thinner  from  want  of  supptirt,  and  yields 
to  an  inciting  cause,  with  rupture  and  death  as  the  result, 

'  Op*  dt.f  p.  46,  «tc   These  resefirches  are  an  important  epoch  in  the  history  of  hsmop- 
truK. 
'  '  Edinburfjh  Med.  JonmaJ,  1868-69, 

*  Trant,  Lomhun  Patholotjiml  Society^  vol.  xxii.  pp.  54,  55* 
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The  morbid  anntomy  of  cardiac  hfcnioptysia  is  foimd  mostly  in  two  condi- 
tions— that  of  degenerated,  atheromatous,  varicose  blood-ve^els,  brought 
about  l>v  the  condition  of  chronic  obstruction  and  increased  venoua  tensioii 
in  valvular  disease;  and  in  that  of  pulmonary  infarction. 

The  tirst  prepares  the  way  for  diapedesis  or  nipture,  and  consequent  ha> 
rooptysis.  The  rupture  takes  place  in  the  parenchyma,  or,  as  the  anatomical 
details  formerly  given  make  probable,  from  the  blood-vessels  of  the  bronchial 
mucous  membrane  also. 

Pulmonary  infarction  is  recognised  by  a  dark,  dense,  pyramidal  or  wedge- 
8hn]>ecl  area  of  varying  size  situated  at  the  surface  of  the  lung,  M'ith  the  base 
of  the  p3^ramid  coming  to  the  pleura.  It  is  found  oftcner  in  the  lower  lobea 
and  in  multiple  form.  It  h  caused  by  an  embolic  obstruction  of  a  terminal 
brunch  of  tbe  pulmonary  artcrv ;  sometimes  by  a  thrombosis  or  by  both.  A 
venous  reflux  iYtmi  the  neighboring  districts  is  suppfised  to  till  the  empty 
vessel,  and  after  a  certain  time  has  elapsed  changes  are  supposed  to  have 
occurred  in  their  walls  by  whicli  tbe  blood  escapes  into  the  air-cells  and 
interstitial  tissue,  Litten's*  explanation,  sustained  by  his  experiments,  is 
that  the  venous  reflux,  after  a  cloi?ure  of  the  pulmonary  artery,  is  by  no 
means  necessary  to  the  formation  of  an  infarction.  Tbe  infarction  fails  if 
the  pulmonary  artery  and  the  bronchial  artery,  and  those  arteries  lying  out- 
side the  lungs,  but  in  circulatory  ct>nnection  with  them — the  pleural — ^are 
sinmltaneously  shut  of!'.  If  the  whole  arterial  supply  be  thus  taken  away, 
but  a  living  connection  be  maintained  by  means  of  the  veins,  an  infarction 
does  not  follow,  while  it  immediately  follows  if,  at  the  same  time  with  the 
o|>en  veins  and  clostMl  pulmonary  arteries,  the  collateral  or  sut)plementary 
circulation  be  kept  free.  A  venous  reflux  cannot  occur  so  long  as  a  circu* 
lation  in  the  capillaries  of  tbe  lung  is  sustained  by  collateral  arterial 
branches.  Tbe  explamition  is  that  in  an  unobstnicted  circulation  the  entire 
remistanee  whieh  is  oflered  to  tbe  blood-stream  in  the  caj>illaries  of  tbe  lung 
is  overcome  by  the  pressure  existing  in  the  pulmonaiy  artery,  which,  eorre- 
epnnding  to  tbe  greater  width  of  the  capillaries,  is  much  less  than  the  pres- 
sure in  the  corporeal  arteries.  If  the  pulmonary  artery  becomes  suddenly 
imi>ermeable,  the  pressure  in  the  collatci*nl  arteries,  which  originates  partly 
from  the  bronchial  arten%  and  partly  from  those  outside  of,  but  in  connection 
with,  the  kings,  as  the  pleural,  etc,  is  suthcient  to  prevent  a  venous  reflux, 
but  not  sufficient  to  overcome  the  entire  resit^tance  in  the  lungs  and  to  drive 
the  blood  beyond  the  capillaries  into  the  left  auricle.  Then  follows  an 
accumulation  and  stasis  of  the  blood  in  the  capillaries  and  smaller  vein*, 
and  hence  results  at  first  a  byiiera^mia  and  later  a  diapedesis.  Lit  ten  makes 
another  important  change  in  Cohnheinrs  doctrine:  he  maintains  that  the 
hemorrhage  appf^ars  before  the  integrity  of  tlie  vessel-walls  is  impaired. 

Other  fatal  cases  find  their  anatomical  basis  in  the  softening  and  ulcerating 
processes,  which  while  forming  cavities  are  liable  to  open  vessels  of  greater 
or  less  size  in  their  walls  or  trabeculie. 

The  condition  of  the  heart  in  phthisis  is  one  which  has  an  effect  in  influ* 
eneing  the  occurrence  of  ha^noptysis.  The  genenil  statement  by  Peacock, 
that  the  weight  of  the  heart  in  phthisis,  though  li*ss  than  in  acute  diseases,  ia 
greater  than  that  in  other  chronic  diseases,  needs  to  be  modified  somewhat,  aa 
lie  did  not  make  a  distinction  between  diflerent  forms  of  phthisis.  The  more 
the  case  approaches  the  fibroid  variety  the  n.ore  likelihood  of  some  increaae 
of  size,  particularly  in  tbe  right  ventricle,  b^^putx,'  a  later  authority,  gives  as 
the  result  of  bis  examination  that  phthisis  diminishes  tbe  size  of  the  left 
ventricle — ^that  an  absolutely  comnensatory  hypertrtipby  of  the  right  ven- 
tricle, which  is  apparent  in  special  cases,  Soes  not  as  a  rule  exist,  although 

>  Zeit^hrifi  fih  kiin,  Med.,  vol.  i.  p.  148,  Berlin,  1880. 
^  UtuUckes  Arthw  /Ur  klinisch  Mfd.f  voL  xix.  p»  164. 
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the  resultant  decrease  does  not  throughout  stiuid  in  relation  to  the  decreased 
weight  and  volume  of  the  whole  ho(iy  in  phthisis.  Tbe  ratio  between  tlie 
depth  of  the  left  ventricle  and  firfumferenee  of  the  iitirta  is  diminished ; 
and,  as  this  is  not  compensated  lor  by  hypertrophy  of  the  walls  of  the  ven* 
triele,  arterial  tension  diminishes  and  the  pulse  becomes  soft  and  email.  The 
chance  of  rupture  of  weak  vessels  by  relatively  exeesaive  tension  is  thus  much 
weakened  in  the  later  stages  of  phthisis. 

Another  element  capable  of  modifying  the  hfenioptysical  features  of  phthiijis 
y  claimed  by  Jaccoudf*  as  existing  m  the  iof^utficiency  of  the  tricuspid  valve, 
which  compensates  the  increased  tension  in  the  field  of  the  pulmonary  artery 
arising  from  obstruction  of  a  considerable  part  of  it.  The  amount  of  blood 
passing  from  the  right  ventricle  is  thyf»,  by  a  reflux,  proportioned  to  the  area 
of  obstruction  in  the  artery,  and  the  teni*ion  is  reduced  so  as  to  prevent  imp 
ture  of  the  weak  vessels.  His  conclusions  are  based  on  18  cases  of  nipai^ure- 
nients  of  the  tricuspid  orifice.  T!iey  varied  from  111  to  130  millimeters. 
'Die  evidence  obtainiibie  during  life  wiis  a  systolic  murmur  heard  at  the  ensi- 
ftinn  cartilage  and  cerviejil  venous  redux. 

Diagnosis  is  mostly  called  for  with  repird  to  the  chances  of  hajmatemesis, 
In.H|)ection  of  the  blood  is  nu  to  rally  an  early  point  for  attention.  Its  bright* 
red  color,  frothy  louk,  freedom  from  i-xtnineoug  matter,  and  its  eonting  up  by 
coughing  are  strong  e%^dences  easily  a4!quire<l  of  its  pulmonary  origin.  Cor- 
roborative circumstances  are  the  family  history  of  phthisis  or  htemoptysis,  the 
presence  of  pulmonary,  or  in  fewer  instances  of  eardia(^  physical  signs,  the 
inunediately  premonitory  symptoms  sj^Kjken  of  before.  Fever,  the  age  of  the 
patient,  and  the  continuance  of  the  discharge  of  bk>od  in  its  later  gradations 
of  color  and  mixture  of  catarrhal  element-^,  inspection  of  the  mouth,  fauces, 
and  larynx,  would  exclude  those  possible  sources.  Each  hws  iti*  limitations, 
but  together  they  are  conclusive  as  against  hjcmatemesis.  Recent  and  accu- 
mulating experience  attributes  some  diagnostic  viilue  to  the  presence  of  bacilli 
tuherculo!?is  in  the  expectorated  blood.  Hiller*  reports  (7  cases  of  haemoptysis 
in  which  the  blood  showed  io  bacilli :  3  were  completely  initial.  The  bacilli 
were  easily  demonstrated  by  preparations  anil  also  by  inoculation  on  guinea- 
pigs.  They  have  also  been  found  in  the  blood  of  cases  of  acute  tuberculo&^is 
by  Weichselbaum.^  Resort  may  be  had  to  the  well-known  tests  for  the  pres- 
ence of  the  elastic  tissue  of  the  lung  in  sputum. 

As  positive  data  for  hiematemesis  we  have  the  dark  color  of  the  blood,  its 
firmer  clotting,  greater  density  and  want  of  aeration,  acid  reaction,  the  pres- 
ence of  extmneous  matters  of  food  and  drink,  their  ejection  by  vomiting,  ami 
Min  or  uneasiness  at  the  epigastrium.  As  corroborative  we  have  the  less 
frequent  occurrence  of  hsematemesis,  the  individual  history  of  gastric  disease, 
«icn  as  ulcer  of  the  stomach  or  presence  of  hepatic  cirrhosis  from  intemper- 
ate habits,  and  the  history  of  a  blow  on  the  abdominal  surface:  discharges  of 
blood  from  the  bowels  are  more  likely  to  occur  in  hiematemesis. 

Hiemoptysis  may  be  simulated,  as  by  scratcht^  or  cuts  on  some  part  of  the 
internal  surface  of  the  throat  or  mouth.  The  blood  i^  then  likely  to  be 
ihinned  by  secretion  from  the  mouth.  Inspection  would  detect  the  imjHK<^ture. 
The  chance  of  blood  from  an  epistaxis  being  swallowed  and  afterward  ejected 
by  vomiting  is  to  be  remembered.    Cardiac  haemoptysis  is  distinguished  in  most 

ioasH»  by  the  presence  of  symptoms  and  physical  signs  of  vulvular,  usually 
mitral,  disease  in  a  considerable  degree  of  udvancement.  These  are  so  pro* 
aounoed  as  to  eicKide  phthisical  disease.  Other  and  fewer  rases  occur  where 
tll6  hlBinoptysis  is  the  first  evidence  of  the  cardiac  disease,  and  they  require  a 
careful  exclusion  of  all  the  features  of  tubercular  disease,  so  as  to  be  able  to 


*  Cliniqf^^  midinaU,  vol.  li.  p.  346,  etc. 
^  Omh-alhlait  fiir  dU  med.  Wm 
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arrive  at  a  foixect  conclusion.  There  are  no  conclusive  considerations  per- 
taining to  tlie  amount  nnd  chanirter  of  the  blood.  In  the  severe  and  copious 
heriiurrhage?  thert*  i.s  likely  to  be  prewnt  a  nmrked  shock, 

pKOiiKOj^it*, — Hit'!ii(>ptyi*i!3  usually  iniplit.'.s  phthli^is  existin|i:  or  iinniinent* 
and  yet  it  has  in  general  a  favi>ruble  eiferl  on  its  course.  Thi^  applies  more 
to  its  first  stage  than  subsequently,  aiul  move  to  the  small  than  to  the  large 
hemorrhages.  The  gravity  of  the  small  ones  inerease^  m  proportion  to  their 
frequency.  The  family  and  personal  equation  is  of  more  importance  than 
the  mere  quantity.  We  may  have  a  slight  haemoptysis  and  u  large  increase 
of  the  morbid  condition  following  it,  and  the  reverse,  the  result  depending  on 
the  individual  tolerance  of  and  tmsceptibility  to  reaction.  As  in  the  second 
stage  the  reactive  elements  are  more  potent,  the  snudl  hemorrhages  tlien  are 
less  beneficial.  They  are  the  index  of  aeti%'ity  in  the  destructive  lesions,  and 
yet  may  relieve  the  accompli nying  congestion.  The  easiest  apprecinble 
symptom  of  the  progre^^s  of  the  disease  is  the  fever.  We  may  fail  to  prop- 
erly interpret  physical  signs  because  of  waut  of  fttmiliarity  with  the  individ- 
ual cfLse  before  us.  If  besides  more  fever  there  be  more  cough,  ilvspntcii,  and 
debility  J  the  prognosis  increases  in  gravity.  Thc^e  remarks  will  apply  with 
more  force  to  the  larg*'  hemorrhages  than  the  smaller  ones,  and  are  guides 
for  prognosis  in  all  the  cllnieal  forms  of  hiemoptysis.  In  the  special  clinical 
form,  the  hemorrhagic  variety  of  phthisis,  bleedings  recur  often  and  in  large 
ijuantities  during  years,  and  .^i/nie  of  the  cases  end  with  final  reeovery.  The 
fever  and  coDstitutional  irritation  give  way  under  st^emingly  very  unfavorable 
conditions.  The  fact  that  a  great  part  of  them  have  no  history  of  heredity, 
ami  that  they  come  on  at  a  late  j^K^riod  of  lite,  may  account  for  thif?,  because 
they  thus  escape  the  inilueuces  which  heredity  and  age  are  known  to  impose 
upon  the  other  cla&^es  of  jilithisical  subjects.  St>me  interesting  conclusi<»ns 
have  been  drawn  from  the  history  of  cases  of  profiise  hemorrhages.  Pollock* 
thinks  that  they  sliorten  the  duration  of  the  first  stage  and  lengthen  the 
duration  of  the  second  and  third.  Out  til*  his  351  cases,  204  occurred  io  the 
first  three  months  of  illness:  4o  had  remained  in  the  fit^t  stage  when  exam- 
ined, 142  having  undergone  sottening,  wliile  164  had  cavities.  Of  286  cage* 
of  profuse  ha'nioj)tysis  clussitied  by  Williams,"  the  number  of  eiiflea  in  the 
fi  n?t  stage  was  1*^7,  and  the  percentage  of  deaths  was  13.95  j  65  eases  were 
in  the  secotid  stage,  and  tlie  percentage  of  deaths  was  24.61  ;  31  were  in 
the  third  stage,  and  the  fjereentage  of  deaths  was  67.74,  sluiwing  increased 
effect  of  hemorrhages  upon  piihuonary  structures  advancing  in  dej?tnictive 
pnjcesses  and  upon  constitutitms  being  progressively  undermined  liy  them. 
In  other  clinical  varieties  the  symptom  is  sr>  clearly  subordinated  in  the  gen- 
eral proce^  that  it  loses  it.s  prognostie  iiiipnrtance  in  the  established  dL^ease. 
There  is  an  imminence  of  fatal  heraorrhiige  in  many  of  them,  ns  iii  fibroid 
phthisis,  cancer,  abscess,  gangrene,  and  bemorrliagic  infarction  of  the  lungs. 
In  extra-pulmonary  hienioptysis  or  in  that  from  rupture  of  pulmonary  aneur- 
ism there  is  seldom  opportunity  for  prognoiiis. 

If  the  condition  be  recognized,  we  can  but  say  thiit  the  fatal  attack  ifi  tiahle 
to  come  at  any  moment.  In  eardiac  hiemoplysis  the  hemorrhage  is  an  event 
c<5ming  towanl  the  chjse  tjf  organic  and  oostnietive  changes  which  are  not 
much  within  our  control.  There  are  minor  degrees,  as  shown  by  espeetora* 
tion  of  single  small  masses  of  dark  coagulated  blood  and  by  the  absence  of 
marked  aggravation  of  the  symptoms,  which  do  not  progm>sticate  unfavorably 
for  the  immediate,  lint  do  show  impending  dangers  of  a  future,  attack.  Morbid 
anatomv  shows  tra<^^*s  of  a  recovery  from  a  number  of  premonitory  threiiten- 
ings.  The  elements  of  a  serious  pn^^tiosis  are  the  appearance  of  a  shock, 
increased  dyspinca,  a  large  amount  of  hjenioptysis,  increased  perturbations  in 
the  heart-action,  and  increased  arein*  of  dulness  or  rftles  at  certain  parts  of 


^  Element  *  of  frotpiotnt  in  Ckmsumptum^  p.  139. 
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the  lung  other  than  the  usual  siU's  of  consumptive  disease.  These  and  other 
evidences  of  eonstituttonal  initiation  are  not  as  available  as  in  the  other  vari- 
eties mentioned. 

Treatment. — In  the  cases  of  the  mildest  tbrin  very  little  more  need  be 
done  than  to  keep  the  patient  quiet.  His  apprehensions  may  require  atten- 
tion. They  may  be  uliayed  by  a^surinir  him  that  the  hemorrhage  will  be 
more  of  a  *»eeurity  than  a  danger,  because  it  is  the  ex|>ression  of  a  local  con- 
gestion that  will  be  relieved  by  the  discharge.  We  have  found  that  a  large 
dose  of  quinine  (ten  or  fifteen  grains)  will  auijwer  tlie  double  purpose  uf  a 
nervoua  sedative  and  of  controlling  the  con^^esitiuri  and  hemorrhage  if  the 
latter  object  be  necessary.  This  suggestion  becomes?  still  more  applicable  in 
the  severe  forms  of  haemoptysis.  The  dose  may  be  repeated  within  twenty- 
four  hours  if  needed.  If  congestion  be  manifested  by  itn  symjitoins  of  sub- 
sternal heat,  soreTi#\<s,  oppre^ssion,  dyspncea,  and  coiigfi  to  a  greater  degree, 
and  if  the  hemorrhage  ii*  becoming  edpious*  and  the  hemorrhagic  pulse  devel- 
oped, ami  the  temperature  elevated,  the  necessity  of  a  more  active  niterferencB 
IS  evident.  Absolute  quiet  in  bed,  fre^h  air,  a  calm  and  equable  iKehaviiir  on 
the  part  of  the  family  or  friends  in  attendance  so  tlmt  no  excitement  may  be 
reflected  ti>  the  patient,  are  eiseutial.  The  medicines  selected  should  be  such 
as  may  control  the  vascular  excitement,  and  luemo*itatics.  Ergot  will  fullil 
such  indications.  It  has  its  limitations  in  it^  unpleasant  Uiste,  hut  it  should 
be  pushed  to  the  points  of  tolerance.  Of  the  fluid  extract  one  teaspoonful 
should  be  given  every  hour  or  two  until  some  etlect  is  oWrved  in  slowing 
the  pulse  or  checking  the  hemorrhage.  II'  the  sioraach  rebel,  ergotin  pills 
may  be  substituted  in  doses  of  three  to  five  grains  at  the  same  interval. 
Should  all  the  resources  of  ergot  medication  be  required  or  the  above  mode 
of  use  tail  or  disagree,  hypodermic  injections  may  be  added.  Two  to  three 
gnuns  of  the  extract  of  ergotin  would  form  a  proper  dose,  to  lie  repeated 
every  one  or  two  hours.  It  has  been  quite  the  exceptior*  in  our  experience 
to  have  serious  irritation  follow  the  use  of  it  in  this  way.  Failure  in  this  and 
other  uses  of  ergot  will  follow  because  we  do  not  administer  it  with  sufficient 
freedom.^  Another  most  valuable  hienjostatic  is  turpentine.  It  sliould  also 
be  g^ven  freely.  From  ten  to  thirty  drops  in  an  emulsion  or  in  sugar  may  be 
given  every  two  Uy  four  hours,  according  to  tolerance  and  to  the  thrtmtening 
character  of  the  caiie.  The  ergot  and  turpentine  are  best  alternated  at  inter- 
vals of  one  to  three  hours^  according  i*>  the  requirements*  of  the  attack.  Sume 
preparation  of  opium  is  often  required  to  quiet  cough — mi>rphine  or  codeine, 
one-fourth  grain  of  t!ie  former  and  one-half  grain  of  the  hitter,  repeated  at 
intervals  until  their  effects  are  obvious.  By  adding  the  use  uf  broken  ice  and 
the  external  application  of  cold  compresses  frequently  repeated,  and,  if  time 
and  strength  p*^rmit,  the  inhalation  of  persulphate  of  iron  spray  twenty  or 
thirty  minims  in  half  an  ounce  of  water,  we  get  a  plan  of  treatment  adapte*! 
to  the  urgent  case«.  Some  recent  rejx)rt8  have  confirmed  the  coniidcnco  of 
the  ancient**  in  the  use  of  ligatures.  They  mny  be  applied  to  both  lower 
limbs.  A  dozen  dry  cups  may  be  applied  to  the  chest.  There  is  no  occa- 
sion or  time  for  the  use  of  many  medicines,  but  if  a  general  phui,  such  as 
the  above,  must  be  chaUL'^ed,  acetate  of  k^ad  in  do?^cs  of  two  grains  every  two 
hours  would  be  an  excellent  substitute,  due  regard  being  hud  to  the  posvsible 
toxic  effects  from  too  long  continuance  of  it  in  such  doses  ;  it  is  usual  to  add 
a  little  oj)ium  to  it.  Gallic  acid  is  an  effectual  remedy  for  the  control  of  dif- 
ferent kinds  of  hemorrhages.  Like  ergot,  it  is  usually  given  in  too  snuill 
quantities.     Twenty  to  thirty  grains  must  be  given  every  two  to  four  hours. 

^  A  medical  friend,  T.  C  Minor  of  Cincinnati,  hiui  in  hi^  own  cmse  used  three  or  four 
drK^nw  of  the  fluid  at  ii  done,  with  the  effect  of  reducing  his  pulse  twenty  beats  in  a  few 
htmm. 
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It  is  better  borne  by  the  stomach,  and  can  often  be  continued  longer,  than 
the  medicines  above  mentioned. 

We  have  abready  noted  ipecacuanha  as  one  of  the  survivals  of  ancient 
practice.  It  has  had  warm  advocates  among  modem  physicians.  Graves 
places  vivisection  first  and  ipecacuanha  next  in  his  plan  of  treatment. 
Trousseau  strongly  recommended  it.  Peter  and  the  French  practitioners 
also  strongly  endorse  its  use  in  the  severe  forms.  We  have  no  doubt  of 
its  efficacy.  It  is  important  to  exclude  if  possible  the  existence  of  a  pulmo- 
nary aneurism  or  any  such  source  of  blooding,  as  there  are  no  special  means  by 
which  this  can  be  done.  It  is  a  good  rule  to  use  the  ipecacui^a  in  the  cases 
of  early  or  first-stage  hasmopty^ses.  We  would  give  it  as  it  is  given  in  dysen- 
tery. Precede  its  s^ministration  half  an  hour  with  thirty  drops  of  laudanum, 
then  give  ten  grains  in  water.  If  vomiting  comes  on,  repeat  it  in  an  hour, 
and  again,  if  hemorrhage  continue,  in  two  hours.  The  usual  experience  is 
that  tolerance  is  establiSied  after  two  or  three  doses.  It  has  also  an  applica- 
tion in  small  doses  of  one-quarter  to  one-half  a  grain  in  the  milder  rorms, 
with  irritative  cough  and  slight  fever. 

Graves  calls  attention  especially  to  the  excellent  effect  of  opium  in  al) 
kinds  of  passive  hemorrhage,  haemoptysis  as  well,  but  insists  that  it  should 
be  given  only  after  vivisection  has  been  performed  or  when  the  haemoptysis 
has  become  rather  passive,  or  in  scorbutic  and  similar  cases.  His  direction 
on  one  occasion  to  a  physician,  in  a  case  of  protracted  bleeding  of  the  gums, 
was,  "  Go  home  and  give  two  grains  of  opium  immediately,  and  then  half  a 
grain  every  hour  until  the  bleeding  stop.  A  combination  applicable  to  the 
persistent  bleeding  recurring  day  by  day  is  the  sulphate  of  magnesia  made 
soluble  in  rose-water  by  the  &ee  use  of  dilute  sulphuric  acid— one  teaspoonftil 
of  the  former,  fifteen  drops  of  the  acid,  one-half  to  one  ounce  of  the  rose  or 
plain  water.  Many  other  remedies  might  be  mentioned,  and  among  them 
atropia.  After  the  bleeding  has  ceased  it  is  necessary  to  be  assured  as  to  the 
conoition  in  which  the  lung  has  been  left,  and  to  counteract,  if  needed,  any 
persistence  of  irritation.  Fever  is  the  most  valuable  evidence  as  to  this  point. 
If  it  exist,  the  use  of  quinia  and  ergot  had  better  be  continued  freely.  A 
three-grain  ergotin  pill  about  three  times  daily,  and  five*  grains  of  quinia 
morning  and  evening,  can  be  tolerated  two  or  three  weeks.  Local  irritation 
should  be  applied  if  physical  signs  or  pain  warrants  it. 


PULMO?(ARY  APOPLEXY. 

By  WUXIAM  CARSON,  M,  D, 


I>EFnfTTio?f, — Escape  of  blood  into  the  pulmonary  parenchjrma,  with  lace- 
ratiQQ  of  its  Bubi^taDce. 

SyxoxyM!?. — Hemorrhage  (piilmonaire)  foyer  (Jaccoud) ;  Diffiise  pulmo- 
muy  apoplexy  or  Diffuse  pneumorrhagia  (Fleich) ;  DifRiae  pulmonary  apo- 
plexy (Loomis);  Pneumo-hemorrhagie  (Greadrm),  etc. 

History.— La  tour  ^  h  quoted  as  bein^  the  first  to  use  the  words,  "  upoplexie 
du  poumon/"*  Yet  Duguet*  algo  quotes  from  Frank  that  Dolocus  had  a 
longtime  before  employed  it.  It  is  known  that  ciu^es  had  been  described  long 
before  this,  as  by  Corvisart  iti  1808,  Allan  Burnes  in  1809,  among  those  of 
this  century,  and  by  Prosper  Martiano,  Bonet,  Morgagni,  Haller,  etc.,  among 
ihe  more  ancient  authors.  Again,  Laennec  gives  the  weight  of  his  author- 
ity, and  establishes  Latour*s  use  of  the  mune,  until,  aa  the  synonyms  show, 
modern  usage  has  almost  abandoned  it.  Amung  the  multitude  of  those  who 
have  ti'eated  of  pulmonary  apoplexy,  we  will  have  filled  the  requirements  of 
this  brief  historical  sttitement  by  mentioning  Virehow  imd  his  pathological 
itive0tigations  into  embolism,  and  also  Cohuhcira,*  and  later  Litten's*  studiea 
on  infarction,  which  have  some  indirect  connection  with  ])ulmonary  apoplexy. 

E/noLOGY. — Predisposing  Causes,— The  male  ^ex  t^brds  predominance  of 
caees,  liecause  of  greater  liability  to  accideJits  to  the  vurious  forms  of  ulcera- 
tive destruction  of  lung-tissue,  and  to  aneurisuia  of  the  aorta  and  pulmonary 
artery. 

The  adult  age  is  most  exposed  for  similar  reasons.  Ogstou^s  statistics' 
support  in  a  general  way,  but  not  with  strictly  technical  force,  their  quota- 
tion by  Herz,*  Omitting  the  lust  4  of  his  20  cases  (2  of  wliich  were  from 
poisoning,  1  from  fracture  of  skull  by  a  fall  do^vn  stairs,  and  1  from  drown- 
ing), the  average  for  males  (12)  was  56.4,  and  55.3  for  females  (4). 

As  more  efficient  predisposing  c^iuses  than  either  age  or  sex,  may  be  men- 
tioned aneurisms  of  the  aorta  and  pulmonary  artery,  amyloid  degeneration 
of  bronchial  and  pulmonary  vessels,  the  influence  of  Bright's  disease  in  pro- 
ducing disease  of  blood-vessels,  and  atheromatous  diseases  of  the  pulmonary 
artenr. 

Exciting  Causes. — Penetrating  and  contused  wounds  of  the  chest  by  their 

*  ffiiftoire  phit4>tophique  H  mSdicak  dtn  lUmorrhagieA^  1815,  passage  misquoted  in  IJapi^- 
pLezie  pulmonatre  by  Diiguet. 

«  Op.  cit.,  pp.  220,  222,  and  224,  '  Op,  ctL,  p.  11.  *  Duguet,  p.  10,  ©tc 

*  Untenuchiingen  uber  die  Embolisehen  proceJtge^  1872. 

*  ZeiUckrifi  fwr  kiimAth  Mediein,  Erater  Bund,  131. 

»  BriL  and  For,  M^d^-Chir,  Rev.,  vol.  xxxvit.,  ISm,  p  459. 

^Ziemmen*«  Handbook^  vol.  v.  p.  298.  Ogslon  Bays  {p.  466)  it  did  not  appear,  however, 
th&t  any  distinct  rent  of  their  sub9tftnt!e  had  taken  plat^— to  imy  extent,  at  least.  ''  When 
we  congider  that  the  area  of  (he  extra vasatiun  was  suffiL-ienl  to  involve  often  one  or  two 
entire  lobes,  and  that  death  was  in  mmi  of  them  very  uurldeii,  the  cases  may  l>e  adopted 
aa  showing  the  action  of  causes  similiir  in  kind,  if  not  in  degreCi  to  those  operative  in 
oiMiouhted  pulmonary  apoplexy.'^ 
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direct  mechanical  effect,  and  diseases  and  injuries  of  the  brain  through  the 
medium  of  the  ner\'0U8  system,  may  produce  pulmonary  apoplexy,  the  result 
in  the  latter  case  being  usually  an  infiltration  or  small  infarction. 

Symptomatology. — Pulmonary  apoplexy  is  the  least  common  of  the  two 
forms  of  distinctive  pulmonary  hemorrhage,  the  other  being  pulmonary  infarc- 
tion, already  treated  of  under  Haemoptysis.  A  proportion  of  cases  is  asso- 
ciated with  mitral  disease  in  its  most  advanced  stages.  At  that  time  we  may 
ox{>ect  pneumorrhagia,  but  whether  from  infarction  or  apoplectic  laceration 
even  the  event  can  only  occasionally  determine.  In  the  latter,  if  hemorrhage 
makes  its  appearance  it  will  be  copious  and  generally  overwhelming ;  at  other 
times  the  hemorrhage  may  not  appear,  and  the  patient  dies  suddenly  with 
possibly  other  indications  of  the  internal  flow.  The  physical  signs  cannot  be 
relied  on,  for  often  the  pulmonary  tissue  is  already  ciianged  by  the  long-con- 
tinued obstruction  of  circulation.  Rupture  of  aneurism,  particularly  of  aorta, 
in  the  great  majority  of  cases  takes  place  into  a  bronchus,  and  not  into  the 
parenchyma.  In  case  of  wounds  of  the  contused  variety  a  laceration  of 
parenchyma  occurs  at  times  sufficient  to  produce  marked  hsemoptysis.  If 
the  blood  be  not  ejected,  there  are  no  certain  indications  of  what  has  hap- 
pened. If  the  case  be  seen  immediately  aft«r  the  accident,  such  physical 
signs  as  moist  bubbling  r&les  on  the  margin  of  an  area  of  feeble  or  suppressed 
vesicular  murmur,  possibly  attended  with  a  dull,  high-pitched  percussion  note 
over  that  area,  would  afford  a  strong  presumption  in  favor  oi  ruptured  lung 
and  consequent  hemorrhage. 

The  same  signs  later  might  be  due  to  a  limited  traumatic  pneumonia.  If 
the  internal  hemorrhage,  whether  traumatic  or  spontaneous,  has  made  its 
way  through  the  pleura,  then,  if  the  patient  live  long  enough  for  examina- 
tion, besides  such  symptoms  as  great  oppression  and  exhaustion,  the  physical 
signs  peculiar  to  pleural  effusion  may  appear  to  a  limited  degree.  This  oppor- 
tunity seldom  occurs,  as  such  a  rupture  produces  almost  invariably  a  fulmi- 
nant and  rapidly  fatal  result. 

Course,  Duration,  and  Termination. — The  course  of  the  lighter  cases 
is  much  like  that  of  p#lmonary  infarction,  and  that  of  the  severe  forms  too 
brief  for  observation.  As  to  termination,  it  is  quite  possible  there  are  cases 
of  laceration  so  limited  as  to  allow  complete  recovery,  but  clinical  experience 
shows  that  pulmonary  apoplexy  is  usually  fatal. 

Pathology  and  Morbid  Anatomy. — With  branches  of  the  pulmonary 
vessels  weakened  by  long-continued  heart  disease,  or  with  such  vessels  as  are 
found  with  chronic  nephritis,  a  sudden  increase  of  tension  in  them  from 
unusual  effort  or  excitement  will  precipitate  a  fatal  rupture.  Sometimes  the 
progress  of  the  degeneration  is  so  insiaious  and  complete  that  a  rupture  may 
occur  without  obvious  exciting  cause.  This  is  also  the  natural  history  of 
aortic  aneurism.  An  examination  soon  after  the  laceration  will  show  a  mass 
of  blood,  usually  coagulated,  sometimes  partly  fluid,  lying  in  an  irregular 
cavity  with  walls  of  the  lacerated  lung-tissue.  Aft^r  a  longer  time  the  Tung- 
tissue  beyond  the  walls  of  the  hemorrhagic  focus  becomes  oedematous  to  a 
certain  extent.  A  contraction  of  the  cavity,  with  change  of  contents,  may 
pi-oceed  to  the  extent  that  an  encapsuled  mass  of  very  small  size  will  remain 
as  the  final  result  (Rokitansky). 

Diagnosis  from  bronchial  hemorrhage  by  the  probable  existence  of  phthis- 
ical conditions  and  history.  The  quantity  of  blood  ejected  may  be  proftise 
in  either  case,  and  therefore  be  no  criterion.  From  pulmonary  infarction,  as 
the  other  form  of  pulmonary  hemorrhage,  by  the  larger  amount  of  haemop- 
tysis. If  there  be  no  haemoptysis,  a  presumption  would  exist  in  favor  of 
apoplexy  in  case  of  extreme  dyspnoea  or  a  fatal  result.  The  associated  dis- 
eases or  causes  being  similar,  no  inference  from  the  medical  history  would  be 
reliable  except  in  case  of  injuries. 
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Prognosis. — As  we  meet  with  it  in  recognizable  form,  the  result  is  almost 
invariably  fatal:  A  qualification  is  allowed  because  of  the  experience  of 
such  a  pathologist  as  Rokitansky,  who  describes  a  process  of  cure  in  a  few 
cases.  The  prognosis  in  such  would  be  determined  partly  by  the  severity  of 
the  antecedent  or  accompanying  disease,  as  in  heart  lesions,  and  partly  by  the 
increased  respiratory  distress,  pain,  exhaustion,  and  hemorrhage. 

Treatment. — ^As  has  been  oefore  intimated,  a  case  of  pulmonary  apoplexy 
distinctive  enough  to  be  diagnosed  is  usually  one  that  is  beyond  the  reach  of 
treatment  Remedies  that  may  relieve  dyspnoea,  exhaustion,  and  hemorrhage 
are  those  to  be  relied  on.  External  irritants,  as  turpentine-stupe  stimulants, 
ergot,  turpentine  internally,  and  such  other  remedies  as  are  of  known  effect 
in  the  treatment  of  the  associated  heart  troubles  and  of  the  incidental  pul- 
monary infarctions. 


ABSCESS  OF  THE  LUNG. 

By  WILLIAM  CARSON,  M.  D. 


Definition. — A  circumscribed  suppuration  of  the  lung,  resulting  in  a 
cavity. 

Synonyms. — Abcds  du  poumon ;  Lungenabscess. 

History. — The  ancients  described  abscess  of  the  lung,  and  placed  it  among 
the  terminations  of  the  inflammation  of  that  organ.  They  believed  that  if 
the  inflanmiation  did  not  resolve  itself  by  the  fourteenth  or  twenty-first  day 
its  termination  was  to  be  by  suppuration.  Hippocrates,  Van  Swieten,  and 
others  are  mentioned  among  those  who  maintained  these  views  and  consequent 
frequency  of  such  cases  which  prevailed  until  physical  methods  and  patho- 
logical investigation  proved  their  incorrectness.  J.  P.  Frank,  Bayle,  and 
CayoP  are  given  credit  for  a  partial  reversal  of  this  opinion.  Avenbrugger,' 
a  pupil  of  Van  Swieten,  in  describing  vomicae,  divides  them  into  two  kinds — 
the  ichorous  and  the  purulent.  By  the  purulent  vomica  he  means  an  encysted 
abscess  of  the  chest  resulting  from  the  conversion  of  an  inflamed  spot  into  a 
white,  thick,  glutinous,  fatty  matter.  When  these  communicate  with  the 
bronchi  and  discharge  any  of  their  contents  by  expectoration,  they  are  called 
open ;  otherwise,  close  or  shut.  He  gives  symptoms  and  signs  belonging  to 
the  respective  varieties.  Corvisart,  m  his  comments  on  these  propositions, 
says :  "  In  fact,  the  purulent  vomica  is  always  the  result  of  an  inflammation, 
more  or  less  acute,  of  the  lung."  He  makes  distinctions  between  the  various 
kinds  of  purulent  vomica  and  the  ichorous  vomica.  Laennec,  as  in  many 
other  subjects  of  which  he  treated,  has  the  credit  of  placing  this  one  on  its 
modem  basis,  at  least  so  far  as  the  frequent  termination  of  pneumonia  in 
abscess  is  concerned.  Among  English  writers  Stokes  deserves  especial  men- 
tion. Abscess  was  the  fifth  and  the  last  of  the  stages  of  pneumonia,  according 
to  his  classification.  He  treated  largely  of  the  perforating  abscess.  Traube, 
Trousseau,  and  Leyden  are  among  those  who  have  contributed  largely  to  the 
elucidation  of  the  subject.  The  latter  has  especially  claimed  for  this  subject 
a  more  prominent  place  in  the  literature  of  practical  medicine,  and  has 
strongly  enforced  his  views. 

Etiology. — Predisposing  Causes. — Ever}^thing  tending  to  debilitate  the 
constitution  may  become  a  factor  in  the  production  of  abscess  of  the  lung. 
Senile  constitutions,  Bright's  disease,  chronic  alcoholism,  diabetes  mellitus, 
and  insanity  are  some  of  the  predisposing  causes. 

Exciting  Causes. — These  may  be  divided,  as  in  the  case  of  gangrene,  into 
the  pulmonary,  or  those  originating  in  the  lung  or  pleura,  and  the  intra-pul- 
monary,  or  those  originating  outside  of  the  lung  or  pleura.  Among  the  former 
are  included  pneumonia  and  empyema,  perforating  and  discharging  into  the 

*  Nouv,  Diet,  de  Mid.  el  de  Chirurgiej  tome  xxix.  p.  394 ;  and  Leyden,  "Ueber  Lungen- 
abecess,''  SamnUung  klinische  Vortrage,  von  Richard  Volkmann,  Noe.  114,  115. 

^  On  Pereumon  of  the  Chesty  a  translation  of  Ayenbrugger's  original  treatise  by  John 
Forbes,  with  comment  by  Corvisart,  1761-1808,  pp.  38,  43,  etc 
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long,  or  one  variety  of  8tokes*B  pertb ruling  ahi^^eae,  pulmonary  atxiplexy,  and 
mippurating  bronchial  glands,  opening  up  a  passage  tli rough  toe  lung  and 
bronchial  tube.  Either  croupous  or  catarrhal  pneumonia  may  be  associated 
with  or  terminate  in  pneumonia.  Among  the  latter,  or  extra-pulmonary  cla^s^ 
are  included  ca^es  of  eraboUsni  from  the  right  heart,  producing  infarction,  or 
from  the  avBteniic  veins,  Theae  emboli  carry  with  them  tlie  productive 
capiicity  or  suppuration.  Abscess  external  to  thoracic  walls,  as  in  deep- 
seated  mastitis,  will  at  times  perforate  the  walls  and  enter  the  lung.  Ab- 
scesses of  the  liver  not  infrequently  perforate  the  diaphragm,  and  are  difi- 
charged  through  the  lung. 

Foreign  bodfies  in  the  bronchi  may  ulcerate  through  them  and  produce 
suppuration  of  the  lung,  which  may  finally  open  a  way  externally  through 
the  chest-walls, 

Symptomatologv. — The  sympti>ma  of  abscess  of  the  lung,  aa  may  be 
inferred  from  the  enumeration  of  caus^,  are  divisible  into  two  categories — 
one  including  those  symptoms  with  which  the  abrJcess  may  be  associated,  but 
which  do  not  nec^essarily  prognosticate  it ;  and  the  other  including  the  symp- 
toms wliich  indicate  the  abscess  as  a  fact  accomplijahed.  In  the  simplest  and 
most  frequent  clinical  ibrm»  that  following  pneumonia,  the  early  symptom^. 
would  be  those  of  a  severe  and  irregular  form,  ils  shown  by  very  troublesome 
and  uncontrollable  cough  or  unusual  pain  or  re^?piratory  embarrassment,  high 
fever,  but  at  that  time  fairly  typical  pneumonic  temperature,  great  prostra- 
tion, etc.  These  may  all  diminbh  in  due  time,  and  mostly  do  without  sup- 
puration following.  A  return  of  pain,  dyspnijea,  inxi-t,  and  general  distre*® 
should  awaken  suspicion,  yet  they  may  be  the  result  of  an  extension  of  puou- 
monla  to  other  portions  of  the  lungs.  Rigors  and  sweats  and  increased  de- 
pression would  point  to  a  j?uppurative  process  and  under  such  circumstimces  to 
the  lung  as  the  locality,  Wc  cannot,  then,  po.-ii lively  predict  an  abscess.  It 
is  suspectcfi  wlien  a  more  or  less  copious  eruption  of  purulent  discharge  occurs 
suddenly,  and  sometimes  the  discharge  is  so  abundant  and  pus-like  that  any 
other  alternative  than  abecess  is  very  remote ;  at  other  times  the  discharge  is 
small  in  quantity.  The  proof  of  physical  cavernous  signs  is  the  final  step. 
This  ia  often  difficult.  A  slightly  greater  Increase  of  lung-density»  probably 
at  the  middle  or  upper  part,  with  imperfect  bronchial  bre^i thing,  the  appear- 
ance of  a  few  moist  rAles  or  crepitus,  the  gradual  increase  of  the^e  imd  merg- 
ing into  coarser  crepitus,  and  revelation  of  more  or  le^ss  of  the  cavity  signs, 
\A  the  physical  history  of  many  cuses  of  abscess  of  the  lung.  Others  have  a 
much  more  pronounced  course,  such  as  the  cases  of  so-called  gangrenous 
'  abscess — a  sort  of  connecting  link  between  gangrene  and  abscess  of  the  lung. 
The  breaking  down  of  tissue  is  ostensibly  very  sudden,  and  the  cavernuus 
aigns  are  very  soon  unmistsikalile.  Other  clinical  forms  are  the  pyiemia,  to  be 
distinguishe*!  by  the  antecedent  history,  which  will  reveal  a  source  for  infectious 
emboli.  The  abscesses  are  usually  multiple  and  small,  so  that  their  precise 
locality  cannot  be  made  out.  Tlic  proof  of  infectious  transportation  is  sud- 
den pneumonic  symptoms,  Jis  pain,  tinged  and  finally  purulent  expectoration. 
Rupture  into  pleura  may  occur  and  produce  empyema.  Rupture  of  hepatic 
abscess  and  discharge  through  the  lungs  is  also  a  clinical  form  shown  I>y  this 
antecedent  event,  pointing  to  hepatic  inflammation.  The  egress  of  the  pus  is 
aometlmes  through  a  narrow  track,  and  not  by  a  reservoir  within  the  pulmo- 
nary tissue ;  at  other  times  the  lung  is  really  excavated.  The  discharge  of 
piis  is  usually  copious  and  paroxysmal.  Leyden  recognizes  as  his  third  class 
a  form  of  clironic  abscess,  or  one  coming  on  during  a  case  of  chronic  pneu- 
monia and  bearing  great  resemblance  to  a  variety  of  phthisis.  Its  general 
symptoms  are  much  the  same  as  in  the  acute  variety,  differentiated  by  the 
element  of  time. 

CoUBaB. — It  may  be  said,  in  a  general  way,  that  Uie  etiology  has  much  to 
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do  with  its  course.  If  the  cause  be  pneunioniti,  the  courwe  will  be  such  oa 
the  fletail  of  symptoms  alrendy  ;^iven  shows.  In  some  unknown  way  the 
natural  <!our5ie  of  the  disease  is  interrupted,  and  what  pruniise**  to  he  an  average 
case  m  followed  by  the  characteriHtic  feuturej;  of  abscess.  If  pytLMJiia  be  the 
precedent  condition,  a  peculiar  form  of  pneumonia,  embolic  in  origin,  appears, 
and  abscess^  again  follow.  Greiiter  septicity  and  rapidity  of  destruction  are 
probable  eequenct^.  The  perforating  abscesses  are  subject  to  modiiyin>^ 
influence.^  of  mechanical  erfect,  such  as  gmvitation  and  tlie  resistance  of' 
tissues,  and  have  their  peculiar  course,  which  ia  often  marked  by  great 
chnmicity, 

TivKM  I  NATION. — In  the  course  of  seventeen  years  the  reports  of  the  Ctn- 
cLnnati  Hi>spital  show  that  there  have  been  G  eases  of  abscess  of  the  liinjti 
tre4ited  there.  Of  the.*^  4  died  an<l  2  were  discharged  as  improved.  Thesw* 
figures?  show  the  infrequeney  of  such  eases,  and  also  represent  a  greater  mor- 
tality than  probably  occurs  in  the  non-hospital  chiss.  We  know  of  no  large 
statistics  which  show  what  is  the  pereenlage  of  reeoveriei^.  Our  own  experi- 
ence in  private  practice  gives  a  nuijority  of  recoveries.  They  were  cases  fol- 
lowing typhoid  fever,  croupous  and  catarrhal  pneumonia,  and  hepatic  abscess. 
A  termination  in  a  chronic  cavity  now  and  then  bappenjs ;  perforation  of  the 
pleural  cavity,  with  subsequent  pyo-pneumothorax,  discharge  externally 
through  an  intercostal  apace,  or  even  extension  into  the  abdominal  cavity,  are 
among  the  actual  eventB  of  such  abscesses. 

Duration. — The  duration  of  an  ordinur\*  ca^  is  subject  to  wide  variations 
between  one  and  six  nionths,  A  few  ca^es  are  recorded  of  several  years'  dura- 
tion. Previous  constitutional  condition  has  much  to  do  with  this  element. 
The  degree  oi*  infectiousness  in  the  pysemic  class  is  important  as  to  time.  The 
abscc^sses  become  a  subordinate  condition  in  the  fate  of  the  case.  In  tliis  con- 
nection we  may  also  refer  to  Leyden'e  third  variety,  a  so-called  chronic  ab- 
scess. 

Patholooy. — A  close  parallelisni,  etiologically  and  otherwise,  is  observa- 
ble up  to  certain  points  between  gangrene  and  abscess  of  the  lung.  Both  are 
products  of,  or  associated  with,  pneumonia.  That  which  finally  determines 
whelher  the  result  shall  be  gangrene  or  abscess  is  unknown  to  us.  In  the 
article  on  Gangrene  of  the  Lung  some  investigations  are  referred  to 
which  point  to  a  probable  solution  in  the  existence  of  speciiic  forms  having 
special  pathogenetic  force.  The  tendency  of  experimental  and  clinical  inves- 
tigations is  to  ctinnect  the  suppurative  process  closely  with  the  product  of  spe- 
cific germs.  Og^ton  in  05  vi\.<m  of  acute  abscess  found  micrococci  present  in 
all  of  them.  Obstruction  of  blood -ves^sels  in  the  centre  of  the  pneumonic  area 
or  on  the  margin  of  the  abscess  walls  is  an  important  anatomical  element  in 
the  production  of  alisceas,  and  it  is  claimed  that  it  is  often  due  to  colonies  of 
micrococci  within  their  calibre;  so  that  it  is  probable  that  there  are  both 
mechanical  and  biological  or  chemical  influences  at  work.  If  the  view  of  the 
zymotic  and  infectious  character  of  pneumonia  be  tenable,  the  contingency 
of  an  abscess  developing  in  its  course  w^ould  seem  not  very  remote.  Yet  the 
proportion  of  cases  of  abscess  from  pneumonia  is  not  more  than  2  per  cent. 
Leyden's  high  authority  supports  the  idea  of  the  essential  and  specific  differ- 
encea  in  the  chemical  and  morphok*gical  peculiarities  of  gangrene  and  abfice» 
of  the  lung,  but  the  subject  is  as  yet  on  a  hypothetical  basis, 

MoEBiD  Anatomy.— The  fresh  cavity,  generally  in  the  up{>er  lobe,  has 
rough,  ragged,  and  irregular  walls,  and  may  have  bridles  of  the  more  resi^- 
ant  structures,  as  bronchi  and  vessels,  crossing  it.  8uch  a  cavity  ia  quite 
likely  to  contain  portions  of  undissolved  parenchyma  or  more  or  less  mal- 
odorous pus.  The  older  cavitv  becomes  smoother  wtilled,  and  of  more  regular 
limits  and  cleaner  contents.  A  gradation  from  granular  hepatization  through 
congested  to  crepitiuit  tissue  is  almost  uniform  in  the  varieties  of  ab6C€s»4f, 
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whether  simple  or  pytenue.  In  addition,  some  (>eculiantie-s  are  obsen^able  in 
the  latter.  Thes<^  are  usually  several,  varyin^^  in  ."^i'^e  irom  u  peu  or  less  to  a 
walnut,  gome  round  and  othen?  wedge-shaped ;  others  lying  i^uperiieially  and 
forming  slight  elevations  on  the  pleural  surface.  In  proporti<jn  to  the  euru- 
live  progress  the  cAvity  will  contrnet  and  disappear,  occasionally  leaving 
behind  a  cicatricial  mark.  A  lining  pus-secreting  rnembrane  will  sometimes 
form,  resulting  in  such  a  limitation  of  morbid  action  and  such  a  dtsapfit-anxnce 
nf  reactionary  symptoms  as  to  make  the  disease  entirely  local,  but  quite  chronic. 

Diagnosis. — The  more  or  less  sudden  and  copious  expectoration  of  pys, 
without  a  specially  otiensive  odor,  in  the  course  of  a  case  having  up  to  that 
time  the  hii^tory  of  a  pneumonia,  would  be  considered  as  due  to  the  develop- 
ment of  an  abscess  in  the  lung.  Some  degree  of  fetor  in  breath  and  expecto- 
rtition  18  observed,  but  it  is  far  different  from  that  of  gangrene.  The  detec- 
tion of  the  debris  of  iung-structure  m  coarse  particles,  and  the  microscopic 
discovery  of  ela^stic  lung-tissue,  are  important  diagnostic  points  io  contradis- 
tinction from  the  so  hit  ion  of  tissue  that  gangrene  usually  effects  up»on  tlie 
[»arenchyma  of  the  lung.  xVceording  to  Ley  den's  ^  very  complete  investiga- 
tions, the  microscope  reveaL^  fatty  crystals,  mostly  in  roimdish  fragment's  *>1 
the  Bixe  of  the  epitlieliura  of  the  lung  and  of  a  brilliant  structure;  pigment- 
debris  of  a  yellowish-brown  or  brownish-red  color;  hiematoidin  and  bilirul>in, 
which  Traube  thought  were  due  to  hemorrlmgic  infarctifui,  Init  wliich  Lvcyden 
luw  observe*!  m  all  of  his  cases;  and,  lastly,  micrococci,  in  the  well-known 
f(»rm  of  the  round,  granular  micrococci  colonies,  which  differ  from  those  in 
gangrenous  fragments  in  that  they  show  very  little  movement  and  do  not 
give  the  iixiine  reaction. 

Difficulties  of  diagnosis  arise  in  the  case  of  an  empyema  discharging  thrijugh 
the  bronchi,  or  of  an  encysted  empyema  discharging  thr€>ugh  tlie  third  or 
fourth  intercrjetal  space  in  front;  also,  between  abscess  of  the  superior  por- 
tion of  the  liver  and  one  in  the  base  of  the  lung,  or  between  the  latter  and  a 
pyo-pDcumothorax,  Very  careful  study  of  the  history  in  each  ctise  is  of  the 
firMt  importance.  Where  this  m  not  attainable  tlie  difficulty  is  uft^n  much 
increased.  In  the  caae  of  the  empyema  the  discharge  m  more  profuse  at  each 
time,  the  whole  amount  in  a  given  period  is  much  greater,  and  tlie  time  of 
opening  is  mucli  delayed  beyond  that  of  the  pneumonic  abscess.  Trousseau 
giTBi  the  ca»e  of  a  child  who  brought  up  for  more  than  six  months  200 
of  pus  daily.  He  makes  children  an  exception  to  the  rule  as  to 
late  opening  of  the  pleural  abscesses.  In  the  encysted  enjpyema  dis- 
charging either  internally  or  externally  the  difficulties  are  greater.  A  por- 
lion  of  the  lung-ttssue  may  be  so  near  behind  the  deposit  of  matter  as  to 
make  the  physicjii  signs  confusing  if  the  pus  has  opened  externally.  Some 
of  these  and  of  the  interlobular  deposits  it  is  aImo.Ht  imjwssible  to  diagnose. 

In  hepatic  ab«ceds  opening  into  the  lung  and  bronchi  the  discharge  is  copi- 
ous, dirty  brown,  paroxysmal,  and  will  generally,  on  careful  ohsurvation,  show 
the  bile  color  or  its  chemical  reactions  or  some  microscopic  d(5bris  of  the  liver. 
In  Leyden's  third  class,  or  the  chronic  abscess  arising  in  the  course  of  chronic 
pneumonia,  the  history  is  so  much  like  that  of  some  forms  of  phthisis  as 
a<!ttrcely  to  serve  in  diagnosis.  He  thinks  there  arc  some  macroscopic  and 
microscopic  appearances  which  may  serve  for  diagnosis.  There  are  in  the 
expectoration  dark  and  compact  pieces  of  greenish-black  color,  not  unlike 
phjgs  of  pus,  and  larger,  hlack-pigmented  fragtuente  of  parenchyma,  from  a 
pin*s  head  to  a  hempseed  in  size.  Microscopically,  they  consist  of  a  close  juid 
stronglv-pigmented  parenchyma,  which  seldom  reveals  alveolar  .structure. 
Tli'.v  show  fatty  degenenition  and  chole^erin  plates.  This  class  of  cases  is 
moatly  without  fever.  The  application  of  the  bacilli 'tuberculosis  test  would 
lieem  to  ofler  some  a^isistance  in  diagnosis. 

*  *'  Ueber  Lungen-al^iscess/'   Vnthnnnn**  kltn.  Vortraytj  p.  994, 
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PROiiNOeiB. — A  grave  pmgnosih  niav  1)6  fonimiated  if  there  be  a  history 
of  feebltj  constitution,  ana  e^^pecially  if  it  be  further  impaired  by  habiti?  of 
intemperance,  if  the  patient  beloog  to  either  extreme  of  age,  ii  there  htbs 
been  a  recent  dcl>aueh,  or  if  there  be  wide  variation  from  the  t}7>ical  form 
of  pneumonia.  Variations  will  be  shown  in  such  a  complexus  of  s^iiiptome 
as  tolJowd  :  fever  of  low  grade,  subject  to  extremes  in  range ;  feeble  and  fre- 
quent pulse,  but  not  so  marked  as  in  gangrene  of  the  lung ;  dyspncea,  objec* 
live  and  subjective ;  tj^hoid  depression ;  tongue  dryiish ;  delirium ;  copious 
and  fetid  or  difficult  expectoration ;  physiail  signs  of  extc^nsive  lesion,  such 
as  a  large  cavity  with  a  large  outlying  pneumonic  area.  A  favorable  prog- 
nosis  w^ould  be  conditioned  on  the  appearance  of  a  fewer  number  of  these 
gymptonus  or  on  their  evolution  in  a  milder  form. 

The  capacity  of  the  patient  to  endure  a  Jong-continucd  suppurative  dis- 
charge is  principally  determined  by  his  natural  vigor  and  bis  ability  to  assim- 
ilate food,  other  elements,  sueh  as  extent  of  injury  to  the  lung,  being  the 
same.  A  well-defined  superficial  cavity  would  bo  more  favorable,  because 
within  surgiciil  relief. 

In  the  pya^mic  variety  the  force  of  the  mfect-ious  element  will  detenniiie 
hirgeiy  the  i-esult.  Chills  and  sweats  are  important  prognogtic  elements  in 
sucn  a  case. 

In  the  secondary  abseejsses  of  either  the  empyemalous  or  hepatic  variety 
prognosis  \b  grave — more  so  in  the  latter  than  in  tlic  former,  because  surgical 
j>roeedure  would  be  more  promising  in  the  former,  and  because  of  the  impli- 
cation of  an  organ  so  liable  to  destructive  inflammation  a^i  the  liver.  A  long 
and  tedioos  course  of  suppuration  is  posi^ible  in  cither.  The  dangers  in  an 
established  abscess  arise  from  linhiliticvS  to  septic  infection  and  exhaustion 
consequetit  on  want  of  reparative  power  and  persistent  suppuration. 

Treatment. — The  treatment  of  abscess  differs  Uttle  if  at  all  from  tlmt  of 
gangrene  of  the  lung.  The  tendencies  of  the  two  dise^ises  toward  exhaustion 
and  infection  are  similar,  but  arc  less  pronounced  in  the  former.  The  same 
remedies  are  nece^sarj'  in  both,  such  as  stimuhtnts,  tonics,  antiseptics,  ano- 
dynes, and  expectorants  internally,  inhalations  and  drainage  externally; 
brandy  and  malt  liquors  as  stimulants  ;  nourishing  and  concentrated  food  at 
frequent  intervals  j  quinine  as  tonic  and  untiseritic ;  carbolic  acid  and  tur- 
pentine as  most  valuable  antiseptics  (the  latter  Dcing  al.«o  an  excellent  stim- 
ulant) ;  eucalyptus  in  cases  of  profuse  ns  well  as  fetid  di.'scharge ;  carbonate 
of  ammoniii,  senega,  as  ex jx-cto rants  ;  morphine  and  codeine  or  anodynes  to 
control  cough  ;  carbolic  acid  for  inhnlation  ;  and  in  cases  of  definitely  local* 
ized  cavities  a  free  opening  to  be  made  with  antiseptic  injections. 

Successful  cases  of  surgical  interference  are  reported,  and  such  treatment 
18  now  recognized  as  proper  when  the  system  is  giving  way  under  septic 
poison,  evinced  in  chills,  sweats,  and  great  prostration,  where  the  purulent 
discharge  is  fitiul  and  imperfect,  and  where  the  physical  signs  are  clear 
enough  to  show  the  locality  of  the  abscess. 


GANGRENE  OF  THE  LUNG. 

By  WILLIAM  CARSON,   x>L  D. 


Definition.^ — Putrid  necnisis  of  the  lung-tissue. 

Synonyms — Lungenbmnd,  Gaugrene  du  poumon,  Gangnena  pulmonuni. 

HiSfTORY. — By  common  consent,  Laennec  has  the  credit  of  first  identifying, 
naming,  and  cUissifying  gangrene  of  the  lung  as  a  distinct  disease :  yet  trieu- 
Uiud'  in  1707  describes  imperfectly  a  ciwje  of  gangrene  of  the  lung  in  a  child: 
**thG  right  lung,  within  and  without,  appeared  entirely  putrid."  Bayle^  is 
comiidered,  in  his  section  on  his  fourth  variety  of  phthijsis  (phthisis  ulc^reuse), 
to  have  described  a  rather  chronic  ft^rm  of  gangrene  of  the  lung.  Morgagni, 
Boerhaave,  Stoll,  J.  Frank,  and  Cullen  considered  gangrene  as  one  of  the 
terminatioas  of  peripneumonia.*  Laennec's  development  of  the  subject  ha.« 
only  in  a  few  directions  been  enlare:ed.  His  clarification  ib  universal ly 
adopted.  Hib*  description  k  adopted  generally  as  the  nioftt  complete.  There 
have  been,  however^  controversies  on  different  points,  flui-h  as  the  relation  of 
pneumonia  and  of  the  obstruction  of  the  vessels  t*>  gangrene  of  the  lung. 

In  the  pathology  and  etiology  of  gangrene  Virehow'a  investigations  on  em- 
bolism and  thrombosis  opened  up  inifM>rtant  relations ;  in  diagnosis,  Traube 
and  Levden  and  Jaffee;  m  medical  treatment,  also  Tniube;  and  in  8urgii?al 
treatment,  Haley  and  Lawson  (1879),*  H.  C.  Smith  (1880),  E.  Bull  (1881). 
Fe-ugar  and  Hollister  (1881),  Mosler  and  Voght  (1882).  The  antecedent 
development  of  pulmonary  surgery^  through  important  work  done  by  Mosler, 
Pepper,  and  others,  had  prepared  the  way  for  special  applications  of  it  to  gan- 
grene and  abscess  of  the  lung.  Hpcncer  Wells  claims  to  have  suggested  sim- 
ilar proceedings  nearly  forty  ye^irs  ago. 

Etiology. — Predisposing  Causeis. — Constitutional  weakne^  is  a  common 
predisposing  influence:  it  nuiy  be  a  primary  condition,  but  is  more  often  sec- 
ondary or  dependent  on  some  recently-acting  debilitating  cause,  as  typhoid 
fever,  chronic  lung  disease,  diabetes?,  etc.  Chrome  alcoholism  is  a  cause 
which,  besides  its  effect  on  the  system  at  large,  may  add  a  special  one  on  the 
lun^  in  producing  hypenemia  or  drunkard*s  pneumonia. 

Of  46  cases  we  have  collected  mostly  from  the  Vienna  Hospital  report, 
the  youngest  was  nineteen  years  old  and  the  oldest  was  forty-seven  years, 
Lebert  *  has  collected  altogether  &}  cases,  32  of  his  own  and  28  of  others : 
19  occurred  between  twx^nty  and  thirty  years,  and  1  between  thirty  and  forty, 
Huntington  *  gives  32  cases  from  the  Massachusetts  General  Hospital  Record 
between  1857  and  187o :  d  were  between  twenty  and  thirty  yeans,  and  12 
between  thirty  and  forty ;  the  youngest  was  ten  years  old  and  the  oldest 
wxty-four.      ft  is  noticeable  that  these  figures  coincide  largely  with  those 

'  Hidoria  Amiomitia  Medka,  1787,  Obe.  H29.  dt€<l  by  l/ymm.  Atkins,  1872. 

*  BarU,  G.  L-,  RechfrrMe*  u«r  ta  Phlhimjt  fttiltnoHmir,  IHOW-IO,  p,  30. 
'  I.  Sinioft,  Nouv.  Dif^.  de  MM.  ei  fk  Chir,,  p.  403,  etc. 

*  Itvmgen  Chirutgit^  Moeiler,  xx,  p.  07, 

'  Kiinik  dtr  BnuntkrafJcheUen,  ym.  i.  p.  827. 

*  BmUm  Mffi,  nrul  Surg.  Jourmif,  vol,  xrv.  f>.  4>i<>. 
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tjihowiiig  thr  iiit'ideiice  uf  phthiiiiii^.     Louba  Atkins^  g^ves,  as  the  youngeet 
agt!s  amoMtr  ali  the  varieties,  one  of  three  monthe  and  another  of  two  months. 

Of  the  40  Vieima  Hospital  cases,  43  were  male  and  3  female.  Huntijig- 
ton'e  eases  were  nialeti  24*  females  8.  Of  Le berths  own  S2  ca-ses,  22  were 
males;  of  the  32  others  sniimjari7,c<l  by  him,  in  4  sex  was  not  mentioned, 
and  of  the  remainder  17  wt^re  irjiile.^  and  11  females.  These  figures  show 
the  large  predominance  of  nnile*^  in  the  liability  to  attack. 

Exciting  Causey. — They  may  be  classified  an  pulmonary  and  extra-pulmo- 
nary. The  infiuence  of  the  alcoholic  habit  has  been  referred  to  above  among 
prediBposing  causes :  debauches  are  a  frequent  antecedent,  especially  in  hos- 
pital cases,  by  means  of  resulting  pulmonary  hyperiemia  and  drunkard'* 
pneumonia.  Its  nssociation  with  croupous  pneumonia  may  be  assumed  a» 
settled  after  some  warm  disputes.  The  pneumonia  of  Bright^a  disease  and 
putrid  bronchitis  are  occasionally  causative;  bronchieetasies  result  in  it 
not  unfrequentJy.  Extension  of  diphtheritic  infianimation  from  the  tni- 
cheal  and  bronchial  mucous  membrane  is  another  form.  The  catarrhal 
|»neumonia  secondary  to  measles  may  produce  it  in  children. 

Embolism  is  the  most  frequent  caus<:'  in  the  class  of  extra-pulmonary 
causes.  It  may  be  mechanical  or  infecting.  A  bronchia!  artery  may  be 
plugged  so  as  to  produce  a  gan^^renoiis  slough  from  nK^chanical  cutting  olf  of 
nutrition.  Embolism  of  the  pulmonary  artery  branches  is  more  frequent,  and 
by  bringing  about  infarction  and  apoplexy  may  produce  gangrene.  Of  the 
infecting  variety  may  lie  mentioned  endjoli  from  the  jxripheral  veins,  as  m 
surgical  or  uterine  phleliitis,  or  from  cerelnal  sinuses  secondarily  involved 
from  otitis.  Other  causes  acting  from  without  on  the  hings  are  foreign 
bodies,  as  particles  of  food  passing  beyond  the  tnicbea  into  the  lungs,  as 
In  case  of  the  insane  or  dninkards,  and  blows  on  the  wjdls  of  the  chest. 
These  latter  are  capable  of  producing  not  only  the  ordinary  phenomena  of 
contusion-pneumonia'  but  gungrfne,  and  without  evidence  of  external  injury 
or  fracture  of  the  ribs. 

Symptomatology. — Gangrene  of  the  lung  is  the  termmation  of  a  process 
the  beginning  and  progress  of  which  are  not  declared  or  cannot  be  followed 
through  characteristic  symptoms.  Even  its  final  occurrence  may  remain 
unknown  if  a  comnmnicjition  be  not  establislied  with  a  bronchus,  which 
event  is  followed  by  the  true  symptoms^  the  expectoratifm  and  its  odor. 
Whatever  symptoms  occur  previous  to  that  event  may  txTur  indef>endent 
of  it.  Adopting  Lebert's  dictum,"  gangrene  of  the  lung  is  n(»t  a  pathohig- 
ical  unit.  As  its  pathogenesis  varies,  so  docs  its  symptomatology.  A  feature 
common  to  its  several  varieties  is  marked  constitutional  depression  and  varia- 
tions from  the  typical  form  of  the  dist^ase  in  which  it  occurs.  H  pneumonin, 
croupous  or  catarrhal,  be  the  precedent  or  associated  diseust\  it  will  be  marked 
by  soft  and  feeble  and  frei[nent  pulse,  restlessness,  dulncss  or  distress  of  coun- 
tenance, more  or  less  cyanosis,  cool  and  relaxed  skin,  jwjssibly  delirium,  dry 
tongue,  unusual  dyspno?a  and  pleuritic  pain,  copious  prune-juice  cxjiectora- 
tion,  irregular  or  non-typical  temperatures.  Along  with  these  functional 
variations  occur  some  in  physical  signs,  as  a  lesser  amount  of  dulness  or  of 
bronchial  breathing,  indicative  of  less  structural  density  and  corresponding 
exudation.  A  case  with  such  an  evolution  may  afford  n  presumpti<m  of  an 
outcome  in  gangrene,  but  ap|H!arance  of  tlie  characteristic  expectoration  and 
fetor  is  necessary  to  exclude  it  from  irregular  forms  of  pneumonia,  which 
have  no  such  termination.  The  same  general  remark  applies  to  the  \:nsm  of 
gangrene  in  broufhiectiisic  cavities.  Perhaps  some  aggravation  of  the  gen- 
eral condition  may  excite  apprehension^  but  the  characteristic  phenomena  of 
expectoration,  odor,  etc.  must  decide.     If  the  cause  be  of  embolic  origin,  we 

■  Gangnrtm  Pfdmonnm  bei  Kindem^  1872. 

-•  M.  Littei.,  p.  26,  vol  v.,  Zai»ehrift /tb-  Hiniwh^  Mediein,  ■  Op,  ci/.,  p.  80.1 
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luay  expect  i^me  suddenne^^  and  perhaps  shock  in  the  he^ Inning,  and  later 
the  eviJeiices  of  a  more  limited  infliimmation  of  the  luDg-tii<sye,  such  as  eir- 
rumjucribed  diilneaa  and  modified  re>*piratory  sound,  wliich  finally  end  in  tbo.sc 
indiciitiug  do.>i*t ruction  of  lung-tifii?ue. 

The  miu4Y>jico})ic  chanieters  of  the  expectoration  are  those  of  a  putrid  or 
fetid  liquid  of  varj^ing  shades  of  color,  ashy  gniy,  dirty  gn^eu,  or  greenish- 
yellow,  prune-juiee,  or  more  or  le^vs  hemorrhagic.  The  odr>r,  which  is  at  Hr^t 
90  fetid  and  penetrating,  often  disappears  after  tlie  expectoratioti  hfls  i>een 
standing  a  while.  It  is  separable,  as  first  described'  by  Tratdie,^  into  three 
principal  layers.  The  uppermost,  L^jvered  with  a  layer  of  tbaru,  consists  of, 
firet,  dirty  green,  crumbling,  confluent  lumps;  second,  of  larger,  homogene- 
oos.  green  muco-purulent  masses;  and,  third,  of  whitish -gray,  trarmpareut, 
mucous  masses.  The  second  layer  is  formed  of  a  colorlcivs  Huid,  At  the 
bottom  is  a  fine  yellowish- white  sediment.  Microscopically  are  found  fat- 
acid  crystals,  many  large  fat-drops,  and  finely  granular  diSbris,  masses  of  free, 
black  pigment,  ft  is  said  elastic  tissue  is  nowhere  to  be  found,  but  to  this 
sUitement  there  are  no  doubt  exceptions.  Other  bodies  have  been  found  by 
Lcyden  and  Jaffee,^  wliich  they  named  Leptothrix  pulmonalia.  Kannenbcrg,* 
besides  the  above  forms,  found  constantly  infusoria  of  the  family  of  mi^nads 
in  the  sputa  of  11  out  of  14  e4i^iea  of  pulmonary  gangrene.  He  conaidej"s  them 
peculiar  to  the  proce??sej<  of  decompo:sition  in  the  lungs. 

pRCMiNosis  in  general  is  unfavorable-  Individually,  the  gravity  of  the 
case  is  determined  by  the  evidence  bearing  on  previous  habits  and  constitu- 
tion ;  by  the  violence  of  the  onset,  as  shown  in  prostration,  severe  pain  in  the 
che:jt,  dyspnoea,  |«?rsistent  and  violent  cough,  delirium,  feeblene^  and  sof\nei>» 
of  the  pulse ;  bv  the  variations  from  the  typical  standartU  of  croupous,  or  espe- 
cially catarrhal,  pneumonia,  such  as  greater  amount  of  septic  or  infectious  or 
typhoidal  element,  non-typieal  and  low  temperatures  in  the  early  stages  and 
also  in  the  stage  of  disintegration ;  by  the  amount  of  the  latter  as  sho^vn  in 
the  physic-al  signs  of  extensive  lesion  and  in  the  amount  of  gangrenous  sputum  ; 
and  by  the  irritant  effect  of  this  in  producing  bronchial  catarrh,  and  conse- 
finent  catarrhal  secretion,  which  may  of  itself  become  an  element  of  danger 
in  a  system  already  raucli  prostnited.  Favorable  prognosis  is  allowable  when 
these  conditions  are  being  gradually  reversed. 

Pathology, — The  pathology  of  gangrene  of  the  lung  is  scarcely  more 
settled  than  it  was  forty  years  ago,  when  8tf>kes*  publiahed  his  eightA-cii  prop- 
ositions, embodying  his  experience.  Obstruction  of  vessels  and  inflanmrntory 
exu«lations  are  present  aa  important  pathological!  conditions,  but  of  themselves 
are  not  pathogenetic  of  gangrene.  Other,  as  yet  unknown,  elements  of  putre- 
faeti%^e  agency  are  present.  Ley  den  and  Jalfee's  observations  and  those  of 
Kan nen berg  have  bjen  mentioned'  its  eilbrts  to  throw  light  upon  the  jiatho- 
genesis  of  gangrene  of  lung,  but  how  far  the  h^>dies  described  by  tlieni  pre- 
cede, coincide,  or  follow  the  familiar  clinical  phenomena  arc  undeteraiined 
questions.  Filchne,*  in  his  experiments  to  determine  the  reason  of  the  almost 
universal  abs<.*nee  of  clastic  fibres  in  the  expectoration  of  patients  with  gan- 
f^^ne  of  lung,  comes  U}  the  conclusion  that  tiu^re  is  a  ferment  which,  acting 
under  alkaline  c*mditions,  destroys  the  fibrej?.  Tlie  agents  of  this  ferment  he 
doe0  not  try  Uy  determine.  Stokers  anticipates  the  tendency  of  modern  exper- 
imental pathology  by  announcing  as  an  alternative  proposition  that  *'a  pro- 
oen  of  putrefactive  secretion  precedes  in  many  lases  the  death  of  lung."  The 
ooofftitutional  debility  which  m  so  early  a  symptom  prepares  the  way  for  such 

'  OetammU  Beitratje  tur  Paihotogie  und  Physiohfpf,  Zweiter  Bund,  p.  452,  etc 
'  Dfuisthen  Arehwfiir  kUn,  Mtd.,  Band  ii,  pp,  4^8,  etc»,  "  Ueber  pntride  SpiUa." 

•  Trr-* '■'    ^'r^hn\  Band  Ixscv.;  Zeit^chriff  fur  kiiniscM  Med.,  Band  i.  p.  228. 

•  Lhr  hj  Joarn',1  }M.  Science,  Feb.  1,  1850.  *  Op.  elU 
■S^i                     1  III  der  Phy.H.  Me<l.  Snc/'  in  RrUtn^ett  &'hmidt"fi  Jahrhurhrr,  1R77,  No.  7. 
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an  iBvasioQ.  In  reference  to  the  relation  between  the  septic  material  and 
thrombosis  in  gangrene,  Kohler^  affirms  that  the  septic  material  produces  the 
fibrin- ferment,  and  thereby  capillary  thrombosiB.  Recklinghausen  thinks 
that  a  special  material  capable  of  exciting  coagulation  has  not  yet  been 
found  in  gangrenous  substances,  but  that  there  may  be  several  factors,  such 
as  anremia,  changes  in  the  vessel-wall,  imbibition  with  foreign  substances, 
etc  Other  experiments^  and  views  point  toward  the  conclusion  that  there 
are  substiinces  formed  in  various  diseased  conditioDH  which  have  the  power 
of  ferments  and  uf  producing  coagulation  of  blood  in  the  lesser  circulation. 

Morbid  Ak atomy. — The  circumscribed  variety,  a^  it  usually  appears,  is  a 
cavity  irregular  in  outline »  with  ragged  walls,  made  so  by  the  unemml  inva- 
sion of  the  lung'tissuc  by  the  gangrenous  process.  Sometimes  the  cavity 
itself  contains  loose  tragmcnts  of  Iu«g-t issue,  or  the  contents  may  be  of  a 
dirty,  greenish,  or  brownish  color,  with  some  of  the  odor  of  the  exjjectorat^d 
matters.  If  the  case  has  been  a  chronic  nne»  the  walls  are  smoother,  with 
a  more  or  less  foraied  lining  niembrane  and  the  contents  of  a  lees  chamcter- 
istic  color  or  odor.  The  canity  is  usually  in  the  right  lung,  and  in  the  middle 
or  lower  portion-  There  is  much  variety  of  g^tatement  on  this  point.  The 
tissue  immediately  adjacent  to  the  gangrenous  walls  shows  more  or  less  of  the 
products  of  catarrhal  pneumonia.  The  vei*5iels  terminating  in  the  walls  are 
oWtrnctcd  by  coagula.  If  the  gangrenous  part  come  to  the  pleural  surface, 
belonging  to  what  Fournet  calls  the  suj>erficial  variety^  it  may  produce  adhe- 
mous  there,  or  it  may  result  in  perforation,  with  the  result  that  we  have  the 
product*;  of  pleuritic  inflammation  united  with  the  contents  of  the  gangrenous 
cavity.  In  multiple  foci,  some  will  show  the  less  advanced  stages  of  disease, 
such  as  incomplete  sortcning  and  local  inflammatory  lesions.  In  the  diffused 
variety  the  lesions  are  sometimes  di^cribed  as  being  the  same  except  in  extent. 
The  demarcations,  however,  from  surrounding  tissue  are  not  as  well  market! ; 
tlie  tissue  is  soft,  breaking  easily  under  pressure,  sonn^tiraes  oedemutous,  dark 
or  dirty  black  on  surface  or  on  section  of  lung  ;  at  other  times  the  surface  is 
mottled  with  lighter-colored  patches.  A  secondary  result  is  the  production 
of  bronchitis  by  the  contact  ot  the  irritant  expectoration  from  tlie  gangrenous 
cavity. 

Diagnosis, — Abscess  of  the  lung  is  the  disease  most  likely  t^j  be  confounded 
with  gangrene  of  the  lung.  In  the  former  you  do  not  have  the  same  amount 
of  profound  constitutional  depression;  the  symptoms  have  a  more  frank 
expression,  as  it  were,  because  of  better  precedent  conditions  usually ;  the 
first  eruption  of  matter  from  the  abecess  is  more  copious  and  sudden  than  the 
usual  maimer  of  expectoration  of  gangrenous  sputum ;  the  appeantni  e  of  the 
contents  of  the  abscess  is  that  more  nearly  of  heiilthy  pus,  though  the  latter 
has  at  times  a  dark  dirty  browTi  or  hemorrhagic  look ;  the  Si^panition  intu 
layers  is  not  apt  to  occur;  the  odor  is  usually  not  so  fetid;  microscupirallvt 
elastic  fibres  are  much  more  abundant  in  abscess  than  in  gangrt-ne  of  the 
lung.  The  cavernous  physical  signs  are  not  reliable  in  either  disease.  There 
are  cases  m  which  it  is  impossible,  and  in  which  it  is  of  no  practical  import- 
ADce,  to  make  a  diagnosis  oetween  gangrenous  abscess  and  pnhnonarv  gan- 
grene. Gangrene  supervening  in  plithisical  cavities  is  distinguished  by  the 
history  of  a  chronic  pulmonary  disea^  in  which  a  cavity  has  been  previously 
marked.  It  is  phthisis  advanced  to  the  destruction  of  tissue  pins  the  nnknown 
gangrenous  clement  which  has  found  a  lodgment  in  a  favorable  place.  Stag- 
nation of  cavity  contents,  depresssion  of  system,  etc.  are  favorbig  conditions. 
The  same  remarks  apply  to  bronchiectasic  cavities  and  putrid  bronchitis, 
physical  signs  in  the  latter  being  additional  points  of  diflerence. 

*  Retkiintfhaunten**  Jlantlhfirh  dfr  Pnthoiogie^  p.  136. 

'  WiioJfi ridge,  r>u  B^^is-Revmond,  Arckiv  CtntralhUiU  fur  mfd.  Wiuennthafiffi^  No,  41, 
vtil.  xi.  1874,  p,  734. 
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Oar  experience  proves  that  the  essential  symptomatology  of  gangrene  of 
lung^  except  the  d6Dris  of  lung-structure  in  the  sputum,  can  occur  where  there 
was  no  gangrenous  destruction,  either  circumscribed  or  dilfose,  no  bronehiec- 
tasic  cavities  or  bronchial  dilatations,  and  no  phthisical  cavity.  In  the  case 
alluded  to  the  gangrenous  odor  and  general  characters  of  the  sputum  and  the 
separation  into  layers  and  the  consolidation  of  tissue  were  present,  but  the 
post-mortem  afforded  no  explanation  of  the  fetid  expectoration.  It  was  a 
case  of  debauch  and  alcoholic  excesses  and  exposure. 

Course,  Duration,  a^^d  Termination. — The  course  of  this  disease  is 
essentially  an  acute  one.  Wlmtever  the  earljr  condition  be,  the  gangrenous 
element  hastens  its  progress,  ai§  in  cases  begmning  with  the  phenomena  of 
acute  pleuro-pneumonia.  A  pre-existing  phthisical  cavity  will  take  on  acute 
phases,  also  the  septic  element  will  be  reiiilbrced,  and,  m  indicated  in  the 
enimieration  of  symptoms,  cliuical  irregularities  will  Ije  introduced.  The 
e4irly  prostration  is  increased,  and  the  patient  dies  from  exhaustion  atler  a 
period  varying  from  three  days  to  six  weeks  from  the  time  the  gaugrene 
Decame  manifest.  Various  com  pi  i  cations »  such  as  pleuritis  and  perforation 
of  pleura  and  pneumothorax,  hemorrhage,  or  extensive,  dillused  gangrene 
may  cut  short  the  patient's  life  within  the  average  period.  Occasional  ly  the 
gangrenous  cavity  becomes  chronic  aiid  the  patient  may  live  for  months  in 
imj>erfect  health.  The  termination  of  the  circumscribed  variety  is  usually 
death.     Diffuse  gangrene  is  invariably  fatal. 

Treatmj^nt  should  be  directed,  first,  to  the  kno^vii  precedent  states  of  con- 
stitutional weakness,  bad  habits,  etc.,  which  lay  a  foundation  for  unhealthy 
inflammatory  processes,  and  for  the  pathogenetic  elements  that  bring  about 
the  gangrenous  and  septic  and  exhausting  conditions ;  second,  to  the  special 
gymptoms,  such  as  severe  pain  in  the  side,  harassing  cough,  dyspnoea,  etc, 
Kemedies  of  the  first  class  are  quinia,  turpentine,  early  alcoiiolic  stimulation, 
carbonate  of  ammonium,  antiseptics,  as  cnrDolic  acid,  etc.  An  anticipation  from 
the  beginning  of  any  irregular  form  of  acute  pulmonary  disease  of  ite  termina- 
tion in  gangrene  is  impoeeible,  and  hence  early  treatment  is  neee^ssarily  gen- 
eral. It  would  be  properly  confined  to  the  use  of  quinia,  whi<!h  would  be 
useful,  either  before  or  afler  the  gangrenous  element  had  developed,  in  small 
doees  frequently  given,  unless  high  temperature  or  the  septic  process  indicate 
the  use  or  large  ones.  Turpentine  internally  is  desirable  in  proportion  to  the 
infectious  or  typhoidal  character  of  the  attack.  Its  use  by  inhalation  is  bene- 
ficial when  gangrenous  destruction  has  already  taken  place.  Brandy  or  whis- 
ty  in  moderate  and  frequent  quantities,  one-half  to  one  tablespoonfiil  every 
ree  hours,  and  carbonate  of  ammonium,  meet  the  rcquiremcDts  which  tlie 
tendencies  to  debility  indicate.  Milk,  milk-punch,  beef  and  chicken  extnicts 
should  be  given  in  the  intervals  between  the  administration  of  medicines. 
This  general  plan  is  applicable  throughout  the  pre-  and  post-gangrenous  stages. 
the  symptomatic  treatment  pain  and  a  general  respiratory  distress  oflen 
uind  attention.     Opium  is  then  useibl,  both  in  relieving  pain  and  moderat- 

_  dyapncea  and  cough.  As  these  sym|>toms  are  often  urgent  in  the  Inter 
fltajras  of  gangrene  of  the  lung,  the  treatment  of  the  dieeuse  harmonizes  both 
in  Its  constituttonal  and  symptomatic  aspects.  Prescriptions  can  also  be 
readily  prepared  which  contain  remcdit?s  that  have  a  decided  effect  in  correct- 
ing the  tetor  of  the  breath  and  expectoration,  and  thus  evincing  an  influence 
on  the  putrefactive  proc^ess  or  ferment,  which  has  become  the  prominent  fea- 
ture of  the  disease.  The  author  recomniends  that  carbolic  acid,  in  the  dose 
of  one  grain  every  four  hours,  be  given  for  thiit  purpose,  and  also  its  use  by 
inhalatioD.  Assistance  can  sometimes  be  given  by  petting  the  patient  in  such 
a  position  on  the  side  as  to  promote  the  emptying  of  the  cavity. 

Tapping  a  gangrenous  cavity  and  the  introduction  of  drainage-tubes  may 
besucoeasmlly  resorted  to.  The  cases  suitable  for  such  surgical  treatment  have 
YoL.  111^20 
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been  described  by  Fenger  and  Hollister^  as  thoee  where,  "the  presence  of  a 
gangrenous  or  ichorous  cavity  having  been  ascertained,  it  is  found  that  not- 
wit&tandin^  an  outlet  through  the  bronchi  for  a  portion  of  the  contents  of 
the  cavity,  it  steadily  fills  up  a^ain ;  the  partial  evacuation  does  not  relieve 
the  patient ;  the  infection  of  the  nealthy  portions  of  the  lung  from  the  decom- 
posed contents  of  the  cavity  has  commenced  or  is  evidently  about  to  take 
place ;  the  breath  and  expectoration  continue  fetid ;  absence  of  appetite ; 
increasing  weakness,  with  or  without  fever,  etc."  For  the  steps  of  the  opera- 
tive procedure  reference  may  be  made  to  the  complete  directions  given  by  the 
same  authors  or  to  works  on  surgery.  The  double  opening  advised  by  the 
above  authors  would  be  the  most  efficient  plan. 

1  Amer.  Joum.  Med.  Sd,,  Oct,  1881,  p.  385. 
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Synonitms. — English  and  Americun  :  Acute  sthenic  exudative  pneumonia; 
Primary  lobar  pneumonia;  Vera  peripueunionia ;  and  Piieuaionitis,  Fr, 
Fluxion  du  poitine  rind  Fi^vre  pneumoniqye ;  €hr.  Pneumonia  lobarU  and 
Lobiire  Lungeneotziindung. 

Definition. — Croupous  pneumonia  i&  an  acute  general  disease  with  a 
characten^tic  local  pulmonary  leaioii.  Anatomically  considered,  it  is  an  acute 
inflammation  of  the  vesicular  structure  of  the  Jungs,  reauiting  in  infiltration 
of  the  alveoli,  with  inflammatory  products,  which  reruh^rs  them  iiDpervious  to 
air.     This  ct>ndition  is  known  as  hepatization. 

History, — Until  the  time  of  Laennec,  pneumonia  and  pleurisy  were 
described  as  one  disease.  Hippocrates  said  that  pleurisy  was  '*ii  disease 
quicklv  fatal,  and  characterized  by  sputa  of  various  colors/'  Although  these 
two  diseases  were  undifferentiated,  accurate  descriptions  of  the  lesions  and 
objective  signs  of  pneumonia  have  come  to  ns  from  the  earliest  medical 
writers.' 

Much  of  the  early  history  of  this  disease  is  interwoven  with  the  detailed 
accoUBte  of  a  great  variety  of  pulmonary  symptoms  which  occurred  in  the 
epidemics  and  plagues  which  prevailed  in  Eastern  Euroi>e  in  the  centuries 
fUst  preceding  the  Christian  era,  and  in  Wej^tern  and  Southern  Europe  dur- 
ing the  sixteenth  and  seventeenth  centuries.  The  bhick  death  hns  been 
regarded  by  some  as  an  epidemic  of  pneumonia.  While  it  is  probable  that 
in  most  of  these  epidemics  the  lung  was  early  involved,  and  that  its  implicn- 
tion  hastened  death,  yet  no  proof  exists  to  sustain  the  belief  tliat  they  wei'o 
other  than  epidemics  of  typhus  fever,  dysentery,  and  those  (as  yet  unknown) 
fevers  which  collectively  were  named  plagues.  That  many  of  these  plagues 
were  complicated  by  pneumonia  there  is  scarcely  room  for  doubt. 

French  investigators  were  the  first  to  separate  the  pneumonic  process  from 
all  other  morbid  processes  which  occur  m  the  thoracic  organs.  Valsalva, 
Morgagni,  and  Boerbaave  gave  accurate  descriptions  of  pneumonia,  but  thev 
did  not  8haq)ly  distinguish  it  from  pleurisy.  Bichut  and  Finel  separated  col- 
Lanec  of  the  lung  attending  pleuritic  effusion  from  inflammation  of  the  lung- 
BUDStanee/  Laennec  waa  the  first  to  draw  the  line  sharply  between  pneumo- 
aia  and  pleurisy,  and  to  him,  more  than  to  any  other  observer,  is  due  the 
cyredit  of  describing  pneumonia  as  a  distinct  disease.  With  his  labors  begins 
a  new  era  in  the  history  of  pulmonary  infliimmations, 

Grisolle's  work '  is  especially  vahmble  in  statistics  relating  to  the  climatic 
oUmeiit  in  the  development  of  pneumonia  and  its  comparative  frequency 
among  different  races.  The  elaborate  treatise  on  the  geographical  dLstrihu- 
tion  of  pneumonia  by  Ziemssen  has  furnished  data  for  a  more  accurate  know- 
ledge of  its  geographical  boundaries.     Following  in  the  footstejjs  of  Lacnnec, 

•  NoK.  phil.,  ii.,  Pinei. 


*  Thucydides,  The  PUigue  oi  AthenB^  B.  c.  430, 

*  TraiU  dc  la  Pneuinomc. 
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Chomel,  Stokes,  Addisun,  und  many  laborers  of  our  own  day  have  furnished 
the  material  from  which  the  eliaical  and  pathological  history  of  pneumonia 
is  now  heinjj;  constructed. 

Kecently,  Jiirjj^eiL^cii  httts  atrongly  advowited  the  infection  theory  of  pneu- 
monia, and  lia^  presented  strong  argntnents  in  fc?n{>j)Oi't  of  his  opinions.  Stur- 
ges  of  Lois  don  and  Cohiihehii'  advocate  the  use  uf  the  term  pneumonic  fever, 
and  the  former  gives  a  most  interesting  general  comparbon  between  it  and 
the  atfections  which  he  regards  analogous  to  it.  Careful  pathologica!  experi- 
ments have  recently  been  made  by  Heidenhaiu,  Sommerbrodt,  Schuppel,  and 
Klebs'^  witb  u  xlvw  to  etilablkh  the  germ-theory  of  pneumcmia. 

The  literati! rt^  of  the  past  ten  years  m  richer  in  the  development  of  facts 
and  experimental  investigations  than  all  the  centuries  tliat  have  preceded; 
and  tha^e  recent  experiments,  combined  with  modern  statistics  and  tne  results 
of  the  microsco]>e  Lii  }jathologiL'al  liiistology,  have  given  to  croupous  pneumo- 
nia a  separate  and  dL^linct  place  in  the  list  of  pulmonary  diseases. 

Morbid  A^^atomy. — Anatomically  as  well  as  clinically,  there  are  three 
recognized  stages  in  croupous  pneumonia :  1 ,  Stage  of  engorgement  or  con- 
gestion ;  2,  Stage  of  red  hepatization  ;  3,  Stage  of  gray  hepatization,  resolu- 
tion, or  purulent  infiltration  (stii>puration). 

It  has  been  claimed  that  the  stage  of  engorgement  is  preceded  by  a  dry 
stage,  or  **  stage  of  arterial  injection/'  in  which  the  lung-tissue  is  dr}^  and  of 
a  bright-rc^l  color.  It  is  evident  that  congestion  of  the  minute  branches  of 
the  pulmonar}'  artery  would  not  give  to  the  lung-tii^ye  a  bright-red  color,  and 
if  such  a  condition  exist^i  it  must  be  due  to  injection  of  the  hroiK'hial  vessels. 
It  is  by  no  ineaus  proven  that  such  injection  ever  precedes  pneumonic  engoi^e- 
Tuent.  In  the  stage  of  engorgement  tliat  portion  of  the  long  which  is  involved 
in  the  pneumonic  process  does  not  collapse  when  the  thoracic  CJivity  is  opened. 
The  aifected  portion  of  lung  is  distended  and  finner  than  normal  lung-tisHue, 
and  when  pressed  upon  crepitates  less,  often  remaining  indented  after  the 
pressure  is  removed.  The  lung  is  not  entirely  airless,  for  by  pressure  the  air 
ran  be  forced  Inim  one  portion  of  it  to  another.  Its  color  is  darker  than  nor- 
mal, usually  beinij;  uf  a  brownish-red  or  purple.  There  is  an  increase  not  only 
in  its  actual  weight,  hut  in  its  specific  gravity.  On  section  a  thin,  frothy,  bloo<I- 
«tained  serum  exudes,  and  sometimes  on  pre^^sure  flows  freely  from  the  cut  sur- 
face ;  occasionally  this  exudation  is  tenacious,  \Ylien  alcohol  is  added  to  this 
tiuid,  it  coa^mlates  into  a  grunular,  aniorj>hou.'<  maj^s. 

The  capillaries  around  the  air-cells  are  distended,  and  dark  blood  oozes 
from  their  divided  ends.  Ot^casionally,  upon  close  examination,  there  may  be 
seen  beneath  the  pleura  and  between  the  air-sacs  small  points  of  hlood-extrav- 
Hsation.  A  portion  of  lung  in  this  stage,  when  placed  in  water. does  not  float 
m  near  the  surface  as  healthy  lung-tissue. 

When  examined  with  the  microscope,  the  lumen  of  the  alveoli  are  eeen  to 
be  diminished  by  the  encroachment  of  the  varicosed  and  tortuous  capillary 
vessels.  As  a  mlc,  the  air-sacs  are  unitbnnly  dilated;  some,  however,  may 
be  collapsed — ^a  condition  probably  due  to  pressure  during  the  early  p»eriod 
of  the  pneumonic  process,  Tlie  epithelia  of  the  alveoli  are  swollen,  and  con- 
tain a  granular  protoplasai  with  free  nuclei.  The  air-vesieles  also  contain  exfo- 
liated epithelial  cells  and  white  mid  red  blood-corpuscles.  The  serum  whidi 
escapes  into  the  alveoli  from  the  distended  capillary  vessels  is  the  fluid  in 
which  these  cell-elements  lh»at.  Since  the  enlarged  epithelia  often  suffer  a 
division  of  their  protoplasm,  embryduic  mono-nucleatod  cells  are  intermin- 
gled with  the  other  elements.  It  in  still  a  disputed  question  whether  the 
bronchial  or  the  pulmonary  capillaries  are  the  chief  source  of  the  pneumonic 
exudation. 

Physiology  teaches  that  lung-tipsue  is  nourished  by  the  blood  in  the  ramifi- 

^  Legonv  de  Chit,  mkL  18TT,  p.  17.  '  Arth.fiir  npt^iment,  FathM.f  p.  420. 
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catioas  of  the  broncbiul  arteries,  and  that  the  puhuonary  capillaries  are  the 
pt&Bsive  media  tor  the  ioterchatige  of  gat^ej^.  Heoce  it  is  claimed  that  the 
broachial  capillarie:?  only  are  implicated  in  the  infliimmatory  process.  Vir- 
chow  has  shown  that  the  pneumonic  proeess  can  ho  completely  e^taWished  in 
places  where  pulmonic  capillane.s  cannot  be  traced  »n\  account  of  the  plugging 
of  a  large  branch  of  the  pulmonary  artery  ; '  yet  even  he  admits  that  second- 
arily the  pulmonary  vessels  have  nuieh  U)  do  in  the  inflammatory  process. 

Un  the  other  hand,  it  is  claimed  that  in  the  early  stages  of  the  pneumonic 
process  the  parts  that  are  supplied  by  the  bronchial  capillaries  arc  not  red- 
dened or  injected,  as  they  would  be  were  these  ve^els  primarily  eonwmed  in 
the  inHammatory  process,  Keasoning  from  the  almve,  it  would  seem  that  both 
aets  of  vessels  are  involved,  but  that  usaally  one  set  is  implicated  at  the  very 
oommencemetit  to  a  greater  extent  than  the  other. 

It  is  ofteJi  difficult,  and  sometimes  impossible,  to  differentiate  between  the 
anatomical  appearances  produced  bv  pnlraonary  congestion  and  oedema  and 
the  iirst  stage  of  pneumonia.  In  pulmonary  congestion  and  oedema  the  fluid 
in  the  alveoli  is  serum,  and  contains  none  of  the  pathological  eell-elemenla 
found  in  the  first  stage  of  pneumonia.  The  alveolar  capillaries  are  turgid, 
and  in  this  respect  resemble  the  capillaries  in  pneumonic  congestion,  hut  when 
a  stream  of  water  flows  over  a  jjortion  of  long  in  the  first  stage  of  pneumonia 
its  dark  color  remains,  while  in  hyperaamia  of  a  non*iiiflammatory  character 
tins  is  not  the  case. 

On  account  of  its  color  and  its  resemblance  to  liver-tlssne  the  name  red 
hepatization  has  been  given  to  the  second  stage  of  croupous  pneumonia.  The 
luog  in  this  stage  has  a  dark  liver  or  mahogany  color,  and  is  slightly  mot- 
tled, the  mottling  becoming  more  marked  the  farther  advanced  is  the  hepati- 
zation* The  color  is  of  a  brighter  red  when  the  lung  is  first  removed  from 
the  body  than  after  it  has  been  exposed  to  the  air. 

The  volume  of  the  lung  is  increjised — at  times  so  as  to  bear  the  impress  of 
the  ribs.  It  is  solid  and  firmer  than  normal;  pressure  does  not  inaent  but 
tears  it;  it  is  very  friable,  and  its  torn  surfiice  presents  a  granular  appear- 
ance. Its  specific  gravity  is  increased.  It  is  airless,  and  there  is  an  entire 
loss  of  crepitation. 

Upon  section  it  is  seen  that  the  granular  appearance  of  the  cut  surface 
is  due  to  the  pneumonic  exudation  which  hi  Is  the  ftlveoli.  This  granular 
appearance  is  not  so  well  shown  on  the  cut  as  on  the  torn  surface.  The 
jpTinules  can  be  readily  removed  from  the  air-cells  by  means  of  a  fine  needle. 
A  dirty,  red,  viscid  fluid  slowly  oozee  from  its  cut  isurlace,  which  is  more  appar- 
ent arfer  the  lung  has  been  exposed  to  the  air  for  twelve  or  twenty-fonr  hour,'' 
and  has  u ndergone  post- m  o rte m  c h  an  ges.  A  t  an y  ti  rae  th is  v  isei f  1 »  r u  sty*  1  ook  i n  g 
material  may  be  scraped  from  the  cut  surface,  or  it  exudes  when  a  portion  of 
the  lung  is  firmly  compressed.  A  portion  of  the  inflamed  lung  quickly  sinks 
in  water,  and  small  spots  of  bloorl-extrnvasations  may  lie  seen  scattered  !iere 
and  there  throughout  its  substance.  When  a  stream  of  water  is  poured  over 
the  cut  surface  of  the  implicated  lung  the  color  cbunges  from  a  maroon  to  a 
gray  or  yellow-gray,  the  usual  color  of  fibrillatal  fibrin. 

Not  infrequently  the  materia!  in  the  infundihula  and  air-cells  extends  into 
the  minute  bronchi^  but  these  tubes  are  rarely  completely  filled  with  the 
pneumonic  exudation.  When  examined  under  the  microscope  the  alveoli 
are  found  filled  with  a  mVi\\  matt^rial  composed  of  a  network  of  fibrillated 
fibrin^  in  whose  mealies  are  leucocHes,  red  blood-globules,  and  changed 
cpithelia.  These  latter  are  in  various  forms,  usually  round  or  ovaL  They 
may,  however,  become  cjuadranguhir,  triangular,  or  irregular.  They  are 
ftranular,  and  may  contain  a  single  nueletis,  a  nucleolus,  or  multiple  nuclei. 
Th^0e  cells  finally  become  granular,  and  fat-globules  accumulate  in  them. 
*  0«»,  Ahhang,,  p.  3G9,  Virchow. 
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They  also  become  discolored  from  imbibition  of  blood-coloring  matter, 
that  in  the  hitter  part  of  the  process  there  is  quite  an  accumolation  of 
nient-grajiules,  not  only  in  the  free  cells,  but  io  the  fixed  epithelia. 
larger  eelli?  dii^eharge  their  nuclei  into  the  accumulation  of  corpuscular  ele- 
ments, and  the  whole  contents  of  tin  alveolus  present  a  more  or  less  round 
shape.  The  alveolar  walh?  remain  unchanged,  or  are  slightly  thickened  by 
the  capillary  turgeseence.  All  of  these  diflerent  cell- eleiu cuts  have  been 
regarded  by  difterent  observers  as  characteristic  of  poeumonia.  The  red 
globules  give  the  color  to  the  consolidated  lung.  The  pue-cells  are  always 
numerous. 

The  transition  from  red  to  gray  hepatization  is  never  well  defined.  The 
mottling  gradually  becomes  more  marked,  so  that  the  aifected  portion  of  lung 
assumes  a  marbled  or  granite  appearance.  As  the  deep-red  color  of  the 
second  stage  fades  the  density  of  the  pneumonic  consolidation  becomes  Icsa 
and  less,  until  it  is  a  mere  pulp,  breaking  down  under  slight  pressure.  The 
decoloration  is  due  to  the  pressure  on  the  blood-vessels,  to  decoloration  of  the 
blood-corpuscles  that  were  present  in  the  second  sta^,  and  to  fatty  degenera- 
tion of  the  other  cell-elements  which  occupied  the  air-sacs. 

The  weight  and  density  of  the  affected  lung-tissue  are  diminished,  and 
toward  the  end  of  this  stage  the  lung  crepitates.  On  section  a  nearly  uni- 
fonn  dirtv-gray,  bloodless  surface  is  exhibited,  from  which  flows  spontaneously 
or  ujjon  slight  preasure  a  dirty -white  or  reddish -gray  puruloid  fluid.  The  gran- 
ular red  hepatized  look  has  disap|>eared  or  is  very  indistinct.  The  amount  of 
tedema  in  the  affected  portion  of  the  lung  varies  in  different  cases.  When  it 
is  excessive  a  large  quantity  of  serum  exudes  from  the  cut  surface,  which  then 
exhibits  a  smooth,  non -granular,  glistening  appearance,  and  it  d€»es  not  so 
readily  break  down  when  pressed  upon  as  do  otner  forms  of  gray  hepatization. 
When  examined  under  tiie  microscope,  the  alTColi  are  seen  to  be  filled  with 
numerous  round  mono-nucleated  cells,  the  intercellular  fibrils  that  bound  the 
elements  together  having  disappeared  ;  in  other  words?  (the  fibri Hated  having 
become  granular  fibrin),  the  alveoli  are  filled  with  a  fluid  or  semi-fluid  ma«B 
in  which  numbers  of  discrete  oil-globules  and  protein  grajiules  are  freely 
mingled. 

The  granular  and  fatty  elements  are  due  to  the  rapid  degenerative  changea 
that  occur  in  the  cell-elements.  In  this  stage  leucocytes  still  emigrate  from 
the  blood-vessels.  The  masses  that  occupy  the  alveoli  are  noiv  slirunken,  and 
between  them  and  the  alveolar  wall  is  a  layer  of  fluid,  so  that  in  a  thin  sec- 
tion the  contents  of  the  air-sacs  are  readily  lifted  out  by  a  camel's-hair  brush. 
All  of  the  affected  portion  of  the  lung  is  rarely  in  the  same  stage  of  the 
inflainmator}'  process,  and  to  distinguish  red  from  gray  hepatization,  or  the 
latter  from  the  beginning  of  some  of  the  conditions  next  to  be  mentioned,  is 
often  im|x>ssihle. 

The  changes  which  take  place  Bubsequent  to  the  stage  of  gray  hepatization, 
and  the  modifications  due  to  age,  remain  to  be  considered. 

Croupous  pneumonia  may  terminate — 1,  in  resolution  [recovery];  2,  in 
suppuration,  purulent  infiltration  ;  3,  in  abscess;  4,  in  gangrene ;  5,  and  very 
rarely,  in  chronic  (fibroid)  pneumonia. 

1.  During  resolution  the  long  is  moist,  lighter  than  in  the  sta^  of  bcfiati- 
zation,  has  a  yeUow  or  yellowish-green  color,  and  still  shows  a  marked  loss  in 
elasticity.  On  section,  the  lung  appears  to  be  non-granular,  and  a  tenacious, 
puruloid  fluid  e^sicapes  when  the  section  is  pressed  up<in,  ^nie  a^dcma  may 
still  remain.  When  examined  under  the  microscope  the  alveolar  capillary 
vessels  are  seen  to  have  returned  to  their  normal  calirire;  the  alveolar  epithe- 
lium is  restored  ;  the  cells  in  the  air-sacs  are  degenerated,  broken  down,  and 
resolved  into  a  detritus.  The  degeneration  of  the^e  cells  is  both  fiitty  and 
mucoid,  and  the  coloring  matter  of  the  blood  gives  origin  to  the  granular  pig- 
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ment  which  iB  scatterecl  throughout  the  disentegratcd  and  liquefied  niass. 
Some  of  the  pigment  is  supposed  to  come  from  the  connective  tissue  between 
the  alveoli.  In  this  eondition  the  alveolar  contents  are  either  expelled  by 
expectoration  or  undergo  absorption,  the  lung  being  finally  restored  to  its* 
Dormal  eondition. 

2.  When  purulent  infiltration  or  suppuration  of  tlie  lung  occurs,  it^i  sur- 
becomes  yellow — more  so  than  in  any  of  the  preeetling  conditions ;  it  is 

"sott,  moist»  and  friable,  and  gives  somewhat  the  senBjition  of  an  s  bacess.  It  is 
well  described  as  miry.* 

On  section,  a  difHiient,  purulent  fluid  exude?  from  a  surface  whose  yeUow 
color  is  due  both  Ut  the  large  number  of  celk  which  are  uodergomg  fatty 
defeneration,  and  to  the  antemia  which  results  from  oTer-distension  of  the 
alveoli  with  these  cell-elements. 

When  examined  under  the  microscope,  the  cells  are  found  not  only  crowd- 
ing the  alveoli,  but  infiltrating  the  inter-alveolar  tissue\  This  corpuscular 
inhitration  of  the  alveolar  walls  may  so  interfere  with  their  nutrition  that 
Uiey  will  undergo  softening  and  degeneration.  Whether  these  colls  (in  all 
respects  resembling  pus-cells)  have  emigrated  from  the  blood-vessels  or  are 
the  result  of  epithelial  changes  is  still  unsettled.  Reason  and  analogy  seem  to 
point  to  a  dual  origin.  Now  and  then  these  cells  are  pigmented.  Occasion- 
ally the  alveolar  walls  become  thijined,  indistinct,  and  finally  rupture. 

There  has  been  much  discussion  over  the  term  suppuration  of  the  lung»  but 
the  appearances  rejwrted  by  those  who  uphold,  as  well  as  by  those  who  pro- 
test against,  the  term  are  identically  the  same,  all  agreeing  that  the  '*  lung  is 
filled  with  pus." 

3.  Absceas  of  the  lung,  as  a  termination  of  croupous  pneumonia,  is  exceed- 
ingly rare,  and  is  always  preceded  by  extensive  cellular  or  interstitial  cpdema ; 
Bmall  abscess^  are  formed  by  the  rupture  of  several  of  the  alveolar  septa.  It 
nmy  foUow  purulent  infiltration.  These  abscesses  vary  in  size  from  that  of  a 
pea  to  one  which  may  occupy  the  greater  part  of  a  lobe.  They  may  have  a 
thick,  well-defined,  irregular  wall,  tlieir  interior  being  crossed  by  shaggy  shreds 
of  broken-down  lung-tissue,  or  they  may  form  irregular  excavations  in  softened 
lung-tissue.  They  may  be  single  or  multiple.  Several  abscesses  are  often 
found  in  the  same  lobe.  They  increase  in  size  by  peripheral  growth  or  by 
fusion  of  several  small  ahsoeaeea. 

Abscesses  are  more  common  in  the  upper  than  in  the  lower  lobes  j  their 
frequency  is  variously  estimated  as  1  in  30  or  60  cases.     These  pus-cavities, 
if  of  small  size,  may  ultimately  close  by  cicatrization,  in  winch  case  they 
may  open  into  a  bronchus  of  sufficient  size  to  allow  of  the  discharge  of  their 
contents.     Under  such  circumstances  the  contents  of  the  abscess  are  expec- 
torated; interstitial  inflammation  is  set  up  around  their  site,  which  after  a 
'^nic  encloses  them  in  a  fii-m  connective-tissue  wall ;  contraction  ensue^^,  and 
Jnallv  only  a  line  of  cicatricial  tissue  marks  their  former  situation.    Or  if  no 
such  bronchial  opening  occurs,  the  abscess  becomes  encapsulated  in  firm  cica- 
tricial tissue,  and  the  contents  undergo  cheesy  and  calcareous  transformation, 
f  Sometimes  these  abscesses  pertbrate  tlie  pleura  and  discharge  their  contents 
linto  the  pleural  cavity,  causing  pyo-|meuniothorax.     External  fistulous  open- 
'ingi  have  occurred,  but  they  are  a  rare  termination  of  pulmonary  abscess. 

4.  Gangrene  is  said  to  be  a  terminuti<m  of  croupous  pneumonia  in  about  2 
per  cent  of  cases,  but  this  estimate  is  based  on  too  few  statistics  to  be  wholly 
reliable.  It  is  met  with  in  bad  constitutions  where  there  is  very  great  vital 
depression,  in  chronic  alcohoLismus,  and  in  cases  of  intense  septic  poisoning. 
Interference  with  the  blood-supply,  causing  the  formation  of  pulmonary  or 
bronchial  thrombi,  leads  to  its  development.*     While  usually  limited  to  a 

»  Prmmonia,  Sturg€s,  1876,  pp.  110,  113. 
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smalJ  area  of  lung-tissue,  it  may  invade  large  tracts,  and  he  either  circum- 
scribed  or  diHlise. 

The  gangrenous  portion  of  tlie  lung  is  changed  to  a  dark,  dirty,  pulpy  inaffi, 
sometimes  wanting  the  fetor  of  gangrene.  When  the  maijjs  liaB  Ix'come  dif- 
tiuent,  a  sort  of  cavity  is  formed*  in  which  are  found  fetid  fluid  and  shreds  of 
gangrenous  lung-tissue.  Around  tlie  gangrenous  mass  there  is  a  zone  of  gray 
hepatizcdj  friable  tissue,  which  in  turn  is  bounded  by  a  zone  of  red  hepatized 
tissue.  When  tlie  above-named  aw>nes  are  not  present  in  dift'used  gangrene, 
the  cavities  are  large,  and  shred??  of  tissue  and  vascular  bands  traverse  the 
cavity,  which  swarms  with  bacteria.  Such  a  gangrenous  mass  may  lead  to 
sloughing  of  the  pleural.  It  has  been  denied  that  a  croupous  pneumonia  can 
terminate  in  giuagreue,  hut  modern  patliologish?  all  support  the  opposite  view. 
It  may  be  mentioned  that  gangrene  in  croupous  pneumonia  of  tlie  horse  is  of 
frequent  occurrence. 

5.  Chronic  (interstitial  fibroid)  pneumonia  may  result  wlien  the  process  of 
resolution  in  croupous?  pneumonia  is  delayed  and  the  inflammatory  process 
does  not  advance  beyond  the  stage  of  grav  hepatization.  In  such  cases  the 
walls  of  the  alveoli,  and  finally  the  inter-alveolar  tissue,  become  the  site  of 
new  connective-tissue  developments. 

The  peculiarly  hard  and  tvihrnatous  condition  that  sometimes  marks  gray 
hepatiz^ation  is,  by  some  ob^rvei's,  regarded  as  an  intermediate  stage  between 
croupous  and  interstitial  pneumonia.  An  abundant  cell-production  in  the 
second  or  third  stage  of  croupous  pneumonia  may  be  followed  by  shrivelling 
of  the  alveolar  contents,  and  subsequent  cheesy  cl:anges  may  bring  about  one 
form  of  phthisis.  Whether  this  can  ever  occur  independent  of  tubercle  is 
still  a  mooted  question.  This  is  chilled  (by  those  who  believe  in  such  an  origin 
of  phthisis)  cheesy  infiltration,  and  is  to  be  ditfcrcntiated  from  tubercular 
in  tilt  ration. 

In  childhood  crtvupons  pneumonia  is  not  of  so  frequent  occurrence  sa 
catarrhal.  In  it5  anatonncal  ehanges  it  does  not  differ  from  croupous  pneu- 
monia in  adults.  In  old  age  the  pneumonic  changes  usmdly  begin  in  the 
upper  lobes  of  the  lung,  and  extend  downward — the  reverse  of  what  occurs 
in  adult  life.  In  tlie  stage  of  engorgement  crepitation  is  usually  wholly 
absent,  and  when  the  stage  of  red  hepatization  is  reached  the  color  is  found 
much  darker  than  in  adults,  sometin^es  being  blue  or  black ;  the  lung  is 
much  more  strikingly  marbled,  and  on  section  the  granules,  in  those  cases 
where  they  are  present,  are  nnich  larger  than  in  adult  life.  Frequently  in 
senile  pneumonia  the  granular  look  is  absent.  Gangrcjie  is  a  far  more  fre* 
quent  termination  of  croupous  pneumonia  in  old  age  than  at  any  other  period. 
The  highly -rarefied  condition  of  the  lungs  at  this  period  seems  to  favor  the 
development  of  small  abscesses. 

Croupous  pneumonia  involves  either  the  whole  lobe  or  a  whole  lung.  Its 
most  frequent  seat  is  the  lower  lobe  of  the  right  lung.  Its  next  most  fre 
ouent  seat  is  the  lower  lobe  of  the  left  lung,  then  tlie  upper  lobe  of  the  right, 
ttie  middle  lobe  of  this  lung  being  least  frequently  involved.  Double  pnea- 
monia  has  been  variously  estimated  as  occurring  in  from  5  to  50  per  cent,  of 
cases,  but  in  all  probability  the  percentage  rarely,  even  in  epidemics,  exceeds 
12  or  15  (Huss,  Grisolle,  Bartb,  Ziemssen).  In  old  age  the  difference  in 
point  of  frequency  of  attack  between  the  two  sides  is  very  slight,  and  some 
aflirm  that  sthenic  Is  more  frequent  on  the  right  and  ty]>hoid  pneumonia 
on  the  left  side.  Double  pneumonia  is  more  frequent  in  tbe  senile  period 
than  during  adult  life. 

The  average  duration  of  the  difierent  stages  is  as  follows:  The  stage  of 
engorgement  lasts  lYoni  two  to  three  days;  the  stage  of  red  hepatization,  from 
three  to  five  days;  and  the  stage  of  gray  hepatization,  from  two  to  six  days. 
In  old  age  the  stages  rapidly  merge  into  each  other,  and  sup|ui ration  of  tne 
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lung  may  occur  withia  thirty-six:  or  forty-ei^ht  houi-s  from  the  onset  of  the 
pneuuionia,  while  it  is  not  at  ft! I  infrequent  tor  complete  red  hepatization  to 
occur  within  the  fii^t  six  or  eif^ht  hours. 

The  changes  in  the  pleura  over  a  pneumonic  lung  arc  quite  characteriBtic, 
An  uneven,  thin,  dowuy-lookiiin;  layer  of  plastic  lymph  is  spread  over  the 
pleural  surface,  which  presents  a  fine  arborescent  vascularity.  At  times  this 
[)la^tic  layer  may  partially  4'onceal  the  liver-brown  color  of  the  pneumonic 
lung.  As  the  stage  of  gray  hepatization  is  reached,  pleuritic  adhesions  are 
apt  to  be  formed,  which  nubsequently  undergo  absorption,  and  thus  the  pleu* 
ritic  changes  follow,  to  a  certain  extent,  those  which  are  taking  plac^  within 
the  king.  The  cell-element«i  in  this  fibrmous  meshwork  are  chiefly  pus- 
and  large  endothelial -eel  is.  The  pleura  itself  is  opaque,  congested,  and 
ecchymotic,  and  may  be  so  thickened  aa  to  give  rise  to  a  dull  note  on 
percussion  after  the  pneumonia  has  undergone  resolution.  If  there  are 
adiiesions  from  previous  pleurisies,  or  pleuritic  changes  that  have  occurred 
prior  to  the  lighting  up  of  a  pneumonia,  they  will  modify  its  course  and 
termination. 

The  right  he^irt  is  dilated,  and  on  inspection  immediately  oiler  death  it  m 
not  unusual  Ui  find  both  ventricles  filled  with  pale,  firm  clots  that  insinuate 
themselves  between  the  columnie  carnesB  and  sometimes  extend  into  the  ves- 
sels. The  pulmonary  vessels  running  to  the  atfected  portion  of  the  lung  may 
be  the  seat  of  thrombosis.  Pericarditis  is  so  frequently  found  at  the  post- 
mortem of  those  who  die  of  pneumonia  that  it^  ocrtirretice  must  he  regarded 
as  something  more  than  cither  accident  or  complication. 

The  bloocl  is  hyperinotic  in  croupous  pneumonia,  and,  while  the  amount  of 
fibrin  is  only  s< lightly  increii.sei.i  at  the  very  onset,  the  amount  obtainuble  goe^ 
on  increasing  until  the  eiglith  or  ninth  day ;  i.  e.  as  the  amount  of  fibrinous 
exudation  within  the  alveoli  augments,  so  does  the  same  factor  appear  in 

S eater  quantity  in  the  blood — a  circumstance  whose  opposite  condition  we 
ould  expect  to  observe.  In  infectious  diseases — e,  g.  variola — as  the  tem- 
perature rises  the  hyperinosis  increases.  In  pneumonia,  however,  the  pyrexia 
and  fibrin  incre4ise  in  the  blood  and  War  no  relationship  to  each  otlior.  The 
AOiouut  varies  greatly  in  every  C4ise ;  it  has  reached  10.-5  in  1000. 

Around  the  zone  of  pneumonic  inflammation  it  is  not  infrequent  to  discover 
pubnonary  oedema;  and  in  many  fatal  eai?es  extenisive  odema  seems  to  be  the 
direct  mode  of  death. 

Temporary  compensatory  emphysema  may  occur  in  the  neighborhood  of  the 
inflamed  lobe  or  lobes.  It  may  be  mentioned  that  when  emphysema  has  pre- 
viously existed  the  pulmonic  granules  observable  in  the  second  stuge  are  of 
unusually  large  size. 

The  bronchial  glands  are  enlarged  and  congested,  and  in  rare  instances 
they  may  suppumte.  The  lymphatics  of  the  lung  are  choked  with  fibrin  and 
vrith  rt*d  and  white  blood -corpuscles,  and  the  deeper  lymphatics  contain  prod- 
ntU  iilentical  with  those  in  the  pulmonary  alveoli.  In  both  lymphatic  ves- 
sels and  in  the  lymph -glands  (bronchial)  at  the  root  of  the  lung  there  are 
always  well-miirked  evidence-s  of  inflammation. 

The  liver  and  spleen  are  congested,  the  latter  organ  especially  presenting 
the  characteristics  which  are  found  in  it  in  causes  of  death  from  fevers. 

Finally,  gastro-intestinal  catarrh  is  occasionally  obser\Td,  and  in  rare  cases 
it  is  attended  by  ulceration  and  hemorrhage.  But  there  seems  no  good  reason 
for  believ^ing  that  there  is  any  connection  between  pneumonia  and  these  intes- 
tinal changes.  Indeed,  most  of  the  observations  bearing  on  this  point  were 
made  during  cholera  epidemit^.  Still,  analogous  influences  might  induce 
both  at  the  same  time. 

No  change  in  the  brain  accompanies  pneumonia,  except  congestion.  Pus 
and  inflammatory  productn  when  found  in  the  ojeshes  of  the  piu-muter  are  in 
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all  probability  due  to  coexisting  meningitis  or  cerebro-spinal  meningitis  of  an 
epidemic  chttracter. 

Etiology. — The  specific  cause  of  croupous  pneumonia  is  as  yet  undeter- 
mined, and  the  very  existence  of  such  a  cauKe  is  still  a  matter  of  conjecture. 

Among  the  predisposing  causes  age  ranks  first.  There  are  three  distinct 
periods  of  life  in  which  tne  liability  to  pneumonia  is  greatest — viz,  in  early 
childhood,  between  the  ages  of  twenty  and  forty,  and  after  sixty. 

N^ktwithstauding  the  fact  that  catarrhal  pneumonia  is  a  very  common  dis- 
ease in  childhood/  the  statement  that  croupous  pneumonia  is  rare  at  this 
period  cannot  be  received.'  Froux  a  number  of  statistical  tables  it  appears 
that  it  18  five  times  more  frequent  during  the  first  two  years  of  life  than  in 
the  succeediog  eighteen.^  It  m  met  with  most  fi'cquently  between  the  age^ 
of  twenty  and  forty,  and  after  a  lapse  of  twenty  years  the  predispoi^ition  to 
it  increase,  pneumonia  being  the  most  fatal  of  all  acute  diseases  after  the 
sixtieth  year.  Nine-tenths  of  the  deaths  from  acute  diseases  after  the  age 
of  sixty-five  are  from  pneumonia.  Each  year  after  sixty  the  liability  to  it 
is  greatly  increased. 

In  early  life,  in  what  may  be  denominated  the  first  period,  anterior  to  the 
second  year,  males  and  females  are  very  nearly  equally  afiected.  Between 
twenty  and  forty,  the  lime  when  the  condition  of  males  and  females  is  most 
diverse,  the  proportion  is  3  males  to  1  female,  or  at  least  2  to  1.  After  sixty, 
when  the  hygienic  condition  of  both  sexes  again  differs  very  slightly,  this 
proportion  is  less  striking,  and  the  disease  is  pretty  evenly  divided  between 
old  men  and  old  women  ;  still,  the  male  sex  always  ftimishcs  more  eases  than 
the  female.  When  women  work  as  men  do,  or  when  both  sexes  are  huddled 
together  (a^  in  prisons),  theu  the  difibrence  betwceji  them  h  lost. 

The  pnerpend  state  does  not  seem  to  increase  the  predisposition,  but  pneu* 
monia  is  more  apt  to  occur  at  the  time  of  the  catamenia. 

The  general  condition  of  the  individual  at  and  befi.>re  the  pneumonic  seiz- 
ure  seems  to  have  some  predisposing  infiyence,  although  opinion  is  divided  as 
to  whether  the  strong  atid  rooust  or  the  feeble  and  sickly  are  the  more  pre- 
disposed to  it.  Those  who  are  convalescing  from  acute  and  severe  illnei>se^, 
those  who  are  habitual  alcohol-drinkers,  and  those  who  are  under  the  influ- 
ence of  malarial  poison  are  far  more  liable  to  pneumonia  than  tlioi^e  w^ho  are 
free  from  snch  tauits.  Enervating  habits,  poverty,  antiliygienic  surrutjud- 
ings  and  dyscrasisB  (especially  cancerous),  and  chronic  nervous  diseases 
act  as  predisposing  causes.  Difficult  dentition  in  children  seems  to  act 
in  a  similar  manner.  Diphtberia,  erysipelas,  measles,  smalhpox,  and 
other  acute  infectious  diseases  must  be  ranked  as  causee  predisposing  to 
pneumonia. 

Chronic  and  acote  unemia,  pysemia,  septicaemia,  and  all  that  class  of  dis- 
eases which  depend  upon  the  retention  of  excreroentitious  substancee  in  the 
blood,  are  also  powerful  predisposing  causes.  It  is  also  of  frequent  occur- 
rence in  chronic  blood  diseases,  such  as  chronic  alcoholismus.  Suppumtion 
in  tlie  alHjominal  cavity*  which  opens  into  the  thorax,  may  lead  to  a  pneu- 
monia. Long-continued,  passive  pnlmonary  byperaemia  from  any  clause 
becomes  a  predispising  cause  to  pneumonia.  The  pneumonia  which  fre- 
quently occurs  during  acute  articular  rheumatism  has  been  regarded  by 
some  as  metastatic  from  the  joints ;  but  the  more  reasonable  explanation 
is  that  the  blood-changes  in  rheumatism  predispose  to  pneumonia. 

One  attack  predisposes  to  others ;  as  many  as  twenty -eight  attacks  have 
been  noted  in  the  same  individual,  the  time  iietween  the  attacks  and  the 

^  '^  Die  lobulare  pneumonie  ist  ImSanglingBaller  eiue  auaseroFdenich  hiiufifi^e  Erankfaeit" 
(Vocel,  Kirtfttrhankheiten^  p.  222). 
*  *"Lobarc  pneumonie  kommt  vM  peltener  vor"  ( Vog«l,  he  ct*.). 
'  Klinik  der  Kreialaufi  u.  AthtM*  org^^  Breslau,  18-i6» 
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Dumber  of  them   being  governed   by  do   rule   and  subject  to  the  widest 
variatioDg. 

When  pneumonia  follows  a  severe  blow  or  injury  to  the  chest  or  shock 
from  any  traumatic  cause,  the  injury  (or  the  shock)  nmst  be  regarded  as  a 
predisposing  c^use.  It  is  noteworthy  to  observe  how  often  in  the  aged  frac- 
ture of  the  hip-joint  is  followed  by  pneumonia.  ^Vithin  four  hours  after  this 
injury  croupous  pneumonia  has  been  established. 

The  influence  of  prolonged  exposure  to  intense  cold  and  sudden  chilling  of 
the  surface  of  the  body  as  a  predisposing  cause  of  pneumonia  is  still  undeter- 
mined.  Cold  does  not  markedly  Eiiiect  the  pnciimonia-rate,  except  in  the 
very  old.  Nearly  nine-tenths  of  the  cases  of  senile  pneumonia  occur  between 
November  and  May,  The  January  and  February  statistics  seldom  exhibit 
the  highest  pneumonia-rate,  as  they  would  were  there  any  direct  relationsliip 
between  pneumonia  and  cold.  In  elevated  regions  north-east  winds  favor  the 
development  of  pneumonia,  and  it  is  most  prevalent  in  any  locality  during 
those  periods  of  the  year  when  there  are  the  greateet  extremes  of  tempera- 
ture. A  continuously  low  or  a  continuously  high  temperature  has  mucli  less 
influence  in  its  production  than  great  vicissitudes  of  temperature.  In  New 
York  City  early  spring  and  winter  seem  to  be  the  periods  when  it  is  mo«t 
prevalent. 

A  ghinoe  at  its  etiology  shows  that  it  is  a  disease  to  which  all  things  pre- 
dispose that  depress  the  general  vitality:  this  is  evidenced  by  the  fact  that 
children  and  old  people  are  greatly  depressed  by  the  intent  cold  of  winter 
and  the  chilling  winds  of  March  and  April.  Almost  unknown  in  the  polar 
regions,  pneumonia  is  not  an  infrec|ueiit  diseai^e  along  the  Mediterranean 
coast;  and  one  peculiarity  is  to  be  noted  here,  tliat  in  cold  as  well  as  in 
warm  climates  moderate  elevation  above  the  sea-level  predispoees  to  it8 
occurrence. 

Kainy  seasona  or  moist  districts  do  not  influence  the  pneumrmia-rate  to  any 
appreciable  degree.  Both  the^e  conditions  have  a  direct  etiect  in  inereibiing 
the  prevalence  of  bronchial  catarrh,  but  they  do  not  increase  the  pneumonia- 
rate. 

The  well-established  facts  that  pneumonia  occurs  oftener  among  the  poor 
than  the  wealthy ;  in  the  sailor  when  on  shore  oftener  than  when  he  is  on 
8hipl>oard  ;  in  soldiers  oftener  than  among  civilians  at  the  same  military 
i>osl, — these  are  explained  on  the  ground  of  better  hygienic  surrouu dingy, 
nelter  mode  of  life,  nourishment,  etc.,  of  the  one  class  as  compared  with  the 
other.  And  in  studying  the  predisposing  causes  of  pneumonia  one  is  led 
more  and  more  to  observe  that  it  is  the  more  liable  to  occur  the  less 
resistance  individuals  are  able  to  oflTer  to  some  (lus  yet  unknown)  specific 
pneumonic  influence,  and  that  depre^iog  influences  of  whatever  kind  un- 
t|ue5«tionably  predispose  to  croupous  pneumonia. 

The  more  dense  the  population  in  a  district,  the  greater  the  pneumonia- 
rate.  Hirsch  says :  **  The  amount  of  the  mean  fluctuation  in  the  mortality 
from  pneumonia  is  in  inverse  ratio  to  the  density  of  the  population.'*  When 
a  city  haa  attained  a  certain  size,  wind,  weather^  aeaaons,  and  races  have  but 
a  slight  influence  in  varying  the  pneumonia-rate.  Thus,  in  New  York  City 
Irura  1840  to  1858  (eighteen  years)  the  mortality  from  pneumonia  was  5.85 
per  cent,  while  from  1859  to  1877,  inclusive,  it  was  6.2  per  cent. 

Before  considering  the  exciting  causes  of  croujwus  pneumonia,  or  their 
relation  to  its  predisposing  e4mses.  the  question  meets  us.  Is  croupous  pneu- 
monia an  acute  specific  constitutional  (infectious)  dist^ase  or  a  local  infiam- 
roation?* 

That  it  is  not  a  simple  local  inflammation  appears  from  the  following  facta: 
the  experiments  with  the  inhalation  of  hot  air,  nmist  warm  air,  icy -cold  air, 
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vapors  of  various  noxious  acids  and  gaat^s;'  the  triLcheul  injection  of  caustic 
ammonia*  and  mercury ;  ami  traunmtism,^hiive  all  resulted  negatively  aa 
exciting  causes.  And  these  experiments  have  all  the  more  weight  since  they 
have  been  conducted  not  only  at  diHerent  times,  and  in  countries  distant  from 
each  other,  but  also  because  they  have  been  repeated  by  various  pathologists, 
and  always  with  a  similar  result— viz,  the  developmeut  of  lobular  or  catar- 
rhal, and  not  of  croupous,  jmcumonia.  Section  of  tlie  vagi  certainly  pro- 
duces  hepatization  of  the  lungs,  hut  It  is  not  tlic  hepatization  of  croupous 
pneumonia.  Its  distinctive  microscopical  characteristics  are  id  ways  wanting 
in  the  part  of  the  lung  consolidated  by  such  experiments.  A  strong  argu- 
ment of  thov^e  who  adhere  to  the  local  theory  of  pneumonia  is,  that  cold 
occupies  a  prominent  place  in  its  production.  As  exposure  to  cold  and  to 
draughts  is  a  cotnmon  experience,  it  iB  easy  to  ascribe  the  origin  of  any  di&- 
ease  to  cold. 

"  Close  rooms  and  bad  air/'  says  Squire,  **roore  predispose  than  does  out- 
door exposure,  unless  that  be  prolonged  or  the  uulividual  resistance  weakened 
by  tatigue  or  intemperance,"  Both  wet  and  cold  invariably  heighten  the 
bronchitis-rate  and  exacerbate  catarrhal  proce*^*;es,  but  neither  of  these  can 
be  proven  to  influence  the  pneumonia-rate.  Statistics  show  that  croupoui? 
pneumonia  is  more  prevalent  in  our  8*>uthern  States  than  in  our  Northern 
Statues.  The  epidemicj^  in  the  West  Indies  are  as  well  known  as,  and  have 
been  more  devastating  than,  those  in  Iceland  and  in  the  Norse  countries. 
The  prevalence  of  pneumonia  in  this  continent  progressively  increaseB  from 
the  pole  to  the  equator. 

Hirscirs  statistics  and  statement,  that  "  the  amount  of  the  mean  fluctuation 
in  the  mortality  from  pneumonia  is  in  inverse  ratio  to  the  density  of  the 
population,"  is  a  strong  argument  in  favor  of  the  view  that  croupous  pneu- 
monia is  due  to  some  specific  pneumonic  infection,  lor  all  acut«  general  dis- 
eases increjise  where  tiiere  is  over-crowding. 

It  is  often  stated  that  pneumonia  is  a  far  more  frequent  disease  now  than 
it  was  twenty  years  ago.  That  I  might  arrive  at  something  definite  on  this 
point*  I  have  carefully  examined  the  death -reports  of  England  from  1840» 
also  those  of  New  York  City*  dividing  them  into  two  periods  of  eighteen 
Vtmrs  each  ;  and  I  find  that  the  average  mortality  from  pneumonia  in  Eng- 
land from  1H40  to  IH08  was  5.57  per  cent. ;  from  1^69  to  1877,  4J7  j>er  cent., 
an  actual  decre^tse  of  14.."^  per  cent.  In  New  York  C^ty  from  1840  to  1858 
the  average  ratio  of  mortality  from  pneumonia  to  all  other  diseases  was  6.85 
per  cent.,  and  from  1859  to  1877  it  was  6.20  per  cent.,  showing  an  increase  in 
New  York  of  15.2  per  cent.  Thus  it  is  shown  that  while  in  England  pneu- 
monia is  on  the  decrease,  in  New  York  City  it  is  on  the  increase. 

Those  who  advocate  cold  as  a  cause  of  pneumonia  ba*e  their  argument  on 
the  seasons  of  tlie  year  when  it  is  most  prevalent.  The  winter  and  spring  are 
pre-eminently  the  seasons  of  pneumonia,  but  cerehro-spinal  meningitis,  diph- 
theria, influenm,  measles,  and  other  diseased  of  siradar  general  character 
occur  with  greatest  frequency  in  the  winter  months,  yet  it  is  not  now  claimed 
that  cold  causes  them.  While  it  is  not  to  he  denied  that  cold  is  to  a  limited 
extent  an  exciting  cause  of  pneumonia,  the  belief  that  it  is  the  primary  or 
principal  cause  must  be  held  in  abeyance  if  not  altogether  rejected.  Again, 
the  symptomatology  of  pneumonia  seems  to  militate  against  lis  being  a  local 
disorder. 

There  is  no  relationship  between  the  amount  of  lung-tissue  involved  and  the 
intensity  of  the  symptoms;  high  fever,  delirium  or  convulsions,  and  rapid 
heart-failure  are  ollen  as  well  marked  when  a  post-mortem  reveals  only  one 
lobe  to  be  involved  as  when  a  double  pneumonia  exists.  **  Tlie  \ocb\  inflam- 
mation in  its  gradual  extension  and  composite  character  f>f!ers  no  sort  of  par- 

1  Sityl,  K.  K.  Akad.  mu  Wie%  857,  BeiU.  '  Geudriti,  Hist.  AnaL  da  InJIam, 
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allelism  to  the  fever  which  for  a  while  accorapanies  it/'  In  locni  phlegmaBiae 
there  is  a  direct  ratio  between  the  amount  of  surface  involved  and  the  attend- 
ant constitational  disturbances- 

Rarely  does  a  second  chill  occur  when  there  is  an  extfnsioti  of  the  pneunio* 
nic  process,  "Small  coiir^olidations  with  high  fever  and  &cvere  coiiBlitutionul 
symptoinf!,  and  extensive  infiltrations  with  a  comparativeJy  slight  fever  and 
general  diiiturbance,  are  the  rule  and  not  the  exception.'^* 

The  absence  of  regular  and  constant  priKiromata,  the  absence  of  a  known 
period  of  incubation,  of  a  typical  temperature-range,  and  of  characteristic 
sur^oe  phenomena,  and  the  met  that  it  is  not  contagious, — these  must  not  be 
overlooked  when  we  are  tempted  to  regard  croupous  pneumonia  as  an  acute 
infectious  disease. 

The  points  of  resemblance  between  croupous  pneuintniia  and  the  acute  gen- 
eral diseases  are  the  following:  It  has  an  initiatory  rliill,  an  orderly  pyrexia, 
and  a  somewhat  typical  course,  inasmuch  as  there  are  in  many  cases  a  day 
of  abrupt  crisis  and  a  definite  duration.  The  symptoms  follow  in  regular 
aeouence. 

There  i^  a  peculiar  countenance,  and  here  we  note  a  resemblance  to  typhus 
and  typhoid  ;  there  are  usually  herpetic  eruptions  ;  the  kidneys  are  not  infre- 
uently  the  seat  of  a  nephritis;  and  catarrhal  pyelitis  is  a  common  condition. 
Hie  cerebral  svmptonLs  greiitly  resemble  the  condition  that  accompaines  the 
^jcanthema.  The  peculiarity  of  its  commencement  in  the  very  younj^  and 
oM*  oonvukions  iu  the  former  and  coma  and  collapse  in  the  latter — i^erves 
to  point  to  an  alliance  with  those  diseases  where  a  epecitic  morhiiic  agent  acts 
primarily  and  principally  on  the  nervous  system.  EtiologicallVi  it  otlen 
arises  under  precisely  similar  circumgt^inces  as  those  which  give  i>rigin  to 
oerebro-spinal  meningitis  and  diphtheria,  to  both  of  which  diseases  it  is  also 
allied,  since  the  pathological  changes  are  distinct  from  those  of  any  other 
inflammation. 

Again,  the  iniiuence  of  t^3fltic»  mia.^nuitic,  and  atmospheric  conditions  is 
oertainly  almost  universally  acknowledged.  A  good  example  of  this  is  the 
eewer-gas  pneumonia  so  often  occurring  in  New  York  City,  and  of  which  fre- 
quent mention  is  made  by  Englisli  writers.  Again,  there  have  been  frequent 
epidemics  of  pneumonia  in  certain  districts  in  garrirsona  and  on  board  ship, 
where  over-crowding,  bad  ventilation,  and  general  antihygienic  surroundings 
prevailed.' 

During  the  winter  of  1881-82  I  remember  three  instances  where  two  indi- 
viduala  in  the  same  house  were  simultaneously  attacked  with  croupous  pneu- 
monia. 

P)*tbogeiiic  pneumonia  is  a  form  which  arises  under  miasmatic  influences, 
and  is  contagious.* 

"  The  epidemic  form  of  croupous  pneumonia  at  certain  times  bears  the 
distinct  characteristics  of  a  specific  infectious  disease/**  Miasmatic  aud 
xyraotic  pneumonia  are  nam^  which  have  also  been  given  to  this  form  ;  and 
indeed  it  is  now  generally  acknowledged  that  croupous  pneumonia  does  occur 
as  an  epidemic  disease  when  it  is,  seemingly,  dependent  upon  a  specific  con- 
tagion. Huss  thinks  that  during  a  typhus  epidemic  pneumonia  is  apt  to 
iWBUme  the  low  typhoid  form. 

Moreover,  as  in  typhoid  and  cerebro-spinal  meningitis,  so  in  pneumonia,  we 

'  Zitmtaen*M  Oychp.  Prac.  .l/eJ.,  vol.  v.  p.  14ft. 

'  la  the  U,  S,  Sankwy  QjmminMion.  Mcmoirft,  Ruesel  repc>rtii:  **  The  surgeons  on  duty 
with  the  regiroentfl  in  the  barracks  (Benton,  Mo.,  18(J4}  report  that  men  occupying  the 
«>ni«  bunks  with  Iboee  affected  were  very  much  more  liable  lo  be  altat  ktni  tlnm  tboiMi 
more  remote.  Some  of  the  most  iiUellrgent  Biirfjeiina  were  led  lo  believe  iliat  the  disea&e 
WAS  actually  contagious." 

*  Dnb,  ,\M  JnurnaJ^  1874,  vol.  i.,  Grinishiiw  and  Moore, 

*  Brtlmer  kiintj^hf  Woeheniiek,,  1879,  No.  37,  A.  Kuhn. 
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have  abortive  cafles,  and  foriiiB  which  are  distinguished  by  the  name©  sthenic, 
aathenic^  maHgimnt  typhoid,  icteric,  etc.  Still,  a  pneumonia  epidemic  is  dif- 
ferent from  a  typhoid  or  cholera  epidemic :  it  doea  not  sweep  over  large  dis- 
tricta  and  aifect  all  age«  and  classes  indiseriminately, 

Even^  acute  general  disease  has  its  complications,  and  the  occurrence  in 
])neiimonia  of  peri-  and  endocarditis,  a^  well  as  its  cerebral  and  renal  compli- 
cations, allies  it  to  other  acute  genejal  diseas<^. 

Cerebro-spinal  fever  ha.s  itj*  characteristic  lesion  in  the  membranes  at  the 
base  of  the  orain  and  about  the  cord  ;  typhoid  fever,  in  the  lymph -structures 
of  the  intestinal  tract ;  diphtheria  commences  in  and  chiefly  involves  the 
epithelia ;  and  pneumonia  has  its  characteristic  local  lesions  in  the  vesicular 
gtnicture  of  the  lungs.  Croupous  pneumonia  is  occasionally  met  with  in  intra- 
uterine life,  and  it  is  to  be  remembered  that  acute  general  diseases  occur  far 
oftener  in  the  Ibetus  tlian  local  inflammations.  Again,  the  accepted  treatment 
of  pneumonia  at  the  present  day  is  an  indication  of  its  specific  character. 
Thus  the  weight  of  evidence  leads  to  the  opinion  that  pneumonia  is  an  acute 
specific  general  diFease  caused  by  a  specific  poison.  The  nature  and  action 
of  the  pneumonia- poison  may  be  indicated  by  the  following  facts  and  experi- 
ments: Hyperinosis  does  not  seem  capable  of  causing  croupous  pneumonia ; 
the  fibrin  increa-?e*  as  the  consolidation  is  completed,  and  does  not  antedate 
either  the  pyrexia  or  the  bepatimtion.  Excessive  bleeding  increnseg  the 
amount  of  fibrin  obtainable  from  the  blood  ;  and  when,  in  pneumonia,  we 
find  one  lung  weighing  three  pounds  more  than  the  other,  may  not  the  blood- 
elements  efiuscd  into  the  alveoli  have  mucb  lo  do  with  the  hyperinosis? 

Pneumonia  resembles  quinsy^  in  its  pyrexia,  temperature-curves,  duration, 
its  constitutional  as  compared  with  it*  local  symptoms,  and  its  rapid  and  abrupt 
decline.  Both  have  a  similar  herpytie  eruption,  and  in  both  the  amount  of 
chlorides  in  the  urine  is  subnormal,  the  urea  (in  both)  being  increased. 

An  analogy  has  been  noted  by  some  observers  between  pneumonia  and 
acute  rlieuraatism.  Trousseau  see^  an  analogy  between  erysipelas  and  pneu- 
monia," But  apart  from  their  etiology  it  is  diificult  to  recognize  any  constant 
resemblances  between  them.  Sturgea  pi acc^e  **  pneumonia  m  a  middle  plaee 
between  the  specific  fevers,  so  called,  and  the  local  infiammations,**  and  adds 
that  it  has  something  in  common  with  both,  Cohnheim  classes  croupous 
pneumonia  among  the  miasmatic  contagious  diseases. 

The  idea  of  its  being  a  specific  disease  dates  from  the  latter  part  of  the 
eighteenth  century:*  it  is  not  by  any  means  a  modem  thought,  although  it 
has  within  the  last  ten  years  receive<l  a  new  impulse  and  given  rise  to  extended 
discussions. 

It  seems  to  me  that  the  resemblance  of  pneumonia  to  the  acute  general  dis- 
eases is  to  be  fiiund  for  the  moet  part  in  its  nervous  phenomena,  and  that  the 
complications  which  render  pneumonia  dangerous  are  those  which  interfere 
directly  with  the  muscular  power  of  the  heart  or  diminish  its  nerve-supply. 

In  order  that  the  infiuence  exerted  by  an  abnormal  nerve-supply  u|>on  the 
contractility  of  the  cardiac  muscles  may  be  more  apparent,  let  us  glance  at  a 
few  modern  physiological  facts.  When  the  inhibitory  nerve  of  the  heart,  the 
pneumogastric,  is  cut,  the  heart  beats  wild!y»  When  the  peripheral  cut  end 
IS  stimulated,  the  heail  stops  in  diastole.  But  neither  of  these  phenomena 
instantly  follows  the  operations,  on  account  of  the  intervening  cardiac  ganglia, 
the  part  of  the  vaso-motor  avstem  which  has  its  centre  in  the  medulla  oblon- 
gata. Afferent  inhibitory  filaments  (the  depressor  branch)  of  the  vaso-motor 
i^ntre  are  alsi»  in  the  vague.  Now,  by  injecting  atropine  into  the  blood  we 
m  influence  these  cardiac  ganglia  (wfiich  intervene  between  the  conditions  of 
the  vagus  and  the  resulting  action  upon  the  heart-beat)  that  the  inhibitory 

'  Storges,  PnetinumiOf  he.  cU,  *  Oinkal  Lceiurft^  vol*  iii.  p.  353. 

■  C.  SlrackiiiB  in  Nm  Him.  M&rg.,  1786. 
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tion  Is  entirely  checked.  Thus  an  intimate  connection  is  apparent  between 
the  local  heart-mechaoiijnis,  the  genera.!  vaso-motor  svstem,  and  some  fihi- 
inent£  of  the  vagus.  Again,  we  know  thnt  the  natural  explosive  decomposi- 
tions of  the  nerve-cells  of  the  respimtorv  centre  may  be  either  augroentcil  or 
enfeebled  according  to  the  condition  of  the  blood  supplyiug  this  ganglion. 
Now  divide  the  cervical  portion  i>f  the  pneniiiogajstnc,  and  there  results, 
after  a  more  or  less  prolonged  j>eriod,  an  extensive  pulniooary  consolidation 
(hepatization),  which  is  not  aecompanied  by  the  least  sign  of  hearl-ihilure. 
It  is  to  be  remembered  that  sucli  pulmonary  consulidation  has  none  of  the 
essential  pathological  characteristics  of  croupous  pneumonia,^ 

From  these  experiments  the  following  deductions  seem  at  least  reasonable: 
The  tunic  influence  normally  held  by  the  vaso-motor  system  of  nerves  over 
the  vascular  system  is  either  lessened  or  destroyed  by  an  altered  blood-state 
or  by  some  morbific  agent  in  the  blood  introduced  from  without.     The  large 

auantity  of  bkK)d  which  would  then  be  retained  in  the  arterioles  throughout 
lie  body,  and  which  could  not  be  returned  to  the  heart,  may  cause  so  great 
a  diminutioQ  in  the  blood-pressure  as  in  itself  to  cause  heart-failure.  But  in 
addition,  and  in  connection  with  this,  may  not  the  action  of  a  morbific  mate* 
rial  in  the  blood  upon  the  intrinsic  cardiac  ganglia  so  iuteriere  with  their 
function,  or  so  act  upon  the  medullary  vaso-motor  centre  it'self,  that  the 
movements  of  the  heart  are  deranged  and  its  power  is  more  or  k^  dimin- 
ifihed? 

It  would  seem  that  tliis  materies  morbi  in  the  blood  nniy  as  well  act  upon 
both  the  medullary  centre  of  the  vaso-njotor  system  and  the  ganglia  in  the 
wall  of  the  heart  as  upon  either  alone.  The  phenomena  of  at^pliyxia  are 
brought  about  by  influences  acting  solely  on  the  medullary  centre.  Aga'm, 
the  large  amount  of  urea  excreted,  the  result  of  excessive  tissue-change 
throughout  the  body,  may  also  be  due  to  deranged  nerve-fnnction. 

Kleba*  even  claims  that  lie  has  found  the  infectious  agent — a  monaa  puk 
monale^ — which  can  be  inoculated,  with  the  result  of  developing  croupous 
pneumonia.  This  has  been  credited  so  far  as  to  lead  to  the  subcutaneous 
injection  of  carbolic  acid  to  destroy  the  pneumonic  germ.  Incidentally,  it 
may  be  remarked  that  it  has  been  shown  tliat  the  contagion  of  the  pleuro- 
pneumonia  of  cattle,  according  to  Parkes,  **  haa  been  found  in  the  pus-  and 
epithelium*cells  uf  the  sputa."  The  true  nature  of  the  pneumoiua  poison,  if 
one  exists,  is  as  little  determined  as  that  of  the  other  acute  contagious  gen- 
eral diseases.  But,  whatever  its  nature  may  be,  its  primary  action  seems  to 
be  on  the  nerve-centres. 

SYMPTOids. — The  symptoms  of  croupous  pneumonia  may  be  considered 
under  two  heads — hubjective,  or  rational  sjTnptoms;  and  Objective,  or 
phvaic-al  signs. 

Subjective  Symptoms.^ — In  only  a  small  proportion  of  cases  are  there  pro- 
dromata.  GrisoUe  found  that  prodromata  occurred  in  50  out  of  205  adult 
CRsee,  or  in  about  25  per  cent. ;  and  Fox  says  that  he  finds  the  proportion 
to  be  about  28  per  cent.  In  old  age  they  seem  to  be  more  frequent,  the 
proportion  being  about  60  per  cent* 

There  may  be  for  a  day  or  two,  or  even  for  a  week,  preceding  a  pneumonic 
seizure  a  feeling  of  general  malaise,  accompanied  by  anorexia,  headache,  dtill 
pains  in  the  limbs,  back,  and  lumbar  region,  vertigo,  epistaxis,  or  slight  diar- 
rhcea.  Sometimes  the  skin  assumes  a  slightly  jaundiced  hue,  and  there  may 
be  flashes  of  heat  accompanied  by,  or  alternating  with,  slight  rigors.  Flying 
pains  in  the  limbs  and  chest  and  epistaxis  are  common  in  senile  cronijous 
pneumonia.  When  prodromes  have  existed  more  than  three  or  four  days, 
they  will  be  vague  and  undefined. 

'  Michael  F<i*iler,  Wagner,  Goetz,  Ileidenhiiin,  Du  Bois-RevmonfJ,  Lu4wig.  and  Pfliiger, 
•  Afi'k  hh  rjpti.  Pafh.  u.  Phann.,  vol.  iv,,  187>.         ^  DuranJ- Fardel,  J/o/.  tfe^  VielUirdA, 
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Rise  in  temperature  as  a  prodrome  is  by  some  thought  to  be  caused  by  a 
deep-seated  and  undiscovemble  hepatization.  But  let  us  take  one  example 
from  many  in  support  of  a  eoiitrarv  view — viz.  the  ease  of  an  inmate  of  Belle- 
vue  Hospital  during  the  winter  oi  1880-8L  For  thret?  days  prec^eding  the 
first  appearance  of  ctmj^t*IidatiuB  the  temperature  ranged  at  102°  and  103*^  F. 
During  this  time  there  were  tjeveral  alight  rigors  followed  by  flajshes  of  heat. 

Witon  Fox  *  states  tliat  he  knows  of  hut  one  ea^e— the  one  referred  tti  by 
Moo  thus  in  his  E»»ai  &ur  la  Pneumunu:  doMf:. 

Ill  epidemics  febrile  symptoms  and  diarrhoea  often  precede  for  some  two  or 
tliree  days  the  first  sign  of  consolidation.^ 

In  the  great  majority  of  cases  croupous  pneymonia  is  ushered  in  by  a  dis- 
tinct chill.  Huss  and  Grisolle  found  a  chill  in  80  per  cent  of  their  cases; 
Fismer  and  Louis  in  aboot  77  per  cent,  of  theirs ;  and  Lebert  in  over  92  per 
c«nt.  of  his.  In  84  out  of  100  cases  admitted  to  my  ward  in  Bcllevue  Hos- 
pital, a  distinct  chill  marked  the  invasion  of  the  diseai^e. 

Generally,  the  patient  retires  in  his  usual  health,  to  be  seized  with  a  severe 
chill  during  the  night.  The  chill  lasts  from  half  an  hour  to  tM'O  or  three  hours. 
Its  abruptness  and  seventy  are  almost  characteriHtie  of  the  pneumonia. 

In  clnldren,  headache,  nausea,  vomitiuLS  delirium,  and  cfinvulsions  may 
take  the  place  of  the  chill ;  its  onset  llicn  closely  resembles  that  of  the  exan- 
themata, in*licating  the  action  of  some  irritating  poison  upon  the  nerve- 
centres.  Wlieo  these  symptonjs  are  not  present  there  will  be  more  or  less 
anorexia,  tliirst,  and  a  tendency  to  stupor,  Tlie  child  will  aw^ake  in  the 
middle  of  the  night  with  a  burning  skin,  a  bounding  pulse,  flushed  face,  and 
hacking  cough.  When  there  are  convulsions,  followed  by  a  toss  of  csonscious- 
ness,  the  pneumonia  is  u sun II y  at  the  apex  of  the  lung.^ 

If  an  old  person  is  seized  with  a  severe  chill  during  the  night,  it  is  almost 
a  certain  indication  that  pneumonia  is  developing.  Although  the  chill  of 
invasion  is  of  le^  frequent  occurrence,  it  is  more  significant  than  in  adult 
life,  A  protracted  fit  of  shivering  and  pain  in  the  side  are  the  two  diagnostic 
gymptoms  of  acute  sthenic  senile  pneumonia.  They  occur  in  about  50  per 
cent,  of  all  cases,  and  from  statistics  taken  from  the  Salp^tri^re  it  seems  that 
in  March  and  April  these  two  symptoms  are  almost  always  present. 

In  the  other  lialf  of  the  cases  of  senile  pneumonia  the  onset  is  marked  by 
a  frequent,  irregular  respiration,  slight  rise  in  temperature,  short  hacking 
cough,  and  signs  of  great  exhaustion.  Nausea,  vomiting,  diarrhoBa,  and  col- 
lap&e  or  a  semi-comatose  condition  may  usher  in  a  senile  croupous  pneumonia. 

Durand  and  Fardel  give  the  following  statistics  of  the  mode  of  advent  in 
35  cases  of  senile  pneumonia  :  7  began  with  distinct  rigors;  8  with  rigors  and 
Dain  in  the  side ;  6  with  ritiors  and  vomiting ;  8  w^ith  pain  in  side  alone;  and 
b  witii  vomiting  only.  Wlieu  a  chill  is  the  initial  symptom,  either  in  child- 
hood, adult  life,  or  at  the  senile  f>eriod,  it  is  rarely  rej^eated. 

In  adults,  following  the  chill  there  is  usually  pain  underneath  the  nipple 
of  the  affected  side;  sometimes  the  earlietit  symptoms  following  the  chill  are 
headache,  vomiting,  and  diarrhoea,  dyf^pnoea,  a  hacking  cough,  and  pain  that 
simulates  that  of  lumbago.  Within  twenty -four  hours  after  the  invasion  the 
aspect  of  the  patient  becomes  characteristic :  there  is  a  rapid  rise  in  tempera- 
ture, attended  with  great  prostration ;  the  pain  in  the  side  is  aggravated  by 
coughing  and  deep  inspirations ;  and  the  respiratory  movements  are  acceler* 
ated.  The  countenance  ussumes  a  dull  or  anxious  expression,  with  a  tend- 
ency to  lividity;  the  pulse  is  acceleni ted,  full,  and  soft;  there  is  complete 
anorexia  and  great  thirst;  sf>eech  is  difficult,  and  often  there  is  great  restless- 
ness. The  urine  becomes  scanty  and  high-colored,  the  bowels  are  constipated, 
and  the  tongue  is  dr}'  and  covered  with  a  white  coating, 

*  Ht^notdj^n  Sy^tem^  art.  "  Pneunjonia." 

"  The  LancH,  Vol.  ii.,  1878,  p.  701,  Cnuldrey.  '  HiUJ«t  and  Barthei. 
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Tliese  symptomg  either  increase  in  seventy  or  are  attended  by  exaeerbfl- 
tions  and  remissions  until  the  day  of  crisis,  which  usually  occurs  between  the 
third  and  the  ninth  day ;  when,  if  recovery  is  to  take  place,  there  is  a  sudden 
remission  of  all  the  pneumonic  symptoms ;  the  temperature  falls  abruptly ; 
the  surface  becomes  moist ;  the  flusSi  of  the  countenance,  disappears ;  the  pulse 
and  respiration  become  norma! ;  and  the  patient  rapidly  passes  on  to  complete 
convalescence. 

In  some  cases  the  decline  in  the  symptoms  h  gradual  and  the  disease  ter- 
minates by  lysis  and  not  by  crisis.  In  unfavorable  cases  signs  of  heart-failure 
appear  within  the  first  few  days,  and  the  patient  sinks  rapidly  into  coUapee 
and  dies. 

With  this  brief  outline  of  the  disease  I  will  paa8  to  an  analysis  of  its  prom- 
inent symptoms. 

Respiration. — The  respirations  are  more  constantly  increased  in  frequency 
in  croupous  pneumonia  than  in  any  other  acute  disease.  In  most  febrile  dis- 
eases thts  respirations  increase  in  frequency  with  the  pulse- rate.  In  pneumo- 
nia there  is  no  uniform  ratio  between  pulj^e  and  respiration ;  this  is  regarded 
by  s»ome  ^as  an  important  diaj^ogitic  sign.^  In  some  cases  the  respirations  will 
be  80,  and  the  pulse  only  90,  per  minute.  The  acceleration  in  the  res]>i ration 
is  not  in  proportion  to  the  amount  of  lung-tissue  involved,  but  seems  to  be 
due  to  a  peculiar  condition  of  the  nervous  system  which  existed  prior  to  the 
pneumonic  seizure  or  is  caused  by  a  poison  acting  upon  the  nerve-centres. 
Traube*  thinks  that  it  is  due  to  the  pain  and  to  the  high  temperature.  This 
theory  would  not  explain  its  occurrence  in  those  cases  where  the  pleura  is 
not  involved — L  e.  when  no  pain  is  present — and  yet  the  shallow,  panting, 
rapid  breathing  is  well  marked. 

In  other  pulmonary  diseases,  when  there  is  high  temperature,  as  in  acute 
phthisis,  the  respirations  are  not  so  much  accelerated  as  in  pneumonia.  The 
character  of  the  respiratory  acts  is  also  peculiar :  they  resemble  the  panting 
of  a  dog.  Accelerated  breathing  may  or  may  not  be  accompanied  by  dysp- 
ncca ;  in  many  cases  the  dyspnoea  seems  to  be  independcot  ot  it,  for  extreme 
dyspncea  is  often  present  where  the  respirations  are  but  slightly  increased  in 
mfqucncy. 

In  children  the  acceleration  of  respiration  is  more  marked  than  in  adults, 
and  the  ascent  of  the  chest  ocmirs  during  expiration,  and  not,  as  normally, 
with  the  inspiration*  The  diapliragm  is  markedly  contracted  with  each 
expiratory  act,  and  the  diagnosis  will  ns  often  be  made  by  the  character 
of  the  respiration  as  by  the  physical  exploration  of  the  chest,  tor  in  children 
the  early  physical  signs  of  pneumonia  are  often  uiisntisfnctory. 

Tlie  hurried  breathing  prevents  a  j^oung  child  from  nursing ;  it  takes  the 
mother  s  nipple  tor  an  instant,  nurses  greedily,  and  then  drops  back,  gasping 
for  breath. 

It  is  to  be  remembered  that  in  pneumonia  in  children  the  pulse  and  re«T>i- 
ration  discrepancy  will  not  be  so  well  marked  as  in  adults :  the  pulse  may  oe 
150  to  160  per  minute,  while  the  respirations  are  80  or  90.  In  children 
there  will  early  be  noticed  the  peculiar  cxpatision  of  the  nostrils  which 
comes  on  late  in  adults.  In  senile  pneumonia  the  chest  enlarges  vertically 
during  inspiration.  The  whole  act  has  a  panting  character,  and  the  expira- 
tion Is  prolonged. 

In  perfectly  healthy  old  people  the  inspiratory  movements  are  jerky  in 
pharacter.  The  lungs  become  fully  expanded  only  after  a  succession  of 
interrupted  efforts.  An  exaggeration  of  whnt  is  physiological  in  old  age— 
i  e,  catchy  breathing — is  the  most  frequent  form  of  abnormal  respiration  in 
lenile  pneumonia. 

Dyspnoea,  although  frequently  accompanying  accelerated  respiration,  is  by 

'  IH»,  of  Lungn^  Wahhe,  1860,  p.  a<36.  *  AnrwJ.  de  Chariti 
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no  means  a  constant  attendant  of  it.  When  urgent  it  is  not  in  proportion  to 
the  amount  of  lung  involved,  since  double  pneumonia  may  be  accompanied 
by  less  dyspnoea  than  when  but  one  lobe  is  involved.  It  can  be  du«  only  in 
small  degree  either  to  the  diminution  in  the  total  breathing  capacity,  to  the 
pain,  or  to  the  rapid  and  destructive  tissue-metamorphosis ;  for  on  the  day  of 
crisis  it  ceases,  although  the  lung  at  this  time  is  not  relieved  of  its  obstructive 
exudation.  The  most  intense  dyspnoea  usually  occurs  in  those  cases  where 
there  is  extensive  nervous  prostration,  and  must  always  be  regarded  as  a 
symptom  of  great  gravity. 

In  secondary  pneumonias,  especially  where  there  is  coexistent  disease  in 
any  part  of  the  respiratory  tract,  the  dyspnoea  is  usually  more  marked  than 
in  primary  and  uncomplicated  pneumonia.  It  differs  from  the  labored  dysp- 
noea of  general  capillary  bronchitis.  A  diagnosis  between  these  two  diseases 
can  often  be  made  by  the  character  of  the  dyspnoea. 

When  the  summit  of  the  lung  is  involved,  the  dyspnoea  is  always  greater 
than  when  the  pneumonia  is  at  the  base.  In  pneumonia  of  the  apex  in 
children  the  dyspnoea  is  so  great  that  the  nostrils  are  widely  dilated,  the 
mouth  is  open,  and  its  comers  are  dra^NTi  downward  and  outward.  In 
senile  pneumonia,  even  when  the  respirations  are  70  per  minute,  patients 
do  not  complain  of  difficulty  in  breathing. 

When  persons  over  seventy  who  liave  been  asthmatic  or  are  the  subjects 
of  chronic  bronchitis  develop  a  pneumonia,  they  often  suffer  less  from  dysp- 
noea tlian  before  the  pneumonic  attack.  They  feel  exhausted,  are  unable  to 
move  about,  and  on  lying  down  to  rest  oft^n  suddenly  expire. 

Immediately  aft^r  the  initial  chill  p(iin  is  present  in  over  85  per  cent,  of 
the  cases.  It  is  of  a  sharp  stabbing  character,  and  is  usually  located  over 
the  seat  of  the  pneumonia ;  it  is  intensified  by  coughing,  sneezing,  and  deep 
inspirations.  In  some  cases  there  is  tenderness  on  pressure  over  the  seat  of 
the  pain.  The  pain  usually  disappears  aft^r  the  third  or  fourth  day  of  the 
disease ;  if  it  continues  until  the  eighth  day,  it  may  be  regarded  as  evidence 
of  pleuro-pneumonia.  If  the  pneumonia  is  central  there  will  be  no  pain.  In 
old  age,  even  in  a  pleuro-pneumonia,  pain  is  never  severe.  It  is  rather  a 
dull,  uneasy  sensation  referred  to  the  whole  chest,  or  if  localized  by  the  aged 
patient  is  referred  to  the  pit  of  the  stomach,  the  nipple,  the  loins,  the  hypo- 
chondrium,  or  even  to  the  side  opposite  to  the  one  involved. 

Cough  is  generally  present  within  twenty-four  hours  after  the  accession  of 
croupous  pneumonia.  At  first  it  is  short,  ringing,  or  hacking  in  character, 
and  nicrcases  the  pain  in  tlie  side.  It  sometimes  entirely  ceases  just  before  a 
fatal  termination.  In  children  a  hacking  cough  is  more  constant  than  in 
adults.  Within  a  few  hours  it  becomes  painful  and  urgent,  and  occasionally 
assumes  a  paroxysmal  character,  resembling  whooping  cough. 

Old  people  with  pneumonia  often  have  no  cough.  When  present  it  is 
slight,  and  may  escape  the  notice  of  the  patient  as  well  as  of  the  physician. 
When  an  aged  person  suffering  from  chronic  bronchitis  or  asthma,  who  has 
had  a  chronic  cough,  develops  a  pneumonia,  the  cough  generally  becomes  less 
severe,  and  may  entirely  cease. 

Expectoration. — The  sputum  in  pneumonia  is  characteristic.  During  the 
first  forty-eight  hours  it  is  simply  frothy  mucus ;  then  it  becomes  semi-trans- 
parent, viscid,  gelatinous,  and  tenacious,  but  never  opaque.  Streaks  of  blood 
often  appear  early,  mixed  with  the  sputa.  So  tenacious  is  it  that  the  cup 
which  contains  it  may  be  inverted  without  spilling  the  mass.  It  can  be  drawn 
out  between  the  thumb  and  finger  into  thin  strings,  and  its  tenacity  undoubt- 
edlv  is  one  cause  of  the  difficulty  in  its  expectoration.  Its  color  varies :  gen- 
erally on  the  second  day  the  brick-dust  or  rusty  sputa  are  observed ;  still, 
there  are  numerous  exceptions.  The  color  is  due  to  admixture  of  blood  which 
extravasates  from  the  capillaries  of  the  alveoli.     The  rusty  sputa  are  preceded 
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fa  floxne  coses  by  a  transient  bri^liter  red  expectoration.  Id  other  cases  it  is 
of  ft  creamy-yellow  color,  rc^embfing  in  this  respect  ordinary  catarrhal  sputa  ; 
or,  again,  it  becomes  dark  and  of  a  pruue-juice  color.  A  severe  pneuraonia 
mav  have  none  other  than  a  purulent  .sputum, 

f  rune-juice  sputa  of  an  oHensive  culor  are  indicative  of  a  depraved  state, 
and  occur  only  in  grave  forms  of  pneumonia.  In  alcohalismus  and  in  those 
markedly  septic  foriui^  of  pneumonia  which  are  to  end  fatally,  the  prune-juice 
or  bumt^sienna  sputum  is  usiually  present.  In  some  instances  prune-juice 
sputa  appear  before  the  physical  evidences  of  Iiepatization. 

A  watery  and  blood-stained  expectoration  indicates  pulmonary  oedema  and 
eonijestion,  and  is  an  unfavorable  symptom.  AVhen  a  case  is  tending  to  a 
fatal  termination,  the  !*puta  become  scanty,  legs  tenacious,  mgre  difliiicnt,  and 
othta  of  a  greenish  color.  But  a  greenish  color  may  be  present  during  the 
stage  of  resolution,  and  may  temporarily  occur  in  the  middle  period  of  a 
pneumonia,  without  being  indicative  of  serious  changes.  It  is  usually  pre.s- 
ent  in  the  so-called  bilious  pneumonia  when  there  i^  jaundice. 

Pre-existing  or  com])licating  bing  diseases  may  mask  or  alter  the  ordinary 
rusty  pneumonic  sputa.  On  the  day  of  crisis,  when  resolution  occurs,  the 
eputa  usually  become  abundiuit  and  of  a  creamy-yellow  color.  But  purulent 
creamy  sputa  may  occur  with  a  compHaiting  abscess  and  in  some  cases  of  pur- 
ulent iutiltration.  During  the  whole  caiirso  of  the  di>ieti.«ie  tliere  may  not  be 
II  single  characteristic  sputum,  or  it  may  not  be  present  until  the  titlh,  sixth, 

even  the  tweltth  day  of  the  pneumonia.  Again,  the  s{)uta  may  continue 
_^  a  brick-dust  hue  until  the  ninth  or  tenth  day.  Tlscrc  is  frequently  an  entire 
absence  of  expectoration  in  the  pneumonia  of  acute  articular  rheumatism  and 
in  pneumonia  of  tlie  apex. 

Lastly,  the  sputa  may  be  more  or  lef^s  pigmented,  or  when  venesection  or 
purgation  has  been  exterisively  practised  expectoration  may  suddenly  cease. 

In  cliildren  expectoration  is  rarely  present,  but  tlie  brick-dust  nuisses  njay 
oflen  ]>e  iletectcd  in  the  ejected  matter  after  an  attack  of  vomiting.  In  senile 
pneumonia  expectoration  is  never  an  early  symptom,  and  it  is  liable  d*jring 
any  period  of  the  disease  to  suddenly  cease,  husty  sputa  occur  in  only  about 
3^^  per  cent,  of  senile  pneumonias.  They  are  at  first  scanty,  gray,  and  frothy, 
then  yellow  or  catarrhiil  (/^puta  Cfjcta).  In  severe  and  futal  cases  proftise 
bloody  ex pectu ration  may  be  present  at  the  onset.  Tlie  reason  why  tlie  viscid 
(pathognomonic)  sputum  of  pneumonia  is  so  oflen  absent  in  senile  pneumonia 
k  that  the  stages  pass  rapidly  into  each  other,  and  purulent  infiltnition  takes 
pliioe  ver}^  early.  The  day  of  crisis  is  not  marked  by  the  same  changes  in 
the  expectoration  that  mark  the  crisis  in  pneumonia  of  adult  life. 

A  chocolate-looking  serous  expectoration  usually  accompanies  the  so-called 
typhoid  pneumonia. 

when  examined  under  the  microscope,  the  sputum  is  found  to  contain 
g^rullen  epithelia,  both  spheroidal  and  colunmar,  n?d  and  white  blood -globules, 
minute  spherules  of  fat,  and  the  other  elements  which  were  described  as  filling 
iho  alveoli  during  the  stage  of  red  hepatization.     (See  Morbid  Anatomy.) 

Walshe  affirms  tliat  pus-cells  are  not  tVjund  in  tlie  hrick-dust  expectonition 
of  pneumonia*  Tlie  mucoid  cells  will  often  be  stainoil  by  the  liberated  color- 
ing matter  of  the  blood,  and  pigmi  nt-granulcs  may  be  found  mingletl  with  the 
granular  d^-bris  of  its  resolving  stage.  In  about  75  per  cent,  of  tlie  caises  there 
vrill  be  found  in  the  sputu,  when  floated  in  water,  casts  of  the  alveoli  and 
bronchioles,* 

The  chemical  constituents*  of  the  sputa  are  albumen,  mucus,  and  mucin, 
DirTI-runt  ob^ervei^  have  found  the  sputa  to  contiiin  tyrosin  and  sugar. 
Tli*  re   are   two   explanations   of    the   acid    reaction   of    pneumonic   sputa.* 

^  Diagnnftt  u,  Paihognnn,  Unlernuch,,  1.^4o,  Kemuk, 

'  (7<tf.  wieci.,  1851,  p.  777,  Robin  et  Verdeil ;  Ckati.  Anal  Pkyt.^  voh  ii-  p,  400  ^  aeq. 
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Verdeil  thought  it  due  to  the  excess  of  pneumic  acid  in  the  inflamed 
lung.  Bamberger  claims  that  it  is  due  to  the  deficiency  in  alkaline 
phosphates.' 

It  may  be  noticed  that  the  following  differences  exist  between  pneumonic 
and  catarrhal  sputa :  catarrhal  sputa  contain  10  to  14  per  cent,  of  alkaline 
earths;  pneumonic  sputa  contain  no  alkaline  phosphates.  Jn  catarrh  the 
ratio  of  the  soda  to  tne  potash  is  31  to  20 ;  in  pneumonia  the  ratio  is  15  to 
41.  There  is  3  per  cent,  of  sulphuric  acid  in  catarrhal  and  8  per  cent,  in 
pneumonic  sputa. 

Early  in  pneumonia  there  is  an  increase  of  the  fixed  salts,  notably  chloride 
of  sodium,  m  the  serum  of  the  blood.  It  has  been  thought  that  from  the 
rapid  and  excessive  cell-transformation  in  the  lung  the  chloride  of  sodium  is 
attracted  to  that  organ.  In  one  case  where  no  sodium  chloride  was  found 
in  the  urine  10  per  cent,  of  the  solid  material  of  the  sputa  consisted  of  that 
salt.  Still,  the  presence  of  it  in  the  sputa  and  blood,  and  its  absence  from 
the  urine,  are  facts  that  still  need  elucidation.' 

The  expired  air  in  croupous  pneumonia  is  colder  than  normal,  and,  as  in 
many  acute  general  diseases,  there  is  a  diminution  in  the  amount  of  carbonic 
acid  excreted. 
Temperature. — The  temperature-range  of  a  typical  case  of  croupous  pneu- 
monia shows  it  to  belong  to  the  re- 
mittent or  subremittent  type  of  dis- 
eases rather  than  to  the   class  of 
febrile  disorders  marked  by  a  con- 
tinuous pyrexia.     In  rare  instances 
it  is  intermittent. 

As  in  most  acute  general  diseases 
which  are  ushered  in  by  a  distinct 
chill,  the  temperature  rises  rapidly 
during  the  chill.  In  two  or  three 
hours  after  the  chill  it  may  range 
from  102°  to  105°  F.  After  twenty- 
four  hours  it  is  subject  to  evening 
exacerbations  and  morning  remis- 
sions, but  the  morning  temperature 
is  rarely  more  than  2°  F.  lower  than 
the  evening.  Indeed,  the  difference 
in  the  subremittent  tvpe  may  amount 
to  only  J°  F.,  and  in  the  remittent 
type  to  only  1°  F.  At  midnight  a 
second  exacerbation  may  occur,  but 
not  so  marked  as  that  occurring  early 
in  the  evening.  Occasionally  the  re- 
missions occur  in  the  evening  and  the 
exacerbations  in  the  morning. 

The  temperature  is  usually  highest 
on  the  evening  of  the  third  day.     In 
some  cases  the  maximum  ranse  may 
not  be  reached  until  a  few  hours  before  the  crisis,  on  the  fifth  or  sixUi  day. 

»  Wurtzburg  Med,  ZeiUchr.,  ii.,  No.  506. 

'  Beale  gives  the  following  analytical  table  of  a  case  of  acute  pneumonia: 
Chloride  of  Sodium.  Per  cent,  of  Solids. 

Urine 0. 

Blood  from  heart 0.68 

Hepatized  lung 2.59 

Healthy  lung 1.48 
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^H        In  fatal  casea,  juet  preceding  death,  the  temperature  may  reach  107^  or  even        ^^M 
^■^^     An  (average)  typical  temperature-curve  Is  shown  on  the  preceding  page         _^M 

^^■(FMf.  33).                                                     ^m 

^^^V     It  atter  the  fourth  day  of  a  poeumonia  an  unusual  remission  is  followed        ^^M 

by  a  high  temi)emtLi re-range,  either  an  extension  of  the  pneumonia  or  the             H 

gccurrenoe  of  some  active  compliciitiou  is  indicated.     If  in  an  otherwise  mild         ^^B 

pneumonia  the  temperature  audderdy  rises  to  a  high  point,  a  grave  compHca-        ^^H 

tion  h  indicated.     The  aiidden  fall  of  temperature  on  the  fifth  or  sixth  day        ^^H 

indicates  a  crisis  and  the  beginning  of  convalescence;  it  may  o^cur  in  the        ^^H 

morning  or  after  the  evening  exacerbation.                                                             ^^H 

In  a  typical  case  it  is  usual  to  tind  the  temperature  on  th^  morning  of  tlie        ^^H 

fifth,  sixth,  or  seventh  day  two  or  more  degrees  lower  than  on  the  preceding         ^^H 

night,  and  sul^^equeutly  it  falls  until  a  normal,  or  not  infrequently  a  isuh-         ^^B 

normal,  temperature  is  reached.     The  crii^ia  may  occur  by  successive  and         ^^| 

iaareasing  remissions,  while  the  exacerbating  temperature  remains  constant         ^^H 

^K       (Fig.  34)  ;  and  indeed  it  ia  common  for  the  remissions  to  be  excessive  imme-        ^^H 

^1       diately  preceding  the  crisis.                                                                                           ^^H 

Just  before  the  final  fall  the  fever  may  be  greater  than  at  any  time  pre-         ^^H 

ceding.*     When  the  decline  in  temperature  is  gradual  (lysis),  the  normal         ^^B 

temperature  is  usually  reached  by                                                                            ^^H 

the    ninth    dav,    but    it    may    be                             ^^*^'  '*^'                                   ^^M 

delayed  untd  tlie  twellth  or  lour- 
teonth  day.    A  very  slow  or  pro- 
tracted   lowering   of  the   tempera- 
^       tttre   is   attended    by   a   coincident 
^H       dow  disappearance  of  the  physical 
^^      signs  of  consolidation.    There  is  no 
f            explanation  for  this,  except  that  it 
^H        is  met  with  oflenest  in  the  weak, 
^B       debilitated,    and    disnipated   where 
^H       venesection  has  been   practised  or 
^f       a  depressing  plan  of  treatment  has 
been  resorted'  to. 

A    high    temperature    persisting 
after  the  tenth  day  indicates  puru- 
lent infiltration  (see  Fig.  38). 

Pneumonia  involving  the  apex  of 
the  lung   is  usually  marked   by  a 
higher  average   range  of  tcrapera- 
tuPB  than  when  it  is  confined  to  the 
lower   lobes.     Stiitisticii   show   that 
the  fifth  and  seventh  days  are  the 
days  of  crisis  in  the  majority  of  un- 
€3omplicated   pneumonias.     Of   867   i 
cues  terminating  by  crisis,  in  677 
the  crisis  occurred  before  the  eighth 
day.     Neither  tiie  height  of  the  temp 
involved  aftecU  the  critical  day. 

In  the  form  of  pneumonia  sometim 

in  miasmatic  regions — the  teraperatun 

In  children  the  temperature  rises  vi. 

within  the  first  twelve  hours.    The  hi|^ 

monia  of  children,  with  recovery,  is  1( 

^H            ^  See  Fig.  33,  where  n  temperature  of  nea 
^m        aah  d^y  by  the  Onal  fall. 
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of  pneumonia  at  this  period  of  life  is  104°  F.,  the  range  being  higher  than  in 
adult  pneumonia. 

In  children  the  day  of  crisis  is  oftener  the  seventh  than  the  fifth  day.  The 
fall  of  temperature  during  the  crisis  is  somewhat  remarkable ;  it  oft;en  falls 
two  and  a  naif  degrees  below  the  normal,  and  this  exceedingly  low  temper- 
ature may  be  maintained  for  two  or  three  days,  and  yet  the  child  recover. 

The  accompanying  charts  show  ordinary  temperature-curves  from  children 
with  pneumonia  (see  Figs.  35,  36). 

In  old  age  it  is  often  difficult  to  determine  the  exact  day  of  the  invasion 
of  pneumonia  except  by  the  temperature.    The  rectal  temperature  rises  to 

Fig.  35. 
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A  Typical  Case  of  Lobar  Pueumonia  in  a  Child :  Recovery. 

103°  or  104®  F.,  or  even  higher,  on  the  first  days,  and  continues  at  about  the 
initial  point  for  three  or  four  days,  with  daily  morning  and  evening  oscilla- 
tions of  a  degree  or  a  degree  and  a  half.  The  temperature-rise  does  not  begin 
for  several  hours  after  the  initial  chill,  if  a  chill  occur  (see  Fig.  37). 

Relapse  in  pneumonia  is  a  rare  event ;  it  is  quite  phenomenal  for  it  to  occur 
four  days  after  the  crisis.  The  temperature  suddenly  rises,  but  usually  returns 
to  normal  in  three  or  four  days. 

Pulse. — The  pulse  in  pneumonia  varies  with  the  type  and  extent,  as  well 
as  with  the  stage,  of  the  disease.  In  an  ordinary  mild  case  the  pulse-rate  is 
usually  between  90  and  120  per  minute.  When  the  pulse-rate  for  any  length 
of  time  is  above  120,  the  case  must  be  regarded  as  an  exceedingly  grave  one. 
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The  pulae  at  the  onset  of  croup- 
ous pnemnonin  is  usually  full  mid 
sofL  As  the  disease  progrej*ties  it 
becomes  gmuH  and  feeble.  In  se- 
vere cases,  and  when  the  nervous 
s}'5tem  is  markedly  impliciited,  it 
k  rapid,  and  may  be  130  to  140, 
or  eveu  It^O,  at  the  onset  of  the 
disease.  In  such  cases  it  will  also 
be  small  and  feeble, 

A  high  temperature  is  usually 
^icompanied  by  a  rapid  puIi^Uj 
ind  a  luw  temjierature  by  a  mod- 
erately frequent,  full  pulse.  At 
the  day  of  crisis,  when  the  tem- 
perature falls,  the  pulse  will  fall ; 
and  this  occurs  in  the  severe  as 
well  as  in  the  mild  cases. 

Subsequent  to  the  third  or 
fourth  day  in  severe  ernes  the 
pul^,  in  addition  to  its  frequeucy 
and  feebleness,  may  exliibit  di- 
crotisra,  or  it  may  be  jerky,  very 
compressible,  and  intermittent. 
Sometimes  just  before  den.th  the 
puke  becomes  markedly  slow. 
Tlie  feebleness  of  the  pul.'ie  is  as- 
cribed by  some  to  cardiac  depres- 
sion, the  result  of  the  high  Vi^m- 
perature;  by  othet^  it  iij  claimed 
that  the  afflux  of  blmxl  to  the 
Itift  ventricle  obstructs,  and  causes 
a  deficiency  in^  the  aortic  circula- 
tion. In  other  words,  hepatization 
is  adduced  as  a  cause  of  the  feeble 
pulse.  In  chronic  w^tisting  dise4Lses, 
m  feeble,  weak  individuals,  or  in 
those  already  suffering  from  car- 
diac disease,  weakness  of  the  pulse 
is  a  very  marked  symptom. 

I  cannot  regard  a  ieeble  pulse 
in  pneumonia  as  due  to  the  pul- 
monary hepatization,. for  it  is  not 
that  pneumonia  which  is  most  ex- 
leusive  that  is  accompanied  by  ihe 
greatest  heart-flug^^ing.  ifeart- 
failure  may  exist  before,  or  just 
a$,  consolidation  is  betj^inning.  In 
many  pulmonary  affections  the 
obtitruction  to  tlie  puJnionary  cir- 
culatiun  is  greater  than  in  pneu- 
monia, and  yet  there  is  no  heart- 
£ailure.  The  pneumonia  with  the 
highest  temperature- range  is  not 
necc3R*arily  the  pneumonia  in 
wliirli  heart-failure  is  most  marked 
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or  earliest  to  develop.  There  are  many  diseases  in  which  there  b  a  much 
higher  range  of  temperature  and  yet  no  evidence  of  heart-faihire  occurs. 

If  a  prolonged  high  temperature  is  the  cause  of  feeble  he^rt-power  hy  the 
parenchyniatoua  changes  which  it  induces  in  its  muscular  fibres,  such  a  high 
fever  is  not  met  with  in  pneumoma,  and  the  heart  is .  rarely  found  at  ixjgt- 
mortem  to  exhibit  such  changes.  May  not  the  heart-failure,  as  indicated  by 
a  rapid,  feeble,  and  intermittent  pubo  in  pneumonia,  be  due  to  the  presence 
in  the  blood  of  a  morbific  agent  (aa  in  certain  infectious  diBcaset*)  which  so 
affects  the  nerve-centrea  which  supply  the  heart  that  ita  contractile  power  ia 
diminished  and  its  rhythm  disturbed?  The  pulse  early  shows  commencing 
heart-failure  by  each  cardiac  pulsation  producing  a  variable  filling  of  the 
arteries  with  blood ;  hent^e  the  beats  first  vary  in  force,  then  waves  occur, 
then  true  intermissions*  I  have  been  able  to  detect  this  heart-bisufficiency  by 
these  variations  of  the  pulse  within  twenty *four  hours  after  the  onset  of  ft 
pneumonia,  and  occasionally  durinj:^  the  initiatory  chill. 

In  children  the  pulse-rate  is  greatly  increased  ;  it  may  reach  200  in  a  min- 
ute.    It  is  very  Braall,  unequal  and  irregular,  but  never  intermittent. 

In  senile  pneumonia  the  pulse  is  not  a  reliable  indication.  The  pulse  may 
be  only  50,  and  yet  this  would  be  a  rupid  pulse  for  the  particular  case  in 
which  it  occurs. 

In  old  age,  both  in  health  and  in  disease,  the  pulse  has  a  fictitious  hardness 
on  account  of  arterial  changes.  The  pulse  may  not  be  intermittent  or  irregu- 
lar, yet  the  heart  may  be  very  irregular  and  intexmittent  in  its  action.  Again, 
the  pulse  may  be  fi^eble  and  intermittent  and  the  heart  be  acting  regularly. 

Rcmittcncc  of  the  pulse  is  quite  common  in  senile  pneumonia  independent 
of  cardiac  changes.  The  action  of  cold  upon  the  surface  in  the  aged  is  very 
ouiekly  indicated  by  the  radial  pulse  lessening  its  volume  and  strength,  so 
Itjat  if  the  pulse  at  the  wrist  is  taken  it  should  be  from  the  arm  which  baa 
Ihiqu  aivered.  To  avoid  error,  the  pulse  in  senile  pneumonia  must  be  counted 
at  the  heart. 

The  surface  of  the  body  may  be  pungently  hot  and  dry  until  the  crisis  is 
reached,  or  it  may  be  bathed  in  perspiration  from  the  onset  of  the  disease, 
A  moist  surface  has  been  regarded  as  a  very  fa%"orabIe  sign,  but  wliea  in  the 
height  of  the  disease  the  parched  skin  becomes  moist  ajid  the  patient  is  not 
relieved,  it  is  an  unfavorable  rather  than  a  favomble  symptom,  and  is  met 
with  more  often  in  fatal  cases  than  in  those  that  recover. 

In  most  cases  of  croupous  pneumonia  the  uxpression  of  the  countenance  ifl 
characteristic.  It  is  one  of  anxiety,  and  over  the  malar  bones  is  a  mahogany 
Ousli — not,  as  in  typhus  fever,  diffused,  but  well  defined  and  circumscribea* 
so  that  it  is  sometimes  called  the  pneumonic  spot  While  the  cheeks  exhibit 
a  spot  of  this  dusky  hue,  the  rest  of  the  face  may  have  an  earthy  pallor. 
BouiUard  states  that  the  pneumonic  flush  on  the  cheek  is  most  marked  when 
the  pneumonia  has  its  seat  at  the  apex  of  the  lung.  Some  authorities  state 
that  the  cheek  flushes  most  or  solely  on  the  afiected  side,  while  others'  have 
shown  that  the  cheek  oo  the  side  opposite  to  that  aflected  is  the  one  that  is 
usually  flushed.  In  this  connection  it  is  interesting  to  mention  the  case  of 
Jaccoud,  who,  suflering  from  an  attack  of  pneumonia  himself,  noticed  for 
twenty-four  hours  preceding  the  pneumonia  signs  a  flysh  and  a  burning 
sensation  in  the  cheek  opposite  to  the  side  affected.  Usually  one  cheek  ia 
more  flushed  than  the  other,  and  this  is  undoubtedly  due  to  disturbance  of 
the  vaso-motor  system. 

When  the  impediment  to  the  circulation  is  excessive,  or  when  vaso-motor 
disturbance  is  marked,  the  lips  become  cyanosed.  At  the  time  of  crisis  the 
tiice  becomes  paler. 

In  about  one-half  the  cases  pneumonia  is  attended  by  an  herpetic  erup- 

^  Barthez  and  RiUiet, 
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tion  upon  the  lipe,  nose,  cheeks,  or  eyelids.  It  rarely  appears  before  the  sec- 
ond or  third  day.  It  may  not  apjwar  until  the  crisis  is  reached.  Herpes 
occurs  with  varying  frequency  in  ditFcreiit  years,  but  is  more  coninionly  met 
in  pneumonia  than  m  any  other  febrile  state.  One  winter  nearly  every  case  of 
pneumonia  in  Bellevue  Hospital  wa^  accompanied  by  herpes  labial  is,  When 
sweating  exists  and  involves  the  entire  body,  it  is  very  frequently  accom- 
panied by  sudamina,  wldch  are  either  abundant  or  sparse,  and  seem  to  have 
a  criticaf  eigniticance. 

In  children,  while  the  surface  of  the  body  is  hot  and  dry  the  extremities 
are  cool.  The  pneumonic  flush  instead  of  having  a  mahogany  tint  assumes 
a  bluish-white  tint.  Cyanosis  of  the  extremities  is  more  frequent  than  in 
adults,  and  herpes  labialia  more  common.  All  the  cutaneous  symptoms  are 
exaggerated  in  children. 

In  old  age  the  pneumonic  flush  is  often  the  first  objective  sicn  of  pneu- 

►nia.     The  eyelids  alone  are  cyanotic.     If  the  face  is  dusky  at  first,  it  sub- 

joently  assumes  a  sallow  hue,  and  the  surtiice-heiit,  which  is  greatest  in  the 
rooming,  is  succeeded  by  a  cohl,  clammy  pei'spiration. 

Cerebral  Symptoms. — The  cei'cbral  symptoms  in  the  early  stage  of  pneu- 
monia are  not  very  significant.  Headache  is  usually  present  at  the  onset, 
and  may  contmue  throughout  the  disease.  It  usually  ste^idily  diminishes 
after  the  third  day.  If  it  is  severe  in  the  evening,  there  will  be  slight  delir- 
ium at  night — so  slight  as  often  to  escape  notice.  Delirium  and  convulsions 
rarely  occur  except  in  debilitated  subjects  and  in  persons  of  enervating 
habits.  It  is  mc^st  frequently  met  with  in  alcoholic  subjects,  and  then  it 
Sisumes  the  character  of  delirium  tremens.  It  is  an  active,  busy,  restless 
delirium:  the  patient  is  constantly  talking,  but  seldom  in  a  coherent  manner. 
Sometimes,  in  those  who  are  not  alcoholic  subjects,  the  delirium  may  assume 
an  active  and  violent  character.  Whenever  active  delirium  is  present,  it  is 
important  to  make  careful  and  diligent  search  into  the  previous  habits  of  the 
patient 

Pneumonia  of  the  apex  is  more  apt  to  be  accompanied  by  severe  cerebral 
symptoms  than  when  it  ha«  its  seat  at  the  liase. 

Delirium  may  pass  inUi  coma.  When  delirium  and  headache  are  marked 
symptums,  muscular  tremors  (suhsultus  tiTidinum)  are  very  apt  to  occur,  with 
insumnia  and  frightful  hallucinations.  Intleed,  these  cerebral  symptoms  are 
often  so  prominent  in  alcaholic  pneunioniu»  tuid  occur  so  early,  that  the  pneu- 
monia may  be  wholly  masked,  and  will  oidy  be  discoveretl  by  the  teuipcrature- 
ranu^e  and  by  a  careful  physical  exploration  of  the  chejit. 

When  delirium  is  present  in  feeble  patients,  it  assumes  a  low  muttering 
typhoid  type,  and  a  state  of  stupor  is  soon  reached. 

Among  the  rare  nen^ous  symptcmis  met  with  in  pneumonia  may  be  meu- 
tioned  photo [)lu>bia,  disturbances  of  vision,  and  deafness. 

In  children  the  cerebral  symptoms  are  more  prominent  than  in  adultji,  and 
they  do  not  seem  to  be  Indtienced  by  the  extent  of  Jung  involved.  Stujior 
ana  restlessness  on  the  one  hand,  or  headache,  delirium,  and  convulsions  on 
the  other,  may  usher  in  pneuni(mia  in  children  without  any  prudromatji. 

Sometimes  children  pass  rapidly  luto  a  semi-comatose  condition  which  has 
not  becm  precedtjd  by  delirium  or  convulsions.  Convulsions  are  as  common 
in  children  m  they  are  rare  in  adults,  and  occur  with  greatest  fxequency  and 
severity  during  dentition.  The  convulsions  njay  be  general  iind  resemble 
thoee  of  epilepsy  (pneuraonie  cclamptirjue  of  Burthess  and  Rilliet).  or  they 
may  attack  single  muscles  or  groups  of  muscles,  the  child  occasionally  passing 
into  a  tetanic  or  opisthotonic  condition. 

If  convulsions  do  not  occur  until  late  they  are  quickly  followed  by  a  deep 
and  fatal  coma.  A  very  rare  occurrence  is  partial  paralysis  of  the  nmscles 
which  were  involved  during  the  convulsive  j>eriod.     Such  paralysis  is  often 
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|H*rmaneiit.  Again,  the  cerebral  symptoms  may  cloeely  r^emble  those  which 
attend  ocrebro-spinal  meningitis — viz.  heudtiche,  constipation,  great  prostr^ 
tion,  ficlinum^  convulsions,  opistliotouos,  aud  strabisraus.  As  in  meningiti: 
tliere  ia  a  peculiar  cry,  and  all  tlie  symptoms  may  point  directly  to  the  bmi: 
Thefiie  symptoms  are  mot?t  likely  to  be  present  in  the  pneumonia  of  the  ape£ 
in  children  from  five  to  seven  years  of  age,' 

In  senile  pneumonia  lieadache  may  persist  throughout  the  entire  attack  :  it 
is  usually  accompauied  by  delirium  of  a  mild  type,  especially  when  the  apejEj 
of  tlie  lung  is  involved.  These  patientd  are  Xi^ry  loquacious  and  have  a  cou- 
stant  desire  to  get  out  of  bed. 

Alimentary  Tract. — The  symptoms  referable  to  the  digestive  aj^aratus  are 
lU'ither  diugnostic  nor  importUDt.     Nausea  and  vomiting  are  not  infreqnen 
and  in  aljuut  15  per  cent,  of  all  cases  are  among  the  initial  symptoms.     Gas- 
tric symptoms,  when  severe  aud  persistent,  greatly  endanger  life.     There  is 
no  characteristic  appearance  of  the  tongue:  it  may  be  normal  throughout,  o] 
covered  with  a  creamy-white  fur,  which  becomes  dry  and  brown  as  the  diseai 
advances.     In  severe  cases  and  toward  the  eoid  of  the  disease  tlie  lips  ani 
tongue  become  brown,  dry»  and  cracked,  and  sordes  collect  on  the  tecthj 
Anorexia  is  marked  at  the  onset,  and  the  thirst  is  intense-     When  conval 
eence  commences  the  tongue  becomes  clean  and  the  appetite  returns,     0< 
sionally  there  is  a  catarrh  of  the  oral  mucous  membrane,     Diarrhcea  ma; 
occur  im  one  of  the  initial  symptoms,    Jt  is  most  apt  to  be  present  when  tin 
are  nausea  and  vomiting.    As  a  rule,  the  bowels  ai-e  constipated  and  thestoc»! 
dry.     In  y<mng  children  nausea  and  vomiting  arc  more  common,  and  in  50' 
per  cent,  of  the  cases  nslier  in  the  disease.     They  usually  cease  on  the  second 
day,  although  they  may  persist  until  the  crisis  occurs.     Excessive  and  violent 
diarrhoea  may  precede  a  fatal  termination. 

In  senile  croupous  pneumonia  the  tongue  early  becomes  dry,  shrivelled|. 
and   covered  witli  a  thick  brown  coating,  and  is  protruded  with  diflicultyi' 
Although  these  jiutient^  do  not  complain  of  thirst,  they  take  with  avidit] 
Huids  that  are  placed  to  their  lips.     As  the  period  of  crisis  is  reached  critic 
diarrhoea  is  of  IVecjuent  occurrence. 

Loss  of  strength  occurs  earlier  and  is  more  marked  in  pneumonia  than  in 
any  otlier  acutt"  disease  except  typhus  fever.  Pneumonia  patients  become 
very  weak  within  the  first  five  days.  The  recovery  of  strength  during  con- 
valescence is  rapid. 

Urine. — The  ui'inn  at  the  onset  of  pneumonia  is  sc4mty,  high-colored,  and 
of  high  specific  gravity.  Tlie  amount  of  urea  excreted  is  twice  or  three 
timeii  more  tlian  the  normal  The  excess  of  urea  increases  until  the  crisb, 
and  then  suddenly  diminishes  with  the  fall  in  temperature,  often  below  the 
normal  standard.^ 

Uric  acid  is  also  Increased,  and  follows  the  same  course  as  that  of  the  urea. 
The  inorganic  salts  of  the  urine,  especiuDy  the  sodium  chloride,  are  dimin^ 
ished,  and  during  the  height  of  the  pm  union ia  may  lie  wholly  absent.  Mud0 
has  heen  written  concerning  this  diminution,  wliit-h  is  by  no  means  peculiar 
to  pneuoioiiia,  but  in  no  other  acute  disease  is  its  diminution  so  constant 
aud  marked  a  svmptom.  i^odium  chloride  is  probably  retained  in  the  sys- 
tem, for  when  tfie  salt  has  been  administcreil  in  large  quantities  none  has 
apjK'ared  in  the  urine.  The  reapfiearanee  of  the  chlorides  in  the  urine  marks 
the  approach  of  convalescence,  and  when  tlie  crisis  occurs  they  appear  in 
exccf^H,  following  an  opposite  coun^e  to  the  urea  and  uric  acid. 

Although  these  last  two  ingredients  are  in  very  rare  cases  retaineil,  the 

^  This  form  is  the  pneumonie  m^nini^efi  of  Bartliei  and  Billiet. 

'The  dally  miioimt  of  urea  normally  excreted  its  suJjject  to  great  variaiions:  it  rang 
lietween  355  and  460  grainH.     Parkes  ijives  the  reuult  of  25  aiflerent  obeervatiuns:  ihi 
lowest  cat. mate  wm  -8ti.l  gr.  and  tlie  higliest  G8S.4  gr. 
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same  as  the  chlorides,  to  appear  when  the  crisis  occurs,  their  reteiitioD  is  usually 
accompanied  by  a  critiefd  diarrlnxii,  wlik'h  is  followed  by  a  prolonged  con- 
valescence. The  diarrhoea  is  aDdoubtedly  due  to  the  irritation  caused  by  the 
urea. 

Parkes*  states  that  sulphuric  acid  is  increased  and  phosphoric  acid  is  diinin- 
ialtt'd,  but  Huss  atlirnis  that  bdth  ncuh  are  dinunished.  With  the  inirease 
of  the  urea  and  uric  acid,  aud  dimicution  of  chlorides,  bi^liarj  pigment 
will  appear  in  the  urine,  and  occasional ly  the  biliary  acids. 

Hlijrht  albuminuria  is  au  ordiuary  phenomenon  of  pneumonia,  and,  though 
usuulfy  met  with  in  the  second  stage,  it  may  appear  at  any  time.  This  symp- 
tom is  present  in  35  per  cent,  of  all  cui^s.  Its  presence  is  a  point  of  resem- 
blanco  oetween  pneumonia  inid  otiier  acute  bloud  diseases.  The  more  severe 
the  pneumonia,  the  more  marke<l  is  the  albuuiinuria.  tSome  have  ascribed  its 
presence  to  pajssive  hyperteinia  the  result  of  tlie  pulmonary  obstruction.  This 
IS  questionable,  except  in  those  rare  cases  wliere  venous  engorgement  is  indi- 
cated by  cyanosis,  enlargement  of  the  liver,  jugular  pulsation,  etc. 

In  children  the  amount  of  urine  correspond.-i  to  the  quantity  of  fluid  taken. 

Critical  Phenomena. — At  the  end  of  the  first  week,  during  which  all  the 
symptoms  have  increased  in  severity,  the  coutiuued  fall  of  temperature  tells 
US  that  convalescence  is  established.  As  the  temperature  tails,  profuse  (crit- 
ical) sweating  occurs,  Botli  of  these  [iheuomena  nisiy  *iccur  to  such  an  extent 
that  for  hours  the  condition  of  the  patient  is  oue  of  coHapse, 

In  rare  cnscs  death  has  occurred  in  the  midst  of  these  symptoms.  The 
respirations  and  piilse^ratc  are  diminished  in  fref|ucncy,  the  pulse  being  small 
ana  frequently  exhibiting  dicrotism.  The  cough  becomes  loose,  the  dyspncea 
aljates,  the  flush  disappears  from  the  check,  the  sputum  is  more  copious  and 
is  expectorated  with  less  difficulty;  it  la^jcs  the  rusty  color  from  metnmor- 
phosjii  of  its  hiemoglobin,  dlminisfie^  in  viscosity,  iiuJ  no  longer  adheres  to 
the  side  of  the  vessel,  but  becomes  more  opaque,  of  a  crenmy  consistency, 
and  resembles  that  of  siiuplif  bronchial  fatarrli.  When  resolution  is  retarded, 
the  creamy-yellow  tint  may  give  place  to  an  almost  black  Imc,  on  account  of 
the  excessive  amount  of  pigment  present.  As  convalescence  advances,  the 
sputa  become  saintier,  more  mucous,  watery,  transparent  and  coh.>rle^.  At 
the  time  of  crisis  the  intense  thirst  dimintsfies,  the  ai>pctite  returns,  paia  in 
the  side  subsides,  and  the  patient  passes  into  a  cpnet,  nutural  sleep,  to  waken 
fully  convalescent,  sutfering  only  from  extreme  exhaustiou. 

Epistaxis,  hiematuria,  and  hemorrhage  from  the  bowels  sometimes  occur  at 
the  critical  period,  and  may  be  regarded  either  as  accidents  or  as  the  result 
of  the  defervescence.  ^Afler  the  crisis  the  amount  of  urea  in  the  urine  (which 
during  thu  height  of  the  disease  was  augmented)  falls  to  normal  or  nearly  to 
normal.     8t)dium  chloride  appetirs  in  the  urine  as  soon  as  the  crisis  occurs. 

The  critical  plienr>inena  in  cliildren  are  the  same  as  in  ndults,  and  friMjuently 
the  fall  in  temperature  is  so  great  that  tor  hours  after  the  t-risia  they  lie  half 
unconscious,  with  a  cold  surface  covered  with  a  colliquative  sweat  With  the 
critical  sweat  there  is  often  a  caturrlial  How  from  the  nose.  When  children 
have  been  extremely  restless  or  delirious  the  crisis  is  marked  by  the  patient 
pairing  into  quiet  sleep. 

In  old  age,  when  recovery  occtirs,  it  is  generally  by  crisis,  and  a  critical 
diarrhoea  is  much  more  frequent  than  a  critical  sweat. 

In  adults  and  in  children  tlie  recovery  of  strength  and  flesh  is  rapid  ;  in 
the  aged  the  period  of  convalescence  is  very  [jroloriged,  and  often  doe^  not 
Itegin  (when  the  pneumonia  i:*  of  the  asthenic  — typhoid  —  type)  until  the 
fourteenth  or  fifteenth  day ;  still,  complete  recovery  may  be  reached, 

Bvraptoms  indicating  Danger. — When  croupous  pneumonia  is  to  terminate 
fatally,  dyspnoea  is  greatly  increased  ;  the  patient  suddenly  sinks ;  the  pulse 

*  On  the  Urine, 
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l>ecome8  extremely  small,  rapid,  irregular,  interniitt4?iit,  atid  dicrotic.  Large 
moist  riles  are  heard  over  the  larger  bronchi  and  trachea,  while  the  ausculta- 
tory signs  of  pulmonary  oedema  become  more  and  more  apparent.  The  sputa 
become  frothy,  liquid,  and  blood-staiiied,  or  are  entirely  suppressed.  Th^ 
respirations  become  more  and  more  hurried,  the  face  is  guuken  and  livid, 
the  extremities  are  cold,  and  the  superficial  capillary  ci relation  is  more  a^ld 
more  interfered  with,  as  is  indicated  by  the  cyanosis.  The  body  is  bathi.d  in 
a  profuse  cold  perspiration.     The  ftital  issue  is  usually  preceded  by  comu. 

The  temperature  may  eteadily  ns«  up  to  tlie  time  of  death,  or  dealli  may 
occur  in  the  defervescence.  lu  alcoholic  pneumonia  death  ie  preceded  by 
cerebral  symptoms,  such  aa  Bomm>lence,  numbneiiis  of  the  limbs,  a  stfose  of 
formication,  and  slight  convulsive  attacks. 

In  children  deiith  is  often  precedtd  by  convulsions  or  coma.  If  the  disease 
IS  protracted,  death  may  be  preceded  liy  extreme  exhaustion  and  collapse. 
Cyanosis  and  extreme  rapidity  of  the  pulse  are  usually  present  in  cbildren 
just  before  the  fatal  issue. 

Senile  pneumonia  may  end  fatally  within  a  few  hours  after  ite  onset  in  a 
most  unexpected  manner.  The  aged  patient  walks  apathetically  about,  tot- 
ters to  the  iK'd,  lies  down,  and  dies.  If  the  pneumonia  has  existed  for  a 
immber  of  days,  the  signs  of  a  fatal  termination  are  sallowness  of  the  face, 
a  cold  clammy  skin,  expansion  of  the  alae  nasi,  and  a  sudden  rise  or  fall  of 
the  tem|>erature.  The  inspirations  become  mere  gasps,  and,  following  the 
apathy,  the  patient  gradually  lapses  into  complete  coma. 

Symptoms  which  attend  the  Termination  of  Pneumonia  in  Abficesa. — 
Acute  pneumonia  terminates  in  abscess  in  from  1  to  2  per  cent,  of  all  the 
eases.  It  is  therefore  a  rare  temii nation.  It  is  most  frequent  in  debili- 
tatcdj  weak  subjects  and  in  those  who  liave  received  a  depressing  plan  of 
treatment.  The  expectoration  is  exceediiigly  copious  and  fetid,  and  the  sputa 
are  yellowish  or  yellowish-gray  in  color,  consisting  almost  wholly  of  purulent 
matter.  Pigment  is  uautilly  found  in  the  expectorated  masses,  and  w^hen 
shreds  of  pulmonary  tissue  arc  present  the  diagnosis  is  esUiblishcd.  The 
fever  assumes  a  hectic  tvi>e  and  is  acconiftanicd  by  rigors  and  sweats. 

After  these  symptoms  have  con  tinned  for  a  time,  the  patient  grows  weaker 
and  emaciated,  and  death  resultn  from  exhaustion,  from  asphyxia  (when  a 
large  bronchus  is  plugged  with  pus),  or  from  the  discharge  oi  the  abscess  into 
a  neighboring  cavity. 

DaCosta  states  that  "  pulmonary  pneumonic  abscesses  are  at  the  base  of  ihe 
lung;"  Fox  locates  them  **at  the  apex;'^  Green,  *'on  the  upper  lobe;**  I  have 
found  them  in  both  situations. 

The  physical  evidences  of  a  1ung-c4ivity  are  the  most  reliable  signs  of  pneu- 
monic abscess.  Abscess  is  a  very  rare  termination  of  croupous  pneumonia  in 
children.  In  old  age  the  formation  of  abseesiJes  is  never  evinced  by  any  well- 
marked  symptoms.  The  findinfj  of  clastic  fibres  in  the  sputa  with  the  physi- 
cal signs  of  a  cavity  are  the  only  diagnostic  signs. 

Symptoms  which  attend  the  Termiiintion  of  Pneumonia  in  Gangrene. — 
Gangrene  as  a  termination  of  pneumonia  has  been  found  in  about  14  per 
rent,  of  eases/  This  must  be  regarded  as  an  exceptionally  high  percentage. 
Its  occurrence  is  usually  accompanied  by  symptoms  of  sudden  colla|:»se.  The 
pulse  becomes  rapid,  ieeblc»  and  intermittent,  the  face  is  pale  and  of  a  deathly 
nue,  and  there  is  a  profuse  expectoration  of  blackish -green  masses  containing 
shreds  of  decomposed  and  decomposing  lung^:ubstanceof  an  exceedingly  fetid 
odor.  The  breath  is  fetid  and  the  whole  body  emits  a  cadaverous  smell.  The 
rapidly -increasing  prostnition  is  sometimes  accompanied  by  hemorrhage. 

The  sickening  and  indescribable  odor  of  pulmonary  gangrene  is  most  per- 
ceptible after  an  attack  of  coughing.  Gangrene  has  its  most  frequent  site  in 
*  In  28  out  of  200  ctu»es  {Qu^a  llospiial  Reports,  Sec.  ril,  18-18), 
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the  lower  lobes  of  the  lung,  aiitl  it  is  here  that  a  careful  .search  must  be  raade 
for  thu  rather  iU^efin^d  plivriiail  signs  which  attend  its  development.  In 
old  age,  when  a  pneumonia  is  to  terminiitc  in  a  gangrene,  typhoid  symptoms 
appear  very  early,  and  death  occurs  with  sjTuptomii  of  tlie  profoundest  col* 
lape4i  within  five  days  from  the  initial  chill. 

Symptoms  which  attend  the  Termimition  of  Pneumonia  in  Purulent  InBl- 
tratiuu. — The  symptoms  of  purulent  infiltration  diifer  but  slightly  from  those 
of  the  tliird  stage  of  pneumonia.  When  resolution  does  not  take  place  at 
the  period  of  crisis,  and  the  temperature  rcnoBins  high,  accompanied  by 
symptoms  of  prostration  and  proiiise  putrid  oxpcctoratioo,  witli  none  of 
the  physical  signs  of  resolution^  purulent  infiltration  is  to  be  suspected. 
Death  may  result  from  exhaustion,  or  recovery  take  place  after  a  prolonged 
ooDvaleacence  (see  Fig.  38). 

Fig.  38. 
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CrompWA  P&eutDOQl.'i  in  the  Adutt,  termiDatiny:  in  Purulent  InQltraUou :  Dt^ath  oq  fourteenth  dnj. 

Mild  delirium  is  a  frequent  symptom  during  the  stage  of  purulent  infiltra. 
tion.  The  sputa  contain  a  large  number  of  cells  in  various  stages  of  fatty 
degenenition.     The  temperature  ha*^  re«j^iihir  evening  exacerbations,  and  often 

'^— '-  liigher  tlian  during  any  preccdinti^  period  of  the  di.seiisc.  The  tongue 
_  »  brown  and  dry,  sordes  collect  upon  the  teeth,  and  the  patient  passes 
into  a  typhoid  state. 

Typhoid  pneumonia  is  a  term  which  has  been  applied  to  a  variety  of 
croupous  pneumonia  which  is  attendi3d  by  typhoid  gvmptoms.  It  hn.s  also 
been  called  aijthenic,  low,  or  nervous  pneumonia.  There  are  symptoms  of 
extreme  prostration  from  its  onset.  After  well-marked  pneumonic  symptoms 
have  been  present  for  a  few  days,  the  patient  passes  into  a  condition  of 
^Ipllreme  prostration.  • 

There  is  little  or  no  expectoration,  no  dyspiinja^  no  pain,  no  co«f^h.  Sordes 
OoUect  on  the  teeth  and  ^ums  j  the  tongue  becomes  thickly  coated  with  hlack 
cnistA:  the  pulse  becomes  small,  feeble,  and  rapid,  and  there  in  a  tendency  to 
the  formation  of  bed-sores;  and  then  occur  stupor»  somnolence,  and  a  con- 
tinuous low  muttering  delirium.  This  form  of  pneumonia  is  met  with  most 
frequently  in  the  aged.  In  some  cases  there  is  marked  disturbance  of  the 
special  senses. 

Tremora  and  subsultus  tendinum  frequently  coexist.  It  may  be  accompa- 
nied by  glandular  swellings,  by  sliarp  and  darting  muscular  pains,  by  arthritic 
Bymptoms,  or  by  great  gastric  disturbance.     It  is  not  infrequent  in  epidemics, 
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and  it  may  follow  or  accompany  erysipelas,  Bright's  disease,  alcoholismus,  or 
phlebitis.  It  is  always  a  grave  condition,  but  recovery  m  possible.  Conva- 
lescence, which  is  very  tedious,  may  commence  as  early  as  the  twelfth  or  four- 
teenth day.  Sometimes  a  modification  of  typhoid  pneumonia  accompanies  dys- 
entery, intestinal  catarrh,  or  a  phlegmonous  gastritis.  There  are  great  sweating, 
profuse  diarrhooa  (colliquative),  and  high  fever.  The  odor  of  the  sputa  resem- 
oles  that  of  gangrene  of  the  lungs.     Such  cases  commonly  end  fatally.' 

Bilious  or  Gastric  Pneumonia. — Croupous  pneumonia  occurring  in  malarial 
districts,  accompanied  by  gastro-enteric  or  hepatic  symptoms,  is  known  as 
malarial  or  bilious  pneumonia.  It  has  all  the  characteristic  symptoms  of 
pneumonia  of  a  very  severe  type,  but  the  fever  is  paroxysmal.  The  tongue 
is  heavily  coated ;  nausea  and  vomiting  are  common,  and  may  persist 
throughout  its  entire  course ;  the  epigastrium  is  distended  and  tender ;  the 
skin  is  jaundiced ;  the  liver  is  enlarged,  and  there  is  usually  an  exhausting 
diarrhoea,  attended  by  greenish,  black,  viscid,  and  inodorous  stools.  The 
hepatic  congestion  and  jaundice  are  due  to  a  coincident  gastro-duodenal 
catarrh. 

Bilious  pneumonia  may  be  of  a  sthenic  or  asthenic  type.  The  theory  that 
the  liver  becomes  inflamed  by  extension  from  the  lung  is  untenable. 

The  symptoms  of  bilious  pneumonia  have  frequently  led  to  a  diagnosis  of 
tvphoid  gastric  fever  or  some  severe  acute  affection  of  the  intestinal  tract. 
But  a  reference  to  the  physical  signs  will  remove  all  doubts. 

Bilious  pneumonia  runs  a  more  protracted  course  and  has  a  much  lono:er 
period  of  convalescence  than  ordinary  croupous  pneumonia.  In  old  age  this 
form  is  not  infrequent.  The  vomiting  is  distinctly  bilious  in  character,  and 
at  this  period  of  life  somnolence  and  stupor  are  quite  common,  and  are 
exceedingly  unfavorable  symptoms. 

Latent  Pneumonia. — Pneumonia  in  adults  is  seldom  latent  unless  it  com- 
plicates some  disease  whose  symptoms  are  so  severe,  and  the  attending  pros- 
tration is  so  great,  as  to  obscure  the  characteristic  signs  of  the  pneumonia. 
Intercurrent  senile  pneumonia  is  always  latent,  and  Grisolle  says  that  an 
exploration  of  the  thoracic  organs  in  the  majority  of  such  cases  gives 
negative  results.  If,  then,  an  intercurrent  senile  pneumonia  runs  its  course 
witliout  expectoration,  without  dyspnoea,  without  the  pneumonic  flush,  and 
without  any  of  the  physical  signs  of  pneumonia,  its  diagnosis  must  rest — 
first,  on  the  extreme  frequency  of  pneumonia  in  old  age ;  secondly,  on  the 
fact  that  of  all  the  phlegmasiaj  of  advanced  life  pneumonia  is  the  one  which 
is  oflonest  latent ;  thirdly,  that  of  all  the  acute  diseases  in  old  age  pneumonia 
is  attended  by  the  highest  range  of  temperature  and  the  greatest  prostration. 
When  an  old  person  has  a  slight  rigor  followed  by  febrile  movement,  with 
great  prostration,  for  which  no  explanation  can  be  found,  pneumonia  may  be 
suspected,  even  though  all  its  diagnostic  signs  are  absent. 

Intermittent  or  remittent  pneumonia,  which  is  described  by  some  authors 
as  a  distinct  type,  is  a  form  of  acute  pneumonia  in  which  a  malarial  element 
is  so  pronounced  that  all  the  pneumonic  symptoms,  even  the  physical  signs, 
undergo  distinct  intermission,  returning  each  day  with  increasing  severity. 
Occasionally,  instead  of  the  quotidian  it  assumes  the  tertian  type.  During 
the  intermission  the  temperature  may  fall  to  normal.  Severe  chills  and 
sweating  are  often  present,  and  the  pneumonia  is  not  infrequently  double. 

The  malarial  conditions  which  give  rise  to  this  type  of  pneumonia  occur 
more  frequently  in  our  Southern  and  Western  States  than  in  any  other  part 
of  the  world. 

Physical  Signs. — Bv  studying  the  physical  siens  of  croupous  pneumonia 
in  connection  with  the  different  stages  of  its  morbid  anatomy,  their  import- 
ance as  elements  in  diagnosis  and  prognosis  can  best  be  appreciated. 

*  Cydo,  Pract.  Med.,  iii.,  art.  "Gastritis." 
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filage  of  Engorgement. — The  physical  si^^s  in^llcntive  of  the  first  stage  of 
eroapous  pneumonia  are  usually  present  within  twenty-four  hours  at\er  its 
iDvasioD.  If  the  pneumonia  is  central,  their  appearance  may  be  delayed 
until  the  third  clay. 

Inspection.^ — C!)n  inspection  the  movements  of  the  affected  side  are  noticed 
to  be  more  or  le!?^^  rej^tricted,  while  the  uuiideetcd  gide  moves  as  in  health. 
In  double  pneumonia  the  respiratory  movements  will  assume  a  costal  type, 
attended  by  an  increase  in  the  abdominal  breathing. 

Palpation. — ^On  palpation  there  is  more  or  less  increase  in  the  vocal  fre- 
mitus on  the  aflcctcti  side.  The  degree  of  incrci^L^e  c(>rri!S|w>nds  to  the  extent 
»0f  the  engorgement.  It  must  always  be  remc  tube  rid  thut  normally  the  vocal 
fremitus  is  more  marked  on  the  right  side  than  on  the  leH, 

Percussion.^ — There  \&  alii^ht  dubiess  over  that  portion  of  the  eh<^t-wall 
which  corn^ponds  to  the  atlected  portion  of  lung:  its  extent  varies  with  the 
amount  of  lung  involved.  It  is  never  well  marked  until  the  end  of  the  tirst 
etage,  although  the  pulmonary  capillaries  are  engorged  with  blood  from  the 
comuioncement.  Even  at  the  end  of  this  stage  the  intensity  of  the  pereus- 
Bion  sound,  although  diminished  and  muliled,  has  a  slightly  tympanitic  qual- 
ity, due  to  the  fact  that  the  exudation  hns  not  completely  displaced  the  air 
in  the  distended  alveolL  Very  extensive  centml  pneumonin  may  fail  to  give 
either  increase  in  vocid  fremitus  or  dulnetjw  on  percusi^ion  until  the  second  stage 
is  well  advanced.     Absolute  dulness  during  this  stage  is  of  rare  occurrence, 

Auscultation. — During  the  dry  stagje,  which  according  to  some*  is  said  to 
precede  the  exudation  stage,  there  will  be  noticed  a  feebleness  and  unnatural 
dryness  of  the  respiratorv  murmur.  S^ometimes  it  is  harsh,  at  others  feeble 
and  loses  the  peculiar  breezy,  rustling  qujility  of  the  normal  respiratory 
srnind.  If  it  is  le.ss  intense  over  the  atlected  portion  of  the  lung,  it  is  exag- 
gemtefl  over  the  unaffected  portion.  These  changes?  are  apt  to  pass  unrecog- 
nixerl  unless  auscultation  m  prar-tised  frecjuently  and  early  in  the  diseaBe*  As 
woim  as  the  engorgement  is  well  marked  and  exudation  tsikes  place  into  the 
air-celK  fine  crackling  sounds  are  heard  at  the  end  of  inspiration.  These 
aounds  are  called  crepitant  rdles,  and  are  regarded  as  the  chanvcteristic  sign 
of  the  first  stage  of  pneumonia.  They  resemble  those  produced  by  throwing 
salt  on  live  coals  or  rubbing  the  hair  in  the  neighborhood  of  the  ear  between 
the  fingers.  These  rdles  do  not  necejssanly  depend  upon  the  presence  of  liuid 
in  the  alveoli,  but  may  arise  from  the  sudden  separation  of  the  alveolar  walls 
nt  the  end  of  inspiration  when  they  have  been  agglutinated  by  a  tenacious 
exudation.  They  are  as  numerous  as  they  are  minute,  are  unatflcted  by 
coughing,  and  remain  audible  over  a  circumscribed  space  from  twelve  to 
twenty-four  hours.  Whenever  the  pneumonic  stages!  follow  each  other  in 
rapid  succession,  the  crepitant  r&le  may  not  be  heard.  It  is  rarely  present 
in  a  pneumonia  which  is  developed  during  an  attack  of  acute  articular  rheu- 
matism. With  the  crepitant  rdle  the  respiratory  murmur  is  feeble  or  a^ssumea 
I  broncho- vesicular  cliaracter, 

WTien,  as  often  happens,  pneumonia  hss  been  preceded  by  or  complicates 

Tiny  other  thoracic  affection,  the  crepitant  rale  will   be  mingled   with   the 

Boundi  arising  from  that  particular  cundition.     It  is  said^  that  bronchial 

breathing  is  sometimes  heard  in  this  stage  of  pneumonia.     The  voice-sounds 

undergo  slight  increase  in  their  intensity  over  the  seat  of  the  pneumonic 

"  agr>rgement. 

In  children  the  crepitant  rdle  is  frequently  absent,  and,  though  it  may  be 
beanl  at  the  end  of  a  full  inspiration  afler  coughing,  it  is  never  so  fine  or 
distinct  as  in  adults.  In  children  there  will  he  no  increase  in  vocal  fremitus 
if,  as  often  happens,  a  large  bronchus  leading  to  the  inflamed  spot  is  plugged 
with  mucus. 


'Stokes. 


*  Traube,  Annd.  der  ChariUj  I  2$6, 
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In  old  age  the  physical  signs  of  ndult  pneumonia  are  modified  by  certain 
physiolof;^ical  changes  uhirh  ocfur  in  the  lungs  and  chest-cavity  of  the  aged. 
The  more  complete  bony  union  of  the  cJiest-walls,  the  curvature  of  the  si>ine, 
the  rigidity  of  the  bronchial  tubes^  the  rounded  form  of  the  chest,  ancl  the 
senile  rarefaction  of  the  lungs,  give  rise  to  extra  resonance  on  percussion  aa 
compared  with  an  adult  chest.  On  account  of  the  great  arching  of  the 
Bternum  and  the  deposition  of  carbonaceons  material  at  the  apex  of  the  lung, 
the  clavicular  region  near  the  median  line  gives  a  dull  percusi^ion  sound.  The 
scapular  and  supra-Bcapiilur  regions  are  lej*w  resonant  than  in  the  adult,  on 
account  of  the  tilting  of  the  scapulae  due  to  curvature  of  the  spine.  There 
is  a  loss  in  the  vesicular  element  of  the  respiratory  munnur,  and  it  resembles 
the  j^ound  produced  by  a  forceful  expulsion  of  air  from  the  compressed  lips. 
When  the  septa  or  the  ah-coli  are  torn  and  greatly  distended,  it  has  a  bron- 
chial character.  Its  intensity  varies:  at  one  moment  it  is  loud,  at  another 
hanlly  perccjjtible ;  the  variation  occurs  not  only  in  the  same  individual,  but 
in  dideivnt  individuals  of  the  same  age.  The  %'ocal  sounds  are  loud  and  hron- 
chophonic  in  character^  and  have  a  vibration  closclv  resembling  ipgophony. 
It  is  also  to  be  mentioned  that  it  Is  almost  a  physiological  conditiou  iVtr  old 
people  to  have  bronchorrho^a ;  hence  mucous  rules  may  be  present  during  the 
whole  iicriod  of  advanced  life,  and  if  one  relies  on  the  usual  crepitating  rales 
of  adult  pneumonia  for  a  diagnosis  he  will  be  misle*]. 

Inspection  and  palpation  in  the  first  stage  of  senile  pneumonia  furnish  little 
positive  information.  Percussion  will  give  little  dulne^  until  the  lung  has 
reached  the  stage  of  red  hepatization,  and  even  then  it  may  be  so  slight  as  to 
pass  unnoticed.  Very  early  in  the  disease  the  respiratory  murmur  is  feeble 
and  iudif^tinct  over  the  affected  portion,  Avhile  the  portion  of  lung  that  is  not 
involved  assumes,  for  the  time,  all  the  characters  of  a  normal  adult  respira- 
tory munnur.  Apiin,  the  breathing  over  the  pneumonia  may  be  intensely 
puerile  and  interrupted. 

Tiic  crepitant  rale  is  rarely  present  in  the  first  stage  of  senile  pneumonia, 
but  subcrepitant  rales  and  large  moist  rales  resembling  those  of  bronchitis 
are  heard  during  the  whole  of  this  stage.  The  explanation  of  the  absence 
of  the  crepitant  rale  is  to  be  found  in  the  physiological  condition  of  the  air- 
cells  just  referred  to.  Sometimes,  on  a  deep  inspiration  atkr  violent  cough- 
ing, iine  crepitation  is  heard,  but  upon  careful  examination  it  will  not  be 
found  to  difler  from  the  rales  of  ca[>illary  bronchitis.  It  may  be  stated  n&  a 
general  rule  that  the  feebler  and  more  superficial  the  respirations  the  lee 
distinct  will  be  the  adventitious  sounds. 

The  physiological  rigidity  of  the  bronchi  in  old  age  favors  the  early  devel- 
opment  of  bronchial  breathing,  which  is  often  the  first  physical  sign  of  senile 
pneumonia.  One  of  its  peculiarities,  when  occurring  in  the  stage  of  engcjrgc- 
meut.  Is  that  it  is  most  distinct  at  the  root  of  the  inflamed  lung. 

Stage  of  Red  Hepatization, — The  physical  signs  of  the  second  stage  of 
croupous  pneumonia  are  more  diagnostic  than  those  of  either  of  the  other 
stages. 

Inspection  shows  the  expansive  movements  of  the  aflected  side  to  be  more 
markedly  diminished  than  in  the  first  stage,  while  those  of  the  healthy  side  are 
increased.     Frequently  there  is  absolute  toss  of  motion  over  the  inflamed  lung. 

Palpation. — By  palpation  the  vocal  fremitus  is  usually  increajsed  on  the 
afiectcd  side  over  the  consolidated  lung-tissue.  In  some  instances  it  may  be 
only  sliglitly  increased,  and  in  rare  instances  it  will  be  found  less  amrked 
upon  the  a&ected  side  than  upon  the  healthy.  Falfiation  may  also  reveal 
slight  displacement  of  the  heart  from  the  pressure  of  the  distendctl  lung; 
and  in  rare  cases  well-marked  pulsation  is  felt  over  the  afiected  Inng.^ 

^  Skodru  Stokes,  and  Gnires  regnrd  this  as  the  resuH  of  increft»erl  ptilAntion  of  tlie  arte- 
ries  in  the  inflamed  tipot;  and  Walshe  and  Fox  nither  admit  it,  but  Griuolle  deiiiea  11 
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It  is  evident  that  the  vibrations  of  the  vocal  cords  can  be  transmitted  from 
the  trachea  through  the  bronchi  and  hmg  to  the  chest-wall ^  and  there  is  no 
reason  why  the  cardiac  impulse  may  not  likewise  be  transmitted  through  a 
euHdified  lung  to  the  chest- wall. 

If  the  pneumonia  is  central,  the  vocul  fremitus  may  not  be  increased.  It 
is  diminished  when  there  is  an  abundant  pleuritic  exudation  over  the  pneu- 
monic lung. 

Percujsaion, — On  percussion  there  will  be  marked  dulneas  over  that  portion 
of  the  lun;;  which  is  the  seat  of  the  pneumonia,  while  over  the  healthy  por- 
tion, as  well  as  over  the  opposite  lung,  there  will  be  exaggerated  resonance. 
The  nearer  the  hepatization  approaches  the  surface  of  the  lu^^^  the  more 
m&rked  will  be  the  dulness,  lliere  h  a  peculiar  sen^^e  of  resistance  on  per- 
cui&ioQ  over  a  completely  airless  bepattzed  lung  which  is  not  pre«<ent  in  solidi- 
fication from  other  causes.  The  exact  outline  of  an  hepatized  lobe  can  oiten 
be  traced  on  the  chest*wall. 

The  tympanitic  quality  which  is  sometimes  present  during  the  stage  of 
engorgement  may  continue  anteriorly  during  the  second  stage,  and  yet  poste- 
riorly the  dulness  will  be  complete.  A  tymmnitic  percussion  sountl  is  some- 
ttmts  elicited  over  that  portion  of  lung  widdi  is  adjacent  to  tbe  consolidate*! 
lobe.  When  an  upper  lobe  is  cons(^lidated,  forcible  percussion  may  elicit  a 
tympanitic  sound,  for  the  colunm  of  air  in  a  large  bronchus  w^ill  vibrate 
under  forcible  percussion.  'Hie  cracked-pot  sound  (bruit  de  pot  i'^l^)  is  occa- 
sionally met  with  over  those  relaxed  and  permeable  parts  oi  the  lung  in  the 
iiDmediatc  vicinity  of  the  consolidation.  When  this  sound  is  present  over  the 
oon^*ilidrtted  portion,  it  is  due  to  the  sudden  expulsion  of  air  from  one  of  the 
litrpcr  bronchi.  It  is  most  frequent  in  young  persons  with  thin»  eliLstic  chest- 
walls.  The  cracked-|>ot  sound  in  pneumonia  is  not  increased  in  intensity 
when  the  patient's  mouth  is  open. 

In  basic  pneumonia  the  subclavicular  percussion  note  may  be  distinctly 
amphoric  in  character.  Dulness  may  appear  within  twelve  or  twenty-four 
hour»  after  the  onset  of  a  pneumonia,  or  it  may  be  delayed  until  the  fourth 

Auseultiition. — As  soon  as  the  air-ct^lls  are  completely  filleil  by  the  pneu* 
monic  exudation,  the  crepitant  rale  coanc^  and  bronchial  rei^piration  is  heard 
over  the  affected  lun^.  The  broiichial  hreatliing  is  due  to  the  fact  that  the 
veeicular  element  of  the  respiratory  soun«l  disappears  on  account  of  the  com- 
plete consolidation  of  the  Vf^^icular  structure,  and  the  tracheal  elenjcnt  of  the 
respiration  is  conveyed  to  the  chej^t-walls  through  the  consolidated  lung.  It 
often  has  a  metallic  element,  or  may  sound  like  the  tearing  of  a  piece  of 
linen.  Bronchial  respiration  is  more  intense  in  pneumonia  than  in  any  other 
disense. 

Laennee  taught  that  bronchial  re4=tpiration  was  due  to  the  superior  conduct- 
ing power  of  condensed  lung.  Skoda  <x)mbnts  this  view,  and  says  t!mt  bron- 
chiiif  respiration  is  generated  or  magnified  in  caverns  and  in  the  brofichi  of 
con<lensed  lung-fmbstance  l^y  the  air  in  these  cavities  and  in  tbe  bronclii 
vibrating  in  consonance  with  that  within  the  trachea.  The  condition  ncces- 
eary  ibr  this  consonance  is  provided  in  the  circumstance  that  the  air  is  pent 
up  in  confined  spaces  whose  walls  reflect  the  sonorous  undulations. 

The  more  complete  the  consolidation,  the  more  intense  is  the  bronchial 
respiration.  At  the  commencement  of  this  stage  the  tubular  breathing  only 
attends  expiration,  while  later  it  accompanies  both  acts.  Pleuritic  exudation 
may  mask  or  render  this  sound  very  indistinct.  It  mav  in  rare  instances  be 
ab^*nt  even  when  extensive  consolidation  exists  and  the  pleura  is  pertectly 
normaL  This  can  be  accounted  for  in  most  cases  by  the  plugging  of  a  large 
bronchus.     There  are  cases  in  which  its  absence  is  inexplicable. 

The  vocal  sounds  are  increased  in  intensity  and  bronchophony  is  heard 
Vol.  ni.— 22 
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over  the  consolidated  lung.  The  physical  conditions  of  the  hm^  wiiich  give 
rise  to  bronchophony  hnve  the  some  diagnostic  f*ijLrnificaiicc  u.s  the  Itninchial 
respiration,  and  in  all  rnj^tjinccs  its  occurrence,  its  dit^tinctnessj,  its  temporary 
disappearance,  and  its  reappearance  arc  dependent  ujmn  jireeisely  the  same 
condition8a.s  are  the  changes  m  the  bronchial  rcsjiinUiun.  If'  the  jdcural  cavity 
is  partially  filled  with  fluid,  bronchophony  will  be  indistinct  or  abtieut  below 
the  level  of  the  fluid,  while  at  its  level  the  voice-souudji  will  be  either  bron- 
chophoiiic  or  oegophonic. 

During  this  stage  the  heart-sounds  are  transmitted  to  the  Burfaee  over  the 
hepatijied  lung  with  greater  intensity  than  normal. 

In  children  dulncss  is  cijpecially  niarkcd  in  the  infra-scapular  region  of  the 
nfTected  side.  S<jnie  authors*  speak  of  a  feeling  of  grenter  golidity  below 
than  above  the  ncapuhi,  which  can  be  detected  before  the  ear  can  detect 
actual  dulue^H  on  percui^i^ion,  Vocal  fremitus  may  be  increased,  but  it  h 
not  reliable  on  account  of  the  changes  in  the  voice. 

In  old  age,  inspection  and  palpation  give  negiitive  resuhs.  Dulness  on 
pcrcnssion  in  old  age  would  be  regarded  as  normal  resonance  in  the  adult; 
hence  the  percussion  sound  in  senile  pneumonia  may  be  only  relatively  dull 
The  tubular  or  bronchial  breathing  in  the  second  stnge  of  senile  p>neunionia 
is  more  inten^'e  than  in  adidt  pneumonia,  if  mull  gurgles  or  mucus  mleg 
generally  persist  throughout  this  stnge.  BrorK^hophony  is  not  well  marked. 
On  causing  the  aged  patient  to  couLdi  and  expire  violently,  tubular  breathing 
may  be  heard  where  it  was  before  absent. 

Stage  of  Gray  Hepatization. — There  is  no  abrupt  transition  from  the 
second  to  the  third  stage  of  pneumonia,  so  that  the  physical  signs  of  the 
early  part  of  gray  hepatiz^ition  arc  the  same  as  those  of  the  second  stiige. 

Inspection, — As  resolution  progresses,  expansive  motion  on  the  alleet4?d 
side  becomes  more  and  more  api>nrent. 

Palpation. — On  palpation  the  vocal  fremitus  will  be  found  approaching 
normal,  its  intensity  diminisliing  as  resolution  occurs. 

Percussion.- — Dulncss  on  percussion  becomes  less  and  less  marked,  but  of 
all  the  signs  this  is  the  last  to  disappear.  Eare  cases  are  mentioned  where  it 
has  disappeared  in  twenty -four  hours  atlcr  the  comoiencement  of  re^ution 
by  crisis.  As  the  percussion  sound  approaclies  the  normal,  a  tympanic  note 
is  again  present  in  circu inscribed  spot«. 

Auscultation, — The  hrondiial  respiration  that  was  present  in  the  second 
stage  gives  place  to  broncho-vesiciihir  breatliing.  This  soon  l>ecome.s  blowing, 
then  indeterminate,  and  finally  approximates  to,  and  merges  into,  normal  vcsit^ 
ular  breathing.  Bronchophony  gives  place  to  exaggenited  vocal  resonance 
iji  connection  with  the  changes  in  the  respirator^'  and  vocal  sounds.  The 
crepitant  rule  returns,  but  is  soon  obscurccl  by  larger  and  moister  crcpitat- 
incf  sounds,  "  the  resolving  subcrepitant  rale  of  pneumonia,"  called  also  tlio 
rule  redux-  Large  and  small  mucus  rales,  sibilant  and  sonorous,  accompany 
the  subcrepitant  rale«,  to  disappear  only  when  resolution  is  complete.  Not 
infrequently  the  bronchial  rdles  that  are  developed  during  the  stage  of  r^m- 
lution  are  of  that  character  called  consonant*  or  ringing.' 

Tlie  physical  signs  of  this  stage  are  all  retrogressive,  and  they  disappear  in 
the  opposite  order  to  that  in  which  thev  appeared*  In  nire  instances  resolu- 
tion is  BO  rapid  that  the  subcrepitant  rile  is  not  heard.  In  this  class  of  cases 
dulness  on  percussion  and  bronchial  breathing  continue  for  some  time  afler 
the  crisis. 

In  children,  bronchial  breathing  rarely  disappears  before  the  seventh  day. 
It  is  of^en  accompanied  hy  the  subcrepitant  rfile.  When  re^ution  takes 
place,  bronchial  breathing  and  the  subcrepitant  rille  will  disappear  at  tlie 
game  time. 


West. 


•  Skod*. 


•  Tniiibo, 
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In  oltl  age,  inspection,  palpation,  and  percussion  give  Bitnilar  results  aa  in 
adult  pneumonia.  On  auseultatiuii  e<jarse  crepitating  sounds  and  loud  gur- 
i^les  are  often  heard  at  a  diriUiuce  from  the  site  of  the  pneumonia.  Tlie  rale 
r*^dux  is  not  distinctive  of  or  peculiar  to  the  third  stage  of  senile  pneumonid. 
The  sounds  heard  during  this  stage  are  called  mucous  crepitations,  by  which 
ia  meant  liquid  crepitatiu;i  rale:^  produced  in  tubes  intermediate  between  the 
brutichiolcs  and  the  larger  l*ronchi. 

If  pneumonia  terminates  in  purulent  infiltration,  the  temperature  remains 
h»;ih  and  symptoms  of  great  prostration  are  developed.  The  bronchial 
lircjithing  continues,  and  ueeomes  more  intense,  duhic^ss  on  percusction  per- 
sistj?.  and  sharp»  high-pitclied  rales  resembling  tine  gurgles  are  abundant. 

The  occurrence  of  abscess  or  gangrene  is  intliciitcd  by  the  pliysieal 
signs  which  attend  the  formation  of  cavities  in  consolidated  lung-substance. 

No  one  of  the  pliysieal  signs  which  is  present  in  the  different  stages  of 
paeumonia  is  sufficient  for  a  diagnosis,  but  the  manner  and  order  of  their 
occurrence,  and  their  relutioa  to  the  eymptoriis  which  mark  the  diiierent 
&tiiges  of  the  disease,  enable  one  to  rcueli  a  positive  diagnosis  in  all  typituil 
wases.  The  only  sympUim  of  croupou^s  pneumoniii  which  ciin  be  regarded  aa 
diaifnesticated  is  the  sputum. 

The  physical  sijjns  of  pulmonary  abscess  in  the  aged  are  very  generally 
wanting.  Distinctly  localized  gurgling  and  cavernous  respiration  mny,  when 
taken  in  connection  w^ith  the  rational  signs,  suihee  for  an  approxbuale  diag- 
nosis, but  the  great  rarity  of  abscess  iu  old  age  should  make  one  cautious  in 
iu  diagnosis.     The  sputa  will  greatly  aid  in  such  cnsc* 

The  physical  signs  of  senile  pneumonia  are  subject  to  greater  variations 
than  ever  occur  in  pneumonia  in  the  adult^  and  often  they  do  not  even  follow 
the  course,  irregular  as  it  is,  which  has  just  been  described. 

Gray  hepatization  or  abscess  may  be  reached  without  any  distinctive  aua- 
cultatory  signs,  even  after  repeated  and  careful  examination.  The  rale  redux 
of  resolution  may  be  absent,  duhiess  and  bronchial  breathing  being  immedi- 
ately followed  by  normal  (sunile)  resonance  without  crepitation.  This  occurs 
morit  frequently  in  the  typhoid  variety. 

Differential  DrAGN08i8. — In  typical  cases  of  croupous  pneumonia  (ex- 
cept in  childiiood  and  old  age)  the  diagnosis  is  not  difficult  The  prolonged 
chill  of  invasion,  the  rapid  rise  of  temperature,  the  accclerateil,  panting 
respiration,  pain,  cough,  characteristic  sputuni,  increase  in  vocal  fremitus, 
dulness  on  percussion,  the  crepitmit  rale,  bronchial  breathing,  and  bron- 
chophony are  aufiieient  to  establish  tlie  diagnosis. 

Croupous  pneumonia  may  be  contouuded  with  acute  pulmonary  congestion 
and  cedema,  capillary  bronchitis,  pleurisy,  hypostritic  congestion,  cutairhal 
pneumonia  (in  children),  pulmonary  apoplexy,  meningitis,  and  typhoid  iy:.\'K^r, 

Pneumonia  begins  with  a  chill,  while  pulmonary  cederaa  has  no  chill. 
Pneumonia  is  a  febrile  diseiise,  while  in  pulmonary  oedema  there  is  no  rise  io 
temperature.  In  pneum^jnia  there  is  pain  in  the  side;  there  is  no  prain  iu 
[luhnonary  oedema.  The  sputum  in  pneumonia  is  viscid,  rusty,  and  micros 
Hopieally  pathognomonic;  pulmonary  oedema  is  accoinpauit^d  by  a  profuse 
watery  expectoratiom  Pneumonia  is  commonly  unilateral,  and  can  occur  in 
any  [>art  of  the  luug,  while  pulmonarv  cederaa  is  bilateral,  and  usually  occurs 
in  the  m<jst  dependent  portion  of  the  lung.  In  pneumonia  we  have  the  crepi- 
tant, dry  rale,  while  in  pulmonary  oedema  we  have  subcrepitaut  rales,  larger 
and  more  liquid  than  those  in  pneumonia.  Bronchial  breathing  and  bron- 
chophonv  occur  in  pneumonia,  and  are  absent  in  pulmonary  oedema.  Per- 
cussion dulnesa  is  more  marked  iu  pneumonia  than  in  puinioiuiry  a?dema,  and 
the  diseases  with  which  the  latter  condition  is  a]>t  to  arise  will  aid  us  very 
much  in  the  diagnosis.  Urinary  symptoms  are  negative  in  pulmonary  oidema, 
while  in  pneumonia  the  chlorides  are  dLminished  or  absent. 
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The  stage  of  resolution  in  pneumonia  is  not  infrequently  mistaken  for  gen- 
eral capillary  bronchitigi,  but,  though  the  eubcrepitaut  rale  is  present  in  both, 
it  19  heanl  all  over  the  cheat  in  capillary  bronchitis,  while  it  is  confined  to  a 
comi)anitivcly  small  apace  in  pneuraonia.  The  expectoration  is  niuco-puru- 
lent  in  bronchitis,  and  viscid  and  fibrinous  in  pneumonia.  The  temperature 
is  lower  in  bronchitis  (100''-103*')  than  in  pneumonia  (104°-100^).  Capil- 
lary bronchitis  ia  bilateral^  pneumonia  usually  unilateral.  Capillary  bron- 
chitis does  not  eonimoDly  begin  with  a  chill,  like  that  which  occurs  in  pneu- 
monia, but  comea  on  more  insidiously  and  without  pain.  Capillary  bronchitiB 
gives  an  exaggerated  percussion  note,  while  there  is  dulness  on  percussion  in 
pneumonia.  There  is  bronchial  breathing  in  pneumonia,  and  a  feeble  vesie- 
ular  murmur  in  capillary  bronchitis.  In  capillary  bronchitis  the  cyanotic 
appearances  are  very  much  more  marked  than  in  pneiimonia,  and  there  is  no 
perversion  of  the  pulse-respiration  ratio.  The  breathing  is  labored  in  capil- 
lary bronchitis,  and  panting  in  pneumonia.  In  capillary  bronchitis  there 
are  several  slight  attacks  ol  chilliness ;  in  pneumonia  there  is  usually  only 
one  chill,  at  the  onset 

The  chief  | mints  in  making  the  diagnosis  between  pneumonia  and  pleurisy 
are  the  pain,  sputum,  and  percussion  note.  Pneumonia  is  ushered  in  by  a 
distinct  chill,  tollowed  by  a  rise  in  temperature  to  104*^  to  105**,  while  pleu* 
risy  begins  with  chilliness  or  a  number  of  slight  rigors,  and  the  temperature 
is  lower,  rarely  above  100°.  '  The  dry  hacking  cough  of  pleurisy  may  be 
accompanied  by  slight  mucous  expectoration,  while  in  pneumonia  the  expec- 
toration is  characterist^\  In  pleurisy  the  breathing  is  catching;  in  pneumo- 
nia it  is  panting.  In  pleurisy  the  face  is  pale  and  anxious;  in  pneumonia  the 
cheek  beans  a  dull  mahogany-colored  iiusb.  In  pleurisy  the  pulse  is  firm, 
small,  tense,  and  wiry  ;  in  pneumonia  it  is  full  and  bounding.  The  amount 
of  chlorides  in  the  urine  is  not  altered  in  pleurisv,  but  in  pneumonia  tliey  are 
diminished  or  absent.  The  pulse- respiration  ratio  is  not  affected  in  pleurisy^ 
wlitle  in  pneumonia  it  may  fall  as  low  m  2  : 1.  There  are  no  critical  days  m 
pleuriHy,  while  in  pneumonia  crisis  occurs  about  the  fifth  or  seventh  day.  In 
pleurisy  witli  effusion  there  may  be  bulging  of  the  intercostal  spaces,  and  the 
neart  may  be  displaced ;  these  phenomena  never  occur  in  pneumonia.  The 
vocal  fremitus  is  feeble  or  absent  in  pleurisy,  while  in  pneumonia  it  is  mueli 
increased.  In  pneumonia  there  is  dulness  on  i>ercusaion,  while  jx^rcussion 
over  a  pleuritic  effusion  elicits  flatness,  which  changes  with  the  position  of  the 
rntient.  In  pleurisy  the  grazing,  rubliing,  or  sticky  friction-sound  may  be 
heard  with  both  respiratory  acts ;  in  pneumonia  we  hear  the  crepitant  r&le. 
In  pleurisy  the  respiratory  sountb  are  feeble  or  absent,  as  are  the  vocal 
scmnds,  wliile  broncnial  breathing  and  bronchopliony  are  marked  in  pneu- 
monia. It  mav  be  remembered,  however,  that  if  adhesions  from  an  old  pleu- 
risy bind  the  lung  to  the  chest,  vocal  fremitus  may  be  increased  in  pleurisy t 
Again,  bronchophony  and  bronchial  brciithing  may  exist  in  pleurisy,  but 
they  are  always  diffuse,  never  sharp  and  tubular,  as  in  pneumonia,  and  are 
usually  confined  to  the  scapular  region. 

HypKBtatic  congestion  of  the  lungs  is  accompanied  bv  copious,  watery, 
blood-stainetl  expectoration.  In  pneumonia  the  sputa,  tnougli  bloody^  are 
rarely  watery.  Pneumonia  occui's  anyw^hcre  in  the  lung,  and  has  well- 
marked  rational  svmptoms;  hypostatic  congestion  oecuis  in  the  most  de- 
pendent portion  of  the  lung,  disappears  wheji  the  patient  sits  up,  is  aceom- 
panied  by  no  rational  symptoms  except  dyspncea  and  expectoration,  and 
usually  can  be  traeerl  to  a  long-continued  recumbent  posture  in  those  who 
are  suffering  from  extensive  blood- changes. 

It  is  often  difficult  to  decide  whether  a  child  has  catarrhal  or  croupous 
pneumonia.  It  is  to  be  remembered  that  catarrhal  pneumonia  is  always 
secondary,  while  croupous  is  primary.     Catarrhal  pneumonia  usually  follows 
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_  I  lironchitis,  croupous  pneumonia  rarely.  Id  catarrhal  pneumonia  both  lungs 
iir^  involved;  m  croupous  but  one,  and  often  only  a  single  lobe.  Catarrhal 
pneumonia  is  accompanied  by  ii  catarrhal  sputum »  whQe  croupous  pneumonia 
lias  a  viscid,  rusty,  fibrinous  expectoration.  There  is  no  day  of  crisia  in 
catarrhal  pneumonia,  while  croupous  pneumonia  in  children  almost  always 
ends  in  well-marked  crisis.  In  catarrhal  pneumonia  dulness  on  percussion  is 
eeaenUly  confined  to  the  posterior  dorsal  region,  and  does  not  extend  so  far 
forward  as  in  lobar  pneumojiia.  Again,  the  extc-nt  of  the  physical  eigUB  and 
the  rapidity  of  their  development  in  catarrhal  pneumonia  are  in  contrast  with 
those  of  croupous. 

The  range  of  the  temperature  h  a  most  valuable  guide  in  their  differential 
diagnofiid,  since  not  only  tUe  height  of  the  fever  is  greater  in  croupous,  but 
the  temperature-curve  is  ditierent,  as  seen  m  the  accompanying  tracings : 
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A«ut«  Loli«r  (ox-oujMiuii  Pneumonia  in  m  ChMt 
Recovery. 


Aoute  loobul&r  (catarThah   PueumonU  In 
Child:  lie' o very. 


Pulmonary  apoplexy  is  rarely  met  with  indt^pendent  of  valvular  disease 
of  the  heart  or  pyajmia.  It  is  a  non-febrile  disease,  while  pneumonia  has 
marked  pyrexia  at  the  onset*  In  pulmonary  apoplexy  dyspncea  h  very 
mtease  and  comes  on  abrnptly;  in  pneumonia  it  comes  on  slowly  and  pro- 
gressively increases.  The  ex|>eetoration  in  i>ulmonary  apoplexy  cniisi;3t^  of 
small,  black  sooty-lonkinn;  coat^ndu,  while  in  pneymonia  the  viscid  fibrinous 
maas  contains  numerous  eell-elenicntH  other  than  blood -eorpuseles.  In  apo- 
pleacy  the  dulness  is  dliftinctly  eirfiimscribed,  and  around  it  moiht  rales  are 
neftrd,  while  in  pneumonia  the  area  of  dulneR«*  is  more  extended  and  riles  are 
heard  over  the  seat  uf  the  dulnc^;*.  The  urinary  symptoms  are  nefratj%'e  in 
pulmonary  apoplexy  ;  in  acute  fmenmonia  the  ch  lor  idea  are  diminished  or 
absent.  There  is  a  pocidiar  acid  inlor  to  tlie  breath — an  odor  like  that  of 
tincture  of  horseradish — in  pulmonary  apoplexy,  never  found  in  pneumonia.* 

When  croupous  pneumonia  has  its  scat  at  the  apex  of  the  lung,  it  may  he 

^  Gii^neau  de  Mussey. 


342 


CnOUPOUS  PNEUMONIA, 


confounded  with  the  first  stage  of  phthisis.  But  the  history  of  a  chill  followed 
by  the  characterii^tic  pnoiinionic  symptoms  will  geiKTally  enable  ooe  to  uiake 
the  differential  diagmxsis.  Besides,  the  fever  in  phthisis  is  irregular  and  is 
subject  to  irreLnilar  exacerbations  and  rcmissiorii*.  If  the  signs  of  cnniiolida- 
tion  persist  with  little  or  no  change,  if  the  temperature  at  no  time  falls  to 
normal,  if  there  are  night-swealp,  if  emaciation  is  progressive, — then  the  case 
is  to  be  regarded  as  one  of  phthisis,  even  though  tnere  may  have  been  pneu- 
monic consolidation  complicating  it. 

In  children  pneumonia  h  so  frequently  accompanied  by  marked  nervous 
symptoms  that  it  may  be  mistaken  for  meningitis.  Meningitis  is  develoj^>ed 
insidiousljr ;  has  but  slight  febrile  symptoms  (102-103°  F.)»  which  remit  with 
comparatively  great  regularity;  has  a  pulse  which  is  often  slower  than  nor- 
mal; has  no  thoracic  symptoms,  no  dyspnwa  nor  accelerated  breathing;  the 
face  is  pale  and  anxious;  and  the  physical  signs  of  pneumonia  are  absent. 

Sometimes  a  latent  pneumonia  with  t}iDhoid  symptoms  is  mijst^ikeii  for 
typhus  fever:  especially  is  this  the  case  when  the  latter  is  prevailing.  I 
frequently  saw  cases  where  sueh  a  mistake  had  been  made  while  in  charge  of 
the  typhus-fever  patients  on  DhickwelFs  l5*hmd  during  a  typhus  epidemic. 
In  these  cases  there  will  be  active  typhoid  fviiiptonis,  such  as  dr}^  tongue, 
delirium,  high  temperature,  etc.  The  countenance  in  'this  pneumonia,  al* 
though  the  checks  may  have  a  piirplit^h  hue,  dues  not  exhibit  that  dull,  heavy 
leaden  expression  so  comruonly  seen  in  typhus  fever.  Although  there  may 
be  delirium  in  l>oth  instiinees,  the  delirium  in  the  former  disease  is  of  a 
milder  tytMJ  than  in  the  latter.  The  characteristic  pneumonic  expectoration 
is  often  absent  in  this  class  of  cases ;  therefore  it  cannot  be  relied  upon  as  a 
point  in  the  differential  diagnosis.  If  pulmonary  consolidation  is  a  compli- 
cation of  typhus  fever,  it  will  not  be  developed  until  after  the  sixth  day  of 
the  fever,  the  time  when  the  eruption  is  visible.  If  no  eruption  is  present, 
the  pneumonic  consolidation  may  be  regarded  m  the  primary  atfcetion,  and  the 
symptoms  which  simulated  those  of  typhus  fever  may  be  regarded  as  secondary. 

Pneumonia  with  typhoid  syiuptoms  is  sometimes  raisttiken  for  typhoid  fever. 
It  is  called  typhoid  pneumonia.  The  diflerential  diagnosis  is  not  diilicuit  if 
one  remembers  that  the  pneumonia  which  complicates  typhoid  fever  does  not 
come  on  until  late  in  the  fever,  and  the  regular  hir^tory  of  typhoid  fever  pre- 
cedes its  development.  On  the  other  han<l,  wlicn  the  typhoid  symptoms  are 
present  from  the  beginning  or  come  on  at  the  end  of  the  second  stage  of  pneu- 
monia, the  physical  signs  of  pneumonia  Avill  attend  or  precede  the  typhoid 
symptoms,  if  a  patient  over  sixty  years  of  age  with  this  type  of  pneumonia 
is  not  seen  until  the  second  or  third  week  of  his  sickness,  ohhough  evidences 
of  hmg-ccinsolidation  may  be  found,  it  will  be  very  ditlieult  to  decide  whether 
the  pneumonia  is  or  is  not  complicating  a  typhoid  fever;  and  under  such  cir- 
cumstances a  differential  diagnosis  mny  be  impossible. 

Prognosis. — The  mortality-rate  of  pneumonia  is  shown  by  the  fSdlowing 
statistics:  Of  12,421  cases  treated  in  the  hospitals  at  Stockholm,  11  per  cent-, 
died.  In  the  Vienna  hospitals  24  per  cent.  died.  The  Basle  hospital's  rejjort 
for  t!iirty-two  years  gives  23  per  cent,  of  deaths,  Grisolle  reports  i39  per  cent, 
of  deaths  in  those  over  sixty  years  of  age.  In  the  United  States  medical 
reports  from  May  1^  1861,  to  July,  18ti(i,  of  61,202  cases  which  occurred 
among  the  white  troops,  14,738  die<f,  or  a  little  more  than  24  per  cent. ;  and 
of  16,133  among  the  colored  troops  (for  the  mine  period)  5233  die*!,  or  nearly 
33  per  cent.  The  deaths  from  all  other  inflammatory  diseases  of  the  respira- 
tory organs  for  the  same  period  were  only  one-seventh  as  many  as  from  pneu- 
monia. The  Confederate  hospital  reports  give  the  rate  of  mortality  from 
pneumonia  for  twenty-five  months  of  the  same  perind  as  33i  per  cent  Of 
z55  cases  treated  in  my  wards  in  Bellevue  Hospital  during  a  period  of  four 
years,  the  rat^a  of  mortality  was  34  per  cent. 
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The  statistics  given  of  private  practice  differ  remarkablv  from  those  of 
hospiUil  reports,  and  are  somewhat  contra  dietary.  Of  Lc^Dert'B  205  ouscs?, 
7j^  per  cent  died.  Ziemasen  lost  only  3i  per  cent,  of  his  cases,  Bennett 
(mentioning?,  however,  that  no  c^jmplicution  existed)  lost  none  of  his  105 
ca^cs.  Brandos  of  Copenhagen  !o!§t  more  than  21  per  cent,  of  hiii  142  eases. 
WiUm  Fox  gives  to  pneumonia  the  fifth,  and  Walsh  the  third,  place  among 
fatal  diseases.  The  mortality-average  from  all  the  published  reports  to  which 
I  have  had  access  givea  20.1  per  cent,  of  deaths, 

Frum  such  fact^s  it  must  bo  admitted  that  a  disease  in  which  death  occurs 
in  1  out  of  every  5  cases  shouhi  be  classed  among  the  very  fatal  diseases. 
But  the  death-rute  varies  very  much  at  different  times:  it  is  to-day  the  mme 
03  when  Andral  wrote,  m^arly  tifty  years  ago.  He  stated  that  it  varied  from 
33  tci  2  per  cent.  There  can  be  no  doubt  but  that  treatment  somewhat  influ- 
ences the  variations  in  the  raortality'Statiijtii's,  hut  not  to  such  an  extent  as  to 
account  for  the  g^reat  ditil-rences  in  the  reports  of  d liferent  oljservers. 

The  prognosis  depends  more  upon  the  age  of  the  piitient  than  upon  any 
t/ther  single  element  In  infancy  the  mortality  is  greater  than  in  early  cliild- 
hctod,  in  which  period  statistics  give  from  4  to  6  jier  eent.  iLs  the  ratio.  The 
period  of  dentition  seems  to  influence  the  prognosis  in  children.  Between 
the  ages  of  forty  and  sixty  the  death-rate  is  from  10  to  25  per  cent,  j 
unctjm plicated  C4i8es  will  recover.  After  sixty  the  prognosis  is  exceedingly 
g^^ve.  and  the  greater  the  age  of  the  patient  the  leas  are  the  chances  of 
Feeovery, 

Stntiiitics  do  not  give  pneumonia  its  proper  place  among  the  fatal  disea.-'p^ 
of  old  age.  My  own  experience  leads  me  to  believe  that  it  is  the  most  fatjil 
iif  ttll  aci^te  diseases  at  this  period  of  life,  for  the  large  number  of  autopsies 
in  which  it  has  been  found  to  be  the  cause  of  sudden  death  in  individuals  of 
advanced  j^ears,  and  the  frtM|uency  with  which  red  or  gray  hepatization  is 
found  at  the  autopsy  when  pulrnonaiy  disease  wils  not  suspected  during  life, 
musl  greatly  increase  the  statistical  rate  of  mortality,  ^lany  modem  author- 
ities, who  have  had  large  experience  iu  the  hosi>ital  practice  of  the  aged^  state 
that  nearly  nine-tenths  of  those  who  die  over  sixty-tive  die  of  pneumonia. 
Pneumonia  is  more  fatal  iu  females  than  in  males,  in  the  proportion  of  about 
3  to  2. 

Statistics  vary  in  regard  to  the  influence  of  season?  on  the  prognosis  in 
pneumonia.  In  some  years  the  proportion  of  deaths  is  far  greater  iu  summer 
than  in  either  the  spring  or  winter.  And  it  must  be  acknowletlged  that  cer- 
tain its  yet  unknown  atmosplieric  inHuences  are  of  the  utmost  importance  in 
tietcrniining  the  death-rate  in  different  years.  Statistics  do  not  show  that  the 
mortality-rate  is  greatest  during  cold  weatiier. 

The  prfjgnosis  is  greatly  influenced  by  the  extent  of  the  pneumonia. 
Double  pneumonia  is  not  often  recovered  from,  and  pneumonia  of  an  entire 
lung  is  more  dangerous  than  when  only  a  single  lobe  is  involved.  In  pneu- 
monia at  the  apex  in  infancy  and  old  age  the  prognosis  is  unfavcJralde.  The 
more  feeble  the  patient  at  the  time  of  the  attack,  the  less  are  his  chances  of 
recover)'.     Previous  attacks  have  no  inHiuence  over  the  prognosis. 

Most  authors  make  mention  of  w^rtaiii  diseases  that  eomjilicsite  pneumonia. 
Few  give  condensed  statements  of  their  influence  on  the  death-rate.  In  2o5 
csees  of  my  own,  87  were  hUal  and  108  recovered.  Of  tliese  255  cases,  124 
were  complicated  and  VSi  were  uncomplicated.  Of  the  complicated  cttses,  75 
dicci ;  of  the  uncoraplicated,  12.  Or  these  complications,  alcoholism  was 
present  in  30  cases,  pleurisy  in  17,  Bright's  disease  in  13,  |iericarditis  in  0, 
hypertrophy  and  dilatation  of  the  heart  in  3,  peritonitis  in  2,  libriuiuis  bron- 
cnitis  in  1,  and  rubeola  in  1,  Lebert  in  his  statistical  report  on  pneumonia 
gtatctt  that  he  lost  only  5i  per  cent  of  his  oncomplicated  cases  and  all  of  liis 
complicated  eases.     IIuss  of  Stockholm  lost  6  per  cent,  of  his  imcompiicatcd 
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and  20  per  cent,  of  his  complicated  cases.  Wilson  Fox  says  that,  according 
to  tilt?  reporLs  of  English  pliysiciaiis,  pjieiimonia  coniplicattd  by  endocarditis 
k  fiital  in  To  wr  cent,  of  the  vit^e^s ;  CL*niplicateil  by  pericarditis,  in  54  per 
cent. :  by  RrigJit*w  disejise,  in  50  per  cent. ;  and  by  alcohol i.sm,  in  25  per  cent. 
Brundes  uf  Copcrihagen  hi  120  uneoiiiplit^ated  cases  lost  only  68  per  cenL, 
while  of  22  complicated  cases  he  lost  all,  or  100  j)er  cent.  Thus  it  is  evident 
from  my  own  records,  ai  well  as  from  those  of  others  which  I  have  given, 
that  tlie  rate  of  mortality  in  complicated  pneumonia  is  much  greater  than  in 
uneomplic4itef]. 

By  a  careful  study  of  these  complications  it  h  apparent  that  they  all  exert 
a  direct  influence  upon  the  heart,  diminishing  its  power  and  crippling  its 
action  by  ob:?trueting  the  blood-current  from  the  right  ventricle  toward  the 
lungs.  It  is  unnecessary  to  discuss  these  complications  in  detail ;  it  is  suffi- 
cient to  state  that  weakenin;^  of  the  contractile  power  of  tlic  cardiac  muscle 
is  an  essential  feature  of  endocarditis,  j^ericarditis,  Bright's  diseafie,  and  alco- 
holismus.  In  all  acute  infectious  di^uif^es  such  coniplications  are  regarded  as 
dangerous,  because  they  increase  the  liability  of  heart-fuilure  when  such  fiiilure 
is  especially  to  he  feiuvil. 

Other  cc^m plications  in  addition  to  those  alreadv  mentioned  which  increase 
the  mortality-rate  in  pneumonia  are  chlorosis,  piitliisis,  empliysema,  laryngitis, 
a?dema  glottidis,  bronchitis,  pleurisy,  parotitis^,  pregnancy^  erysipelas,  and 
rheumatism.  Bronchitis,  i)leyntis,  and  jaundice  do  not  seem  to  iucre4^ge  the 
mortality-rate  vcr^^  much,  although  they  certainly  influence  it;  while  preg- 
nancy, pnroliti.^,  and  affections  of  the  joints  are  very  serious  complicJiticinB. 
Excepting  small-pox  and  cholera,  abortion  is  more  apt  to  occur  during  the 
coui*sie  of  pneumonia  than  in  any  other  acute  disease. 

A  case  of  pneumonia  may  be  called  mild  so  long  m  the  temperature  docs 
not  rise  above  104°  F. ;  an  elevation  of  temjx'rature  above  106*^  F,  for  two 
days  renders  the  progno^iis  unfa\'orable,  "W  underlich '  says  that  a  gnulual 
ri*e  in  tempeniture  after  the  fourth  dtiy  is  always  an  unfavorable  symptom. 
A  low  temperature  is  dangerous  only  when  the  respirations  are  very  much 
accelerated. 

AVhen  the  pulse  is  120  or  130  for  two  or  three  days,  the  prognosis  is  bad; 
if  the  pulse  reach  150  per  minute,  a  pneumonia  patient  rarely  recovers.  An 
irregular  and  intermittent  pulse,  and  one  whose  tracing  exhibits  dicrotisno, 
has  a  most  unfavorable  prognosis.  In  children  the  rajjidity  of  the  pulse  iB 
ncjt  of  so  nini'h  importance,  wlule  in  old  age  the  pulse  is  seldom  or  never  a 
reliable  element  in  prognosis.  A  feeble,  irregular,  and  intemuttcfl  pulse  i* 
always  an  unfavorable  symptom. 

Prune-juice  expectoration  is  also  an  unfavorable  sign,  as  it  indicates  exten- 
give  blood-changes  or  a  depraved  condition  of  tlie  j»atient.  If  there  ifi  an 
entire  absimce  of  expectoration  in  tlie  second  or  third  stage  of  a  pneumonia, 
or  if  it  beconay^  scanty  and  difficult,  the  prognosis  is  unfavorable.  Any  sud- 
den suppression  of  the  expectoration,  with  coincident  tracheal  r&lea.  In  any 
period  of  the  disease,  indicates  impend  in  g  death. 

In  arhiite  delirium  is  an  unfavomole  symptom,  except  when  it  occurs  at  the 
onset  of  the  pneumonia.  When  delirium  occurs  late  in  one  who  is  the  subject 
of  ciironie  aJtoholismus,  it  generally  indicntcs  a  total  termination.  Convul- 
sions in  children  with  great  jactitation,  and  in  old  age  subsultus  tendinum 
and  a  tendency  to  coma,  are  unfavorable  signs.  Great  exhaustion  and 
signs  of  prostration,  accompanied  by  a  sunken,  pallid  countenance  and  cold, 
clammy  perspiration,  are  always  attended  with  danger.  In  children  bronchial 
breathing  atU-r  the  seventh  thiy,  minieroiis  suluTcpitaut  rales,  copious  nnd 
per^I.'^tent  diarrluea,  and  s  we  1 1  in -j  of  the  veins  of  the  luxnds,  arc  unfavorable, 

l!i  old  age  a  sudden  rise  or  fall  in  temperature,  apatliy,  somnolence,  and  u 
*  In  Die  Eigemciivtm  in  Krunkheitmi, 
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WtH/om  countenance,  are  all  symptoms  indicative  of  great  danger.  Any  cora- 
plication  rendere  the  propiosis  unfavorable,  and  the  occurrence  of  pulmonary 
a?dema  or  congestion  in  the  unaliccted  parts  of  the  lung  is  to  be  regarded  m  a 
forerunner  of  death. 

Purulent  infiltration,  the  formation  of  an  abscess,  and  the  development 
of  gangrene  are  all  attended  with  dajiger.  Kecovery  from  gangrene  is  very 
rare. 

Death  doea  not  result  from  heart-clot,  for  the  conditions  whirh  fnvor  the 
forming  of  the  clot  preccilc  its  formation.  Tlie  fibrin  factors  in  j>iJcunionia 
are  increased — often  400  per  cent  more  than  normtiU  The  heart  is  so  en- 
feebled that  the  right  ventricle  cannot  empty  itself;  the  cc>lumnje  ciirneie  and 
the  cbordie  tendineie  whip  up  the  residual  blood  (already  prepared  for  clot- 
ting). Heart-clot,  it  is  well  known,  is  the  nile  when  the  death  struggle  is  pro- 
lnu;j:ed  and  the  cardiac  contractions  gradually  become  weaker  and  weaker. 
Such  heart-failure  is  always  the  beginning  of  death. 

In  seeking  for  the  CAUi^es  of  death  in  pneumonia,  observers  have  taken  the 
results  of  their  post-mortems  as  a  standard  of  their  observations.  One  fintls 
cddema  of  the  lungs  at  the  majority  of  his  autopsies,  another  finds  a  clut  in  the 
heart  in  most  of  his  fatal  cases;  hence  the  conclusion  is  reached  that  pul- 
mon&ry  oedema  and  heart-clot  are  causes  of  death  in  pneumonia.  But  it 
must  be  reinernberLfd  that  in  every  disease  there  is  a  great  difference  between 
the  eaujse  and  the  mode  of  death.  If,  as  a  result  of  the  failure  of  heart- 
power  during  the  la.st  hours  of  life,  pulmonary  congestion  and  oedema  are 
developed  and  cloths  are  ibund  in  the  heart-cavities,  it  ought  not  to  be  assumed 
that  these  conditions  are  the  caiL^e  of  death.  Jurgensen  states  that  in  fatal 
didses  of  pneumonia  cedema  of  the  lungs  is  always  present,  and  heart-clots  are 
fre«]uently  met  with. 

Death  may  occur,  then^  from  heart-insufficiency,  from  some  of  the  compli* 
eating  diseases  (cardiac  especially),  or  from  asph^'xia.  In  some  cases  death 
seems  to  come  from  the  overwhelming  of  the  system  with  a  poison  which  acts 
primarily  and  principally  upon  the  nervous  system.  In  a  lew  casci?  fatal  col- 
Lipje  has  followed  an  apparently  regular,  well-nmrked  crisis. 

Tkeatmext. — The  treatment  of  croupous  pneumonia  involves  n<Jt  only 
manv  unsettled  questions  in  modern  thenipcutiaH,  but  it  embrace??  a  hi.^tory 
of  tfie  therapeutics  of  inflammation.  An  heroic,  antiphlogistic  phiri  of  one 
period  gave  place  to  the  rational  plan  of  another,  and  that  in  turn  to  the 
expectant  phin  of  a  later  period,  while  to-day  an  antiseptic  method  finds 
many  advocates. 

Regarding  it  as  a  general  disease  with  characterLstic  local  lesions,  and  not 
a  local  inflammation  with  constitutiona!  symptoms,  its  treatment  mu^t  vary 
with  the  constitutional  condition  of  the  patient  and  the  type  of  the  disea^. 
When  unc43m plicated  and  occurring  at  certain  periods  and  in  certain  condi- 
tions of  life,  it  will  terminate  spontaneously  in  recovery.  But  when  certain 
complications  exist  and  certain  conditions  are  present,  and  at  certain  ages, 
it  is  almost  necessarily  fattil.  Any  plan  of  treatment  in  such  a  disease,  if 
resorted  to  indiscriminately,  must  needi§  be  unreliable  and  unsatisfactory. 

Although  there  is  tio  doubt  that  a  large  percentage  of  cases  of  croup<^u3 
pneumonia  will  recover  without  treatment,  there  is  also  little  doubt  but  that 
well-directed  therapeutical  eflbrU  can  save  lives  and  render  convalescence 
lea9  tedious.  If  it  Is  remembered  in  the  treatment  of  pneumonia  tliat  the 
pneumonic  lung  no  more  requires  treatment  than  do  the  intestinal  ulcers  in 
typhoid  fever,  and  that  we  are  to  be  governed  by  the  patient's  general  con- 
dition, and  not  by  the  physical  cliangcs  in  the  lung  as  indicated  by  the  phys- 
ical signs,  it  is  evident  that  all  those  mesmures  which  have  been  employid  ibr 
the  arrest  of  a  local  inflammatory  prof■e^fs  have  no  phicM^  in  t)ur  theraiK^utif-^. 
It  is  for  this  reason  that  venesection,  which  at  one  time  had  its  stronghold  in 
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the  trentrneet  of  pTieumonia»  Ima  now  fallen  into  disuse.  A  summary  of  tBo 
nrj^umeiits  a^^ninst  its  practice  seems  to  be  CMjnclusive,  and  the  numerous  dis- 
cussion^t  that  have  so  ol^cn  distracted  the  raoet  careful  and  truthful  observers 
are  well  expressed  in  the  following;  terms  r^  1st.  That  indiscriminate  bleeding 
irameusely  iiicrcai^es  the  mortidity  of  the  di.Hcase.  2d.  That  it  is  specially 
fatal  in  ohi  ppoph^  antl  in  ytjung  children,  in  patients  of  exhausted  eonstitu- 
tioas  ttnd  in  tliose  suHering  from  chronic  tliseases,  and  prirticuiarly  Imm 
Bright'^  disease,  3d,  That  it  is  absolutely  unnece^sarv  in  the  majority  of 
eair^es  of  young  adults  and  also  young  children.  4tlu  That  in  the  majority 
of  cases  it  has  no  influence  whatever  either  in  cutting  shurt  the  disease,  in 
lessening  its  duration,  or  in  diminishing  the  pyrexia,  but  that  occasionally 
tlie.se  results  appear  to  follow  from  its  use  when  practised  early,  oth.  That 
in  the  majority  of  ciib^s  it  liinders  the  critical  full  of  temperature  and  delays 
convalescence,  *>lh.  That  in  tlie  majority  of  eiise^,  as  shown  e.¥pecially  ip* 
Bennett's  and  DideFs  data,  recovery  w  equallv  if  not  more  rapid  when  it  is 
not  practised  as  when  it  is  resorted  to.  7th.  'riint  in  a  few  cn.^et^  a  moderate 
venesection  may  be  necessary  in  the  early  stages  to  avert  immediate  danger 
of  death  from  ns|>hyxia. 

Not  only  does  indi^scriminate  bleeding  increase  the  death-rate  and  have  no 
influenee  over  the  progress,  course,  or  severity  of  pneumonia,  but  it  postpones 
crisis  and  convalescence,  and  in  the  old,  young,  and  enfeei>!ed  h  very  often 
notliing  less  than  a  fatal  pnxvihire,  Iji  a  robust,  vigorous  individual,  in 
spite  of  the  fact  that  a  free  bleeding  at  the  very  onset  will  tcnipctrarily 
relieve  the  urgency  of  some  symptoms,  it  nevertheless  diminishes  by  so  much 
the  chances  of  recover\%  lessens  the  iiower  to  fight  against  the  disease,  and 
makes  the  patient  far  more  pregnable  to  sid)se<]uent  dangers  and  complica- 
tions. 

Venesection  has  no  influence  upon  the  temperature.  It  may  sometimes 
postpone  imminent  death  from  asphyxia;  and  the  fact  that  there  in  one  con- 
dition in  which  bleeding  nuiy  be  practised  \^  uo  coatmdiction  to  the  foregoing 
statements,  for  venesection  is  then  resorted  to  on  account  of  conditions  that 
must  be  treated  indejvendently  of  the  coexistent  pneumonia,  such  i\»  sudden 
engorgement  of  the  heart  with  blood,  attended  with  all  the  signs  of  sudden 
and  extensive  pulmonary  redenia  and  cougestion.  When  the  patient  is 
vigorous  and  the  above-mentioned  emergencies  exist,  free  bleeding  gives^ 
prompt  relief.     In  no  case  should  more  than  ten  ounces  of  bltwd  be  taken. 

A  careful  study  of  the  pathology  of  pneumonia  not  only  leads  one  to  the 
conviction  that  venesection  must  do  harm,  but  it  strongly  contraindicates  the 
employment  of  all  those  remedial  agents  wfiieh  have  been  used  to  arrest  a 
simple  pulmonary  inflammation.  Hence  tartar  emetic,  veratrum  viride,  aco- 
nite, and  all  other  cardiac  pcdatives  which  at  one  time  were  used  so  exten- 
sively have  now  fallen  almost  entirely  into  disuse,  as  by  their  etfects  they  can 
only  add  to  the  burden  of  a  heart  already  overtaxed  by  the  venous  stasis  and 
the  lack  of  arterial  blood.  They  may  tor  a  time  low^er  the  temperature  and 
diminish  the  pulse-rate,  hut  they  will  accomplish  this  at  the  expense  of  heart- 
power,  and  will  almo.'«l  eertainiy  favor  the  earlier  and  more  certain  develop- 
ment of  that  he<*irt-insufiiciency  which  must  be  regarded  as  the  most  powerlul 
death-producing  agent  in  pneumonia.  Daugerous  eollapee  hiXB  frequently  fol- 
lowed the  free  use  of  these  drugs. 

Veratria  is  claimed  to  be  a  cardiac  depressant;  and  this  fact  should  make 
us  hesitate  before  we  administer  it  in  pneumonia.  It  acta  promptly  in  slowing 
the  pulse,  but  its  efleets  are  only  temporary,  and  w^hen  used  for  a  couple  t»i 
days  the  larger  doses  that  are  necci^sary  to  bnng  about  the  desired  results 
interfere  with  the  nutrition  of  the  patient,  often  causing  vomiting  and  diar- 
rhoBE,  Aconite  ia  also  a  cardiac  sedative,  but  my  experience  with  it  has  con* 
*  Wilson  Fox,  Rtynoid^s  ^«tom  of  Mtditine, 
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rinced  roe  that  it  is  iu  all  respects  inferior  to  veratria.  Digitalis,  wliicb  may 
At  regarded  as  a  cardiac  stiinulant,  is  to  be  preferred  to  either  veratria  or 

nil4:^  It  not  only  lower=i  tire  temf>erature,  but  lessens  the  frequency  of  the 
pulse,  iJtjeadies  it,  and  pro<hiees*  in  the  majority  of  case^  its  well-known  tonic 
action  upon  the  heart.  Its  use  in  childi*en  is  aometimes  followed  by  an  inter- 
mittent pulse,  but  it  is  a  symptom  of  no  dangerous  import. 

Calomel  and  antimony  fiave  lx*en  aimo:?t  entirely  discarded  from  the  theni- 
peutice  of  pneumonia:  there  is  no  evidence  that  the  former  has  any  inJliienee 
either  upon  the  progress  of  the  disease  or  the  absorption  of  the  pneumonic 
exudation.  Those  who  advocated  its  use  believed  it  to  be  moet  advantageiius 
after  the  patient  had  been  freely  bled  anil  large  doses  of  tartar  emetic  fmd 
been  given.  The  latter  was  also  a  part  of  the  treatment  where  bleeding  was 
practised.  It  exerci-ses  a  depressant  effect  upon  the  heart,  and  hence,  although 
It  may  diminish  the  fref^uency  of  the  pnhi^  and  lower  the  temperature  tera- 
p<>nirily,  it  is  an  exceedingly  dantrerous  relief,  as  it  is  obtained  at  the  ex  flense 
of  vital  power.  It  is  absiunl,  with  our  present  knowledge  of  the  pneumonic 
proccsi?,  to  discuss  what  was  once  claimeti  for  tartar  emetic — namely,  that  it 
had  the  power  of  arresting  the  pneum<jnic  process  as  w^ell  as  preventing  pul- 
njonary  eongestion  in  t!ie  unaffeeted  |x>rtion  of  lung.  These  drugs,  while 
they  at  best  afford  only  temporary  relief,  requin3  most  careful  watching  to 
guard  against  their  dangerous  and  prostrating  effects. 

Expectorants  have  no  place  in  the  treatment  of  jmeumonia,  as  only  a  very 
small  pjrtion  of  the  exudative  matter  in  the  lung  is  removed  by  expectora- 
tion. If  raucus  or  other  secretions  accumulate  in  the  bronchial  tubes  in  suf- 
ficient  quantities  to  cause  inconvenience,  it  is  in  consef|uence  of  the  exhaustion 
and  a  loss  of  muscular  power  which  attend  the  disease,  for  which  expectorants 
will  afford  no  relief 

O^unter-irritation,  by  blisters  or  other  irritants  applied  to  the  surface  of  the 
chest  in  the  earlier  stages  of  pneumonij*,  is  of  qm^tionable  utility.  Occasion- 
ally. bli.«ters  may  be  applied  during  the  third  stage  to  hasten  the  process  of 
involution  and  promote  the  absorption  of  plastic  extidation.  The  a|>plication 
of  leeches,  followed  by  a  lins^^ed  poultice  or  some  other  soothing  fomentation, 
will  <iflen  relieve  the  pain  in  the  side  w^hich  is  so  urgent  at  the  onset  of  a 
pneumonia.  If  extensive  pulmonary  oedema  occurs,  dry  cups  applied  to  the 
chest  will  afford  relief  to  the  dyspucea  and  temporarily  remove  the  oedema. 

It  has  come  to  be  a  quite  univei-sal  practice  in  tliLs  city  to  encase  the  chest 
in  a  layer  of  cotton  hatting  or  flannel  covered  with  an  oil-silk  jacket.  While 
this  procedure  has  no  direct  influence  on  the  course  of  the  pneumonia,  it  pro- 
motes diaphoresis  and  protects  the  surface  from  sudden  changes  of  tentpera- 
ture,  and  is  ahvavs  grateful  to  the  patient.  It  is  especially  serviceable  in 
children* 

A  pneumonic  patient  should  lie  kept  in  bed,  as  nearly  as  possible  in  a  hori- 
zontal f»o»ition.  Every  npplianee  for  promoting  rest  should  be  employed. 
He  should  be  cautiously  moverl  for  the  necea*?ary  examinations  of  the  chest, 
and  should  l>e  kept  as  short  a  time  its  possible  in  a  constrained  position.  If 
there  are  evidences  of  heart-failure,  the  sitting  pi>styre  should  lie  avoided  and 
talking  should  be  prohibited.  The  sick-room  should  be  large,  cheerful,  and 
well  ventilated,  and  its  temperature  should  range  between  65°  and  70*^  F.  In 
acute  febrile  disease  then^  is  no  djinger  of  catching  cold  from  draughts,  and 
the  idea  of  the  laity  that  the  nuiment  a  person  is  sick  or  has  a  fever  he  must 
he  put  in  a  dark,  close  room  is  one  of  the  superstitions  of  ignorance*  Pneu- 
nuaiic  patients  always  demiind  air,  and  the  cooler  the  more  gratcfid  it  is. 
Pure  fresh  air  hoe  a  marked  antipyretic  power.  It  is  a  good  rule  to  allow 
adults  to  regulate  the  temperature  of  the  sick-room  to  suit  their  feelings. 

One  of  the  most  important  things  in  the  successful  treatment  of  pneumo- 
nia is  a  carefully-regulated  diet.     The  food  should  be  fluid  or  semi-fluid  and 
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higlily  nutritioufl,  mch  as  milk,  eggs,  beef-tea,  and  concentrated  uicat-broths. 
Milk  h  to  be  preftTref]  to  all  other  forms  of  nutrition.  It  sbould  b€  given  in 
small  quantities  at  sliort  inten-ab. 

When  not  contra  indicated  wine  may  always  be  administered  with  milk. 
Buch  administration  of  wine  is  not  a  part  of  the  stimulating  plan  of  treatnient 
hereafter  to  be  considered,  but  it  is  a  means  of  increasing  the  digestive  power 
of  a  feeble  stomach. 

If  expectoration  becomes  difficult,  it  may  be  from  a  loss  of  BDUScular  power 
in  the  bronchiid  tubes,  when  stiinuhint^s  are  iiidicyited ;  or  from  extreme  viB- 
cidity  of  the  sputa,  when  alkalies  w\\\  be  of  service.  Just  here  it  may  be 
mentioned  that  alkalies  and  neutral  salines  possess  a  diuretic  and  diaphoretic 
p)wer  which  often  aiTords  relief  from  the  pungently  hot  skin,  and  may  aid 
tlie  eliminiition  of  ctictc  material  by  the  kidneys. 

It  should  be  remembered  that  in  the  treatment  of  croupous  pneumonia  we 
have  to  do  with  a  self-limited,  acute  febrile  disease,  which  usually  runa  a 
cyclical  course.*     Routine  treatment  is  therefore  always  harmftil. 

The  nenous  shock  which  attends  the  ushering  in  of  a  severe  croupous 
pneum<mia  is  greater  than  in  any  other  acute  disease,  unless  it  may  be  peri- 
tonitis, and  the  important  question  presents  itstlf  at  its  very  onset.  What 
measures  shall  be  employed  to  overcome  or  mitigate  the  impression  made 
npim  the  nerve-centres  by  the  morbific  agent  which  is  operating  to  produce 
the  pneumonia?  The  experience  of  the  last  few  years  leads  me  to  the  con- 
clusion that  during  the  developing  period  of  the  disease,  when  the  pneumonic 
blow  is  first  struck,  and  until  the  pneuoKuiic  infiltration  is  completed  (usually 
for  the  fii>Tt  four  days  of  the  disease),  if  the  patient  is  brought  under  the  full 
influence  of  opiura,  and  held  in  a  condition  of  comparative  comfort  by  hypo- 
dermic injections  of  morphia  repeated  at  regular  inter\^als,  he  is  placed  in  the 
best  comjition  not  only  for  resisting  the  shock,  but  also  for  combating  the 
ttctivitv  of  the  pneumonia.  Opiura  does  not,  when  thus  administered,  inter- 
fere with  a  stimulating  or  antii)yretic  plan  of  treatment  which  may  be  de- 
manded, but  it  does  very  greatly  diminish  the  chances  of  htiHrt-failure,  eaeea 
often  recovering  under  its  use  which  from  age  and  condition  of  life  seemed 
hopeless.  Then  the  great  relief  and  comfort  which  it  gives  to  the  sufferer  in 
the  first  four  days  of  his  struggles  are  suMicient  to  commend  it,  especially  in 
those  cases  where  pain  is  severe  and  the  restlessness  of  the  patient  is  exhausting. 

After  the  pneumonic  infiltration  is  completed  opium  it^hould  be  administered 
with  great  caution,  for  paralysis  of  the  bronchi  (which  it  induces),  and  the 
consequent  accumulation  of  scfTetii>u  in  the  bronchial  tube^,  may  greatly 
increase  the  already  existing  dittirulty  of  respiration. 

In  all  severe  tyjics  of  croupous  jmeunionia  there  are  two  prominent  sources 
of  danger:  hcart-insufliciency  and  high  temperature.  There  are  eonsequently 
two  prominent  indications  for  treatment — viz.  to  sustain  the  heart  and  reduce 
tern  pt^'at  lire* 

A  large  im>|H>rtion  of  deaths  from  pneumonia  reeult  directly  or  indirectly 
from  heart- failure.  Alcoholic  stimulants,  judiciously  employed,  are  the  most 
efficient  means  which  we  poss(iss  f*)r  sustaiuitig  a  ilagglng  heart,  but  their 
indiscriminate  use  is  more  dangerous  than  imliscriniiriate  venesection.  It 
may  be  that  only  a  few  ounces  of  brandy  will  be  required  to  carry  a  pneu* 
monia  patient  through  a  critical  |*eri<Kl,  or  it  may  he  that  its  free  admin ietra- 
tion  will  be  required  to  save  life.  In  the  old  and  feeble,  and  in  those  who 
have  been  accustomed  to  the  use  of  alcohol,  etim y hints  njay  be  indicated 
from  the  commencement  of  the  attack,  and  their  free  use  re<iuired  throughout 
the  whule  course  of  the  disease.     Each  case  demands  carciul  study.     In  no 

^  Fernet  ('*  I>e  1ft  rneumn.  franchc  aigne,"  etc.  Arch,  gen.  tit  MM ,  1881,  j>p.  5-15.^)  has 
demou»lnited  the  regular  ond  cyclical  courwi  of  |jnvumouja.  The  evolulitm  of  the  maJ- 
ady  is  represenled  hy  the  march  of  the  fever  and  i»  tigarad  bv  the  theriuouieuric  direct. 
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other  disease  is  so  much  discretion  and  judj^ent  re^juired  in  the  administra- 
tion of  stimulants  as  in  croupous  pneumonia.  The  pulse,  being  the  indicator 
of  the  condition  of  the  heart,  must  be  carefully  studied.  A  frequent^  feeble, 
irregular,  or  intermittent  pulse  always  indicates  heart-insufficiency.  The 
Quantity  of  stimulants  to  be  adrninisterefl  in  any  case  must  be  deterniincil  by 
their  effect  upon  the  pulse.  It  is  advisable  to  commence  their  use  in  jj^tnal! 
quantities,  and  carefully  watch  their  effects.  If  the  effect  is  beneficial,  a 
favorable  result  will  follow  within  a  few  hours,  and  then  the  ciuaiitity  to  be 
administered  can  be  increased  according  to  the  necessities  of  each  case.  It  is 
seldom  necessary  to  give  more  than  six  or  eight  ounces  of  brandy  in  twenty- 
four  hours,  yet  if  the  necessity  of  tlie  case  demands  it  may  be  given  in  much 
larger  quantity,  twelve  or  twenty-four  ounces  often  being  required  in  twenty- 
four  hours.  A  dicrotic  pulse  is  a  certain  indication  for  the  administration 
of  stimulants. 

The  period  immediately  following  the  crisis  is  the  one  in  which  stimulants 
are  usually  most  serviceable.  Delirium  is  a  symptom  which  calls  for  their 
administration,  whether  it  is  due  to  asthenia,  pyrexia,  or  is  an  expression  of 
blood-poisoning.  When  muscular  tremor  ami  subsultus  tendinuin  are  present, 
alcohol  may  usually  be  freely  given.  A  critical  collapse  in  the  aged  and 
weak,  attended  by  great  prostration  anrl  a  subnormal  temperature^  is  a  con- 
dition in  which  alcohol  shows  its  beat  efiects.  and  the  amount  of  asthenia  will 
determine  the  amount  of  stimulation  required. 

It  has  been  claimed  that  carbonate  of  ammonium  in  large  doses  stimulates 
the  heart  and  prevents  the  formation  of  heart-clots  by  It^  action  on  the  blood. 
The  cause  of  heart-clot  is  the  heart-failure,  and  there  is  no  evidence  that  car- 
bonate of  ammonium  prevents  the  coagulation  of  the  blood  when  the  blood- 
current  is  slowed.  Besides,  large  doses  of  carbonate  of  ammonium  irritate  the 
stomach,  and  on  this  account  interfere  with  nutrition,  and  tlius  diminish  the 
chances  of  recovery.  As  a  diffusible  stimulant  it  is  inferior  to  champagne. 
Moreciver,  champagne  can  be  administered  for  a  much  longer  period  without 
causing  E:astriG  disturbances. 

Camphor  and  musk  have  been  highly  recommended  as  cardiac  stimulants, 
but  they  are  inferior  to  alcohol. 

Digitalis  of  late  years  has  been  extensively  used  to  counteract  heart-inauffi- 
ciency,  but  it  b  very  uncertain  in  its  action  in  the  heart-insufficiency  of  pneu- 
monia, and  has  seemed  to  me  more  frequently  to  do  harm  than  good.  The 
nervous  element  of  the  heart-failure  contra  indicates  its  use. 

The  second  important  indication  in  the  treatment  of  croupous  pneumonia 
is  to  lower  the  temperature.  The  plan  of  applying  cold  compresses  to  the 
cheet  in  pneumonia,  though  far  from  being  a  new  one,  still  has  its  strongest 
advocates  in  the  mixlern  school  of  therapeutics.  It  is  proposed  to  apply  thick 
GOtnpresses  wet  in  ice-water  over  the  seat  of  the  inflammation,  changed  every 
five  minutes-  Some  use  the  Esmarch  ice-bag  for  the  same  purpose.  Patients 
who  were  moribund  have,  it  is  said,  been  revived  by  immersion  in  a  cold 
bath.  The  advocates  of  this  treatment  claim  that  the  temperature  is  lowered ;  . 
tlmt  the  patient  experiences  a  feeling  of  relief  during  the  bath;  that  the 
pain,  dyspncea^  pulse-rate,  restlessness,  and  severity  of  the  attack  are  all 
ameliorated  ;  and  that  the  duration  of  the  disease  haa  been  cut  short  by  the 
continued  use  of  cold  baths  or  cold  packs,* 

*  Bales  for  the  employment  of  cold  os  an  antipyretic  in  pneumonia: 
Olid  Bath. — Ab  bcjoh  na  the  axillary  lemperature  in  the  eveninjcf  rises  above  103°  F., 
plaee  the  patient  at  full  leng^th  in  a  bnih  wUb  a  temperature  of  70^  F.  op  80^  F*  Gratl- 
iiallT  lower  the  tempernliireof  the  bath  by  the  addition  of  ctjld  water  or  ice  until  the  tern- 
peratare  of  iheimtienl  bc|?infl  to  full.  It  may  be  necensary  to  lower  the  temperature  of 
the  both  to  60^  F.  before  the  teinperatiire  of  the  patient  is  affected.  After  the  temper- 
ature begins  to  fall,  ihermometrioil  olj^ervationa  muBt  be  Uiken  every  two  or  three 
OiSiicites;  the  rectal  temperature  only  can  be  relied  upon.     If  the  temperature  falk  rap^ 
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The  experience  of  American  practitioners,  so  far  as  I  have  learned,  la  ] 
against  this  plan  of  treatment.     It  is  fbimd  that  under  it  pneumonia  is  more  | 
liable  to  extend ;  that  the  ehock  of  the  cold  to  the  surface  cjiuses  a  nervoufl  ] 
depression  from  ^vhicli  the  old  and  fcx^ble  do  not  rally ;  that  although  a  redue- ! 
tiim  uf  temperature   may   be   effected,  heart-in syfficiency   is   more  rapidly 
reached  and  is  more  difticidt  to  overcome.     Besides,  the  statistical  results  ot 
this  plan  of  treatment  are  decidedly  against  its  use.     The  above  statements  - 
do  not  prohibit  cold  sponging  of  the  liinbs  and  face  if  it  is  grateful  to  the 
jmtiLnt, 

If  the  hi;;;h  temperature  in  pneumonia  is  due  to  rapid  tissue-metamorphosisp 
the  result  of  the  action  of  some  morbific  agent  in  the  blood,  it  follows  thai 
we  mui!it  look  for  an  antipyretic  which  can  check  tins  rapid  tiasue-changie.  It 
is  claimed  with  reason  that  the  sulpliate  of  quinia  is  a  sedative  to  the  arterial 
BYsteni,  and  has  a  stimulating  clfcct,  sui  generis,  upon  the  capillary  circula- 
tion ;  that  it  can  arrest  cell-development,  and  also  check  the  amoeboid  move- 
ment.s  of  the  white  corpuscles*.  Iheoreticnlly,  theretore,  it  is  a  remedy  par 
excellence  for  the  lowering  of  the  temjxrature  in  this  disease;  and  clinically 
and  emiiirically  it  hits  been  fotmd  to  reduce  teniperaturo  more  permanently 
and  with  greater  certainty  than  any  other  agent.  None  of  the  objections 
brought  against  the  other  antipyretics  ain  be  urged  against  this  one,  for  it 
possesses  the  twofold  power  of  rcilucing  temperature  and  sustaining  the 
heart-power  from  its  action  on  the  nervuu«  system.  To  act  antipyretically, 
quinia  nuLst  be  given  in  large  doses.  Froni  twenty  to  forty  grains  must  Uf 
given  witliin  two  hours,  or  the  whole  quantity  may  be  given  at  a  single  dose. 
The  greatest  reduction  of  temperature  will  be  reached  in  about  seven  hours 
atler  the  quinia  is  taken.* 

idly— that  hf  two  or  three  d^reea  in  five  or  six  minutcsr^aa  noon  ss  the  fall  reiidiev 
102^  F«  the  patient  sliouJd  iie  removed  from  tlie  hath ;  if  it  falls  glowty^  us  soon  m  tt 
reaches  101®  V.  he  should  he  removed  and  immeilintely  |>Ja€«d  in  bed.  The  patient  should 
never  be  kept  id  the  hsth  imtil  the  temperature  reaches  the  normal,  for  it  oontinties  to 
f;dl  for  soniG  time  after  hia  removal  (mm  the  hath,  and  he  may  pni»  from  a  condition  of 
fever  into  a  state  of  <x)llaf«e.  The  duration  of  tli©  batL  should  rarely  exceetl  fifteen 
minuteu.  While  the  patient  is  in  the  hatli  cold  should  be  applied  to  the  head  by  tueana 
of  a  sponge  or  by  an  ice-l>ag. 

In  the  young,  the  feeble,  and  the  age<l  llie  do  ration  of  the  bath  should  never  cxi^ee^l 
five  minutes.     Once  coTnment^d,  the  biith.«i  niiial  be  iN?rvi»te<l  in  until  the  cn^is  in  reiu'hed, 

l>>lcl  Park, — Till*  ia  mneh  lens  eJIk-iive  than  ibe  bath,  but  if  the  patient  is  too  tecble 
t{>  l>c  moveti  it  may  be  employed.  The  ptitieot  abiiMid  be  wrapped  in  a  sheet  wrnn^  out 
of  tepid  water^  and  over  this  u  8heel  shouhi  be  applied  wrunp  out  of  ice-cold  water;  the 
Iatt4:fr  mav  be  rcmos'ed  as  n;teii  a^  it  beeoines  warui.  Its  applioatiun  and  removal  may  b^ 
continued  until  the  desired  t^ll  iti  tenipemturw  bbsdl  be  obtained. 

Cold  Compressea.— The  mclho<i  of  applyio.Lr  c«*M  compresses  in  pneumonia  is  as  folio  we: 
A  cloth  of  etmie  thickncan  h  to  be  wrunj?  from  iee-cobi  water  and  applied  every  tivo 
minuter  to  the  affected  «ide,  or  an  it'e-bji^  is  employed  inatead  of  the  eorapreisses.  Il  is 
claimed  for  this  mtstluxl  that  it  not  only  relieves  the  locsd  symptumoj  but  hiwere  the 
Icmperature  and  hastens  the  day  of  crittis. 

If  cfdd  h  to  he  applied  to  the  cbc^t,  either  moist  or  dry,  all  the  diBadvantaireji  ariatng 
from  repeated  expoaure  and  frecpient  ehunpes  of  temperature  can  be  avoided  by  the  lue 
of  the  rultlier  coil,  and  it  should  always  be  employe<i  in  preference  to  wet  Ctimpre88e& 

*  When  quinia  is  emj^doyed  mt  an  antipyretic  in  pneumonia  it  must  be  given  in  larjfe 
dones.  The  admin inlration  of  two  grain»»  every  two  hours,  or  a  larger  quantity  odminis- 
tered  in  divided  dosea  within  a  period  of  twenty-four  hours,  will   not  act  as  an  iinti- 

Eyretic;  but  from  twenty  U*  forty  ^,^rains  must  be  administered  within  a  f»eriod  of  two 
ours*  If  the  stomach  is  irritable,  ten  grains  may  b*  ^iven  every  half  hour  until  the 
desired  quantity  has  been  administered.  Usually  in  from  four  to  six  hour*  after  ibe 
antipyretic  do&e  has  been  taken  the  fall  of  teruperature  will  begin,  and  in  about  twelve 
hours*  it  wiil  re^ich  its  minimum  heij^lit ;  Iheu  it  will  remain  stationary  fn^m  twelve  t<i 
twenty-four  houni.  After  the  temperatUFe  hna  once  been  reduce<l  by  the  quinia,  ita 
administrtlLtion  may  be  discontinueil  untd  the  tem|>erattire  shall  a«niin  rise  to  105**.  As  a 
rule,  the  temperature  does  not  reach  as  hi^li  a  pi^int  an  liefore  the  quinia  was  ailminiir* 
lered.    Thia  mode  of  administering  quinia  rarely  produees  any  aymptoru  of  cinehotUBOi 
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During  convalescence  tonics  and  restoratives — iron,  quiniu,  the  liiineral 
acids,  cod-iiver  oil,  or  strychnia — i^iiould  be  ud ministered,  and  the  highest 
degree  of  nutritiiin  shouUl  be  inuintniuud.  If  l»ruDchitia  complicates  pneu- 
monia, it  may  be  treated  with  muriate  of  ammonium,  i[>ecacuanliu,  mid  tH^nega, 
If  severe  ^^astric  ciitarrh  occurs,  liot  fomentations  may  be  appliitd  to  the 
abdomen,  zuid  calomel,  followed  by  a  saline  purgative,  may  be  admin- 
istered. 

DiarrhtBa  is  rarely  so  severe  as  to  require  treatment;  five  grains  of  Dover's 
puvvdi-'r  usually  suffices  to  control  it. 

In  the  delirium  which  occurs  in  ulcoholic  pntieots  small  dosca  of  the  tiirtrato 
of  autimouy  and  potassium  are  said  to  be  useful*  I  have  controlled  this  Ibrm 
of  di^lirium  bc.it  with  small  doses  of  hydrate  of  chloral. 

By  some,  camphor,  musk,  and  turpentine  are  rucommendcd  during  tho 
btage  of  gray  hcpati/^ation,  but  it  seems  to  me  that  the  requii'ements  are  ikr 
better  fUltilled  by  alcoholic  stimulants. 

In  the  tirst  st4igc  of  senile  pneumonia  an  emetic,  when  not  si>ccially  contra- 
indicated,  is  given  in  the  Salpctritire  Hospitid.  The  physicians  of  the  Mont- 
pellier  General  Hospital  regard  ipecacuanha  as  mi  heroic  remedy  in  senile 
pneumonia*  The  English  regard  nitrate  of  pe^tiissium  as  the  most  efficacious, 
while  the  Germans  prefer  hydroclil orate  of  ammonium.  Antipyretics  are 
rarely  nece^vsar}'  in  senile  priciimouia ;  the  most  ini|Kirt4int  thing  is  to 
sustain  the  heart  by  stimulant.s  and  concentrated  fluid  nutriment  combined 
with  iron  and  cjtunia.  In  tscnile  pneumonia  the  diurrhoia  occurring  with 
the  typhoid  form  must  be  prom[itly  checked  by  vegetable  astringents. 

In  children,  as  in  old  age,  leeches  and  blisters  should  never  be  used.  The 
whole  ehej§t  sliould  be  enveloped  in  a  linseed-meal  poultice^  to  which  some 
imodyne  may  be  added  (opium,  aconite,  or  belladonna)  il*  there  is  severe 
pain. 

In  asthenic  pneuraonia^  in  addition  to  the  nutritious  diet,  burgundy,  port 
wine,  or  bmiidy  should  be  nsed^and  stimulant  embrocations  should  be  applied 
to  the  ch(i*t.  In  children  the  state  of  the  bowels  must  be  most  carefully 
waUdied.  Stimulating  expectorants  are  more  frequently  necessary  than  at 
any  other  period  of  nfe. 

In  conclusion,  I  would  urge  that  all  remedial  mensures  which  tend  to  par- 
alyse the  heart  should  be  excluded  from  the  treatment  of  pneumonia,  and 
great  care  should  be  exercised  not  lo  over-stimulate  the  heart,  for  ovcr-stimu- 
mtlon  often  results  in  paralysis.  It  must  always  be  remembered  that  in  the 
milder  cases  there  is  neces?sity  for  no  treatment  except  a  regulat^nl  diet  and 
attention  to  those  general  hygienic  measures  which  have  already  buen  rc*- 
fcrred  to. 

I  shall  not  attempt  to  discuss  the  treatment  of  the  oomplications  which 
may  occur  in  the  course  of  a  pneumonia,  for  it  is  impossible  to  even  mention 
every  euntingency  that  may  arise,"  The' rule  is  Ui  treat  the  pneumonia  so  long 

other  than  transient  deafness  after  the  first  dme.  In  a  lari^e  proportion  of  cases  the  tera- 
|«fature  by  thia  methixl  cau  reiwlily  be  kept  below  103°  F. 

in  Kinger  ami  UilVa  exi»eriinenU  witb  qinnia  on  temperature  it  took  at  least  twenty 
graiiis  lo  produce  a  full  n(  :i  <ie;jcree.  From  fifty  to  eifj^lity  minuter  were  required  licfore 
ihc  fall  <>i'curre<lt  and  the  eilecis  la«ted  tVoin  lurty-tive  minutes  to  three  hours.  Kinder 
etaies  that  in  pneumonia  Lhe  (junia  dam  not  readily  piusa  out  with  lUe  urine,  but  is 
dc tared  in  the  system  for  a  corwiderable  time. 

Lately,  antipyrine  ban  \jten  brniiglit  before  the  profession  as  a  valuable  and  powerful 
antipyretic.  I  have  Ubed  it  in  both  private  anil  hospital  pn&etice^  and  huve  found  it  a 
prompt  and  efiident  means  of  reducing  tem|>eniiure.  It  has  not  seemed  to  me,  however, 
to  hiive  any  oilier  benelicial  eHect  cither  in  niki^iing  the  severity  or  BhorttniiiL^  the 
Ofinr>.e  of  the  dirteaae.  In  two  cases  its  nae  was  follow^  by  coUans«*  which  in  one  onse 
terminated  tutallv.  My  experieni:e  hnn  ^eme^i  to  bear  out  the  belief  thut  thiy  dru^  ih  a 
clocide<i  cardtuc  depressant,  and  i  t^hould  lor  this  reason  consider  it  umdi  less  deairabU 
•a  an  antipyretic  than  qninia. 
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as  it  is  the  controlling  disease,  and  the  complication  when  it  shall  have  become 
the  most  prominent  and  dangerous  element  in  any  given  case.  In  prolonged 
convalescence  it  is  of  the  utmost  advantage  that  the  pneumonic  patient  s^&ll 
have  a  change  of  scene  and  climate. 

Antiseptics. — The  use  of  antiseptics  in  the  treatment  of  pneumonia  has  as 
yet  given  no  definite  results.  I  have  employed  hypodermically  phenic  acid 
a^r  Declat's  method  in  several  well-marked  cases  of  simple  pneumonia, 
without  being  able  to  determine  that  the  temperature  or  course  of  the  dis- 
ease was  at  all  influenced  by  its  use. 

F.  Schwarz  ^  states  that  the  very  favorable  results  which  he  has  obtained  in 
croupous  pneumonia  can  only  be  due  to  one  thing — i,  e.  the  specific  action  of 
iodine,  which  renders  inert  the  exciting  cause  of  the  disease,  which  he  regards 
as  an  organism,  and  that  its  efficacy  is  limited  exclusively  to  the  very  early 
stage  of  the  pneumonia.  He  believes  that  its  action  in  acute  lobar  pneumonia 
is  the  same  as  Von  Willebrandt  claimed  for  it  in  tophus,  typhoid,  and  in  ma- 
larial fevers.  He  even  states  that  he  regards  iodine  as  a  genuine  specific  in 
pure  uncomplicated  croupous  pneumonia  if  employed  within  twenty-four  or 
thirty-six  hours  after  the  ushenng-in  chill,  that  hinders  its  development  and 
arrests  its  progress. 

After  using  benzoate  of  soda  in  diphtheria,  scarlet  and  puerperal  fever — ^jij 
in  the  twenty-four  hours — E.  B.  Cady '  states  that  when  an  epidemic  of  pneu- 
monia visited  his  town  in  Wisconsin  he  had  equally  good  results  from  the 
similar  use  of  this  salt  in  pneumonia,  cases  recovering  which  had  a  temperar 
ture  of  106*^  F.  and  107*^  F. 

Orth'  has  recently  written  an  interesting  account  of  the  treatment  of  pneu- 
monia (lobar")  with  iodine. 

T.  H.  Buckler  strongly  recommends  its  treatment  with  salicylate  of  sodium 
and  fresh  lemon-juice.* 

Phenic  acid,  boracic  acid,  and  the  salicylates  are  highly  recommended  by 
many  as  the  best  drugs  in  the  antiseptic  treatment. 

'  Deutsche  mediciniaehe  Woehefuehriflf  January,  1881,  No.  2. 

» N.  Y,  Med.  Record,  1880,  July,  3,  "  Benzoate  of  Soda  in  Pneumonia." 

«  AUg.  med.  Centr,  Zeitachr.,  Berlin,  1881,  i.  p.  181. 

*  PliUoL  Med.  Neio8,  1882,  xl.  p.  652. 
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Synoitymb, — Broncho-pneumonia;  Lobular pneuinoniii.  Although  numer- 
ous other  names  have  been  u&cd  to  designate  this  atfection,  it  is  uiidesinible  to 
perpetuate  them. 

Defixition, — Catarrhal  pneiimouia  it*  an  inflammattuu  ut'  the  purenchyuin 
of  the  lung«,  frequently  bilateral,  and  affecting  scattered  irrou]i8  of  lobnk\<, 
which  may,  however,  coalesce,  !^o  that  eonsiderahle  areas  of  lurifj-tiftsue  become 
continuously  involved.  This  anatomical  distribution  explaius  the  name  lob- 
ular as  opposed  to  that  of  the  lobar  or  croupous  form.  As  implied  by  its  other 
tiller,  it  has  close  associaticHis  with  bronchial  catarrh,  and  occui-s  nearly  always 
either  as  an  cxteusion  of  inflammation  from  the  larger  tubes  or  in  counection 
with  capillary  bronchitis.  In  consequence,  it  is  oileu  cdiiibined  with  jnilmo- 
nar}*  coUa|>se,  with  which  latter  condition  it  was  until  recently  c<iuiimnflc(L 
The  atiected  areas  show  lesions  of  the  broricliioles,  tugether  with  a  morbiil 
prrKiuct  filling  the  alveoli,  and  consisting  in  varying  proportion  of  altered 
epithelial  cells  from  the  ulveolar  walls,  of  cells  drawn  by  aspiration  from  the 
bronchioles,  and  of  c^xtidation  from  the  blood-vessels.  Catarrhal  pneumonia 
itmy  be  circumscribed  or  diffuse,  and  acute,  subacute,  or  chronic.  Its  course 
and  duration  vary  jrreatly :  at  times  it  terminates  fatally  in  a  few  days,  or 
nins  a  lingering  chronie  course,  while  recover}'  rarely  <.>ccui*s  in  less  than 
fourteen  days.  The  mortality  is  always  considerable,  and  it  acquirej^  addi- 
tional gravity  from  its  tendency  to  leave  behind  it  organic  legions  of  the 
lun;^  or  even  to  induce  phthisis. 

EnoLOoV. — As  catarrhal  pneumonia  is  so  closely  associated  with  bronclii- 
tb*,  and  so  commonly  preceded  by  it,  it  njay  be  nreniised  th^i  all  the  causes 
of  bronchial  catarrh  must  be  considered  as  liable  to  induce  this  I'orm  of  pid- 
monar}^  intlamniation,  whether  they  do  so  by  exciting  lironchilis.  which  sub- 
8e«jueutly  extends  to  the  alveoli,  or  whether,  as  njore  rarely  happens,  they 
aflect  simultaneously  the  lining  meiuhrnne  of  the  bronchi  and  of  the  loliules. 

There  are,  however,  several  infiuenret»  which  nuist  here  Ive  carefully  con- 
ffldercd,  eince  they  have  a  special  tendency  to  determine  the  produetiiin  fif 
ihr  more  grave  form  of  disease. 

The  effect  of  age  in  predisposing  to  catarrhal  [meiimonia  is  nndoubt- 
inXiy  great,  and  yet  it  seems  to  have  lieen  o0en  over-estimated,  since  bv 
nmny  this  has  been  regarded  almost  a«  a  disease  peculiar  to  childhoo<l, 
The  great  frequency  with  whicli  young  children  were  ibrmerly  held  to  he 
affected  by  this  form  of  pneumonia  has,  however,  been  found  to  be  dne  in 
j>art  to  the  fact  that  many  cases  of  pulmonim'  collapse  were  included  with 
H;  while,  on  the  other  hand,  there  is  strong  reason  to  believe  that  the  fre- 
quency with  which  adult^^  are  attacked  has  Ixen  greatly  under-«?stimated  in 
orin!*equencc  of  the  failure  on  the  part  of  the  profession  at  large  to  clearly 
recognize  this  attection.  It  seenjs  in  the  highest  degree  important  that  more 
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correct  views  on  this  subject  should  be  genernllj  received.  While  it  is  prob- 
able that  the  more  severe  and  widely-disseminatrd  pneuiBoniiis  of  catarrhal 
type  are  commonly  recognized  tiow-n-da}  s,  It  appearB  undoubted  that  in  very 
many  inHtancea  of  apparently  mild  sickness,  of  acute  or  subacute  character, 
wliich  are  regarded  as  simpfe  febrile  colds  or  as  the  result  of  malaria,  the 
true  condition  is  one  of  cireiimiicribed  eatarrhiil  pneumonia,  which,  while 
threatening  no  immediate  danger  to  life,  may  if  neglected  leave  lesions  of 
grave  eignificanoe.  Still,  it  is  undoubted  that  it  is  during  the  early  years  of 
childhood,  and  particularly  the  first  five  yeart*,  that  catarrhal  pneumonia,  and 
more  especially  its  grave  and  fatal  form,  is  of  frequent  occurrence;  while  the 
period  of  next  greatest  liability  is  at  the  other  extreme  of  life,  among  aged 
and  debilitated  subjects. 

Under  tlie  head  of  Pathology  we  shall  have  occasion  to  dwell  on  the  rela- 
tions between  defective  respiratory  power,  pulmonary  collapse,  and  catarrhal 
pneumonia;  and  it  is  evident  thai  this  connection  helj^s  to  explain  the  rela- 
tive frequency  of  the  latter  in  early  childhood,  when  conditions  of  debility 
are  so  common,  and  when  rickets  not  rarely  is  superadded  as  an  important 
factor.  Another  potent  cause  of  the  liability  of  young  children  to  catarrhal 
pneumonia  is  the  prevalence  at  tluit  period  of  life  of  the  infectious  diseases, 
which  are  apt  to  he  complicated  with  bronchitis,  and  which  then  present  a 
combination  of  contlitions  favoring  its  development.  This  is  especially  true 
of  measles,  of  whooping  cough,  and  of  diphtlieria,  wiiile  influenza,  wliich  is 
also  frequently  complicated  with  this  form  of  pneumonia,  is  operative  at  all 
ages.  Among  predisposing  c^iuses  which  operate  chiefly  at  a  later  period  of 
life  must  be  mentioned  organic  diseases  of  the  heart  and  vesicular  emphy-  , 
sema.  The  latter  especially  has  shown  itself  important  in  our  experience^ 
both  as  predisposing  to  the  occurrence  of  catarrhal  pneumonia  ana  m  add- 
ing to  the  gravity  of  the  attack. 

Unquestionably,  all  states  of  bad  nutrition  and  depressed  vitality  render 
the  system  much  more  liable  to  attacks  of  catarrhal  pneumonia.  The  bail 
air  of  crowded  houses  or  of  ill-veotilatcd  public  institutions,  especially  if 
conjoined  with  the  effect  of  injproper  food  and  of  other  defects  of  hygiene, 
plays  an  important  part,  in  inducing  the  fatal  forms  of  this  disease  whicli  are 
common  among  children  exposed  to  such  conditions.  It  is  equally  evident 
that  among  adults  the  effect  of  overwork,  witli  insufhcient  sleep  and  outduor 
exercise,  is  to  develop  a  peculiar  sensitiveness  and  weakness  of  system  which 
make  the  ordinary  causes  of  bronchitis  capable  of  exciting  a  dcej>cr  and 
more  serious  catarrh.  Finally,  there  are  many  individuals  who  possess  a 
catarrhal  diathesis — that  is,  in  whom  the  epithelial  layers  are  especially  vul- 
nerable, and  when  attacked  are  especially  prone  to  take  on  cellular  prolifera- 
tion of  a  deep-seated  and  obstinate  character.  Such  constitutions,  which  are 
firequently  found  in  the  subjects  of  phthisical  heredity,  fiimish  a  ready  soil 
for  the  development  of  catarrhal  pneumonia. 

Nor  must  the  practical  lesson  oe  here  overlooked  that  when  acute  or 
subacute  bronchitis  exists,  an  additional  motive  for  prompt  and  thorough 
treatment  is  to  be  found  in  the  lact  that  undue  fatigue  or  exposure  may 
be  followed  by  an  extension  of  the  inflammation  and  by  the  onset  of  ca- 
tarrhal pneumonia. 

Pathology  .^.nd  Morbid  Anatomy. — Allusion  has  already  been  ma<Ie 
to  the  reh^tion  existing  between  catarrhal  pneumonia  and  collapse  of  the 
lung;  and  the  present  seems  to  be  the  profjer  place  to  speak  more  luUy  of  it, 
since  in  order  to  appreciate  the  lesions  in  any  case  it  is  necessary  to  distin- 
guish between  those  which  are  the  result  of  the  inflammatory  process  and 
those  which  can  be  explained  Ivy  simple  collapse  of  the  lung-tissue.  It  is 
indeed  true  that  in  some  cases  the  development  of  caUirrhal  pneumonia  takes 
place  in  areas  already  the  seat  of  colhipse.     This  is  only  what  would  natu- 
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rally  be  expected.  For  the  production  of  both  conditions  the  existence  of 
preceding  bronchial  catarrh  la,  if  not  necefisan%  at  lea^t  hig:hly  favorable. 
The  folds  of  the  swollen  mucous  naejnbrane  of  the  smaller  tubes  come  into 
contact  with  each  other,  or  el?=e  the  diininL<hed  lumen  of  the  tubes  is  occluded 
by  the  viscid  mucus  formed  as  the  result  of  the  catarrh.  The  normal  activ- 
ity and  rhythm  of  respiration  is  disturbed  by  the  fever  and  the  lowered 
innervation.  During  expiration  more  and  more  of  the  air  escapes  from  the 
alveoli  of  the  affected  area  through  these  partly-obstructed  tubes,  while  dur- 
ing inspiration,  owing  to  the  less  force  of  that  part  of  the  respiratory  act 
and  to  the  shape  of  the  bronchial  tree,  air  cannot  enter  to  replace  it.  Thus, 
or  by  the  action  of  a  plug  of  mucus  in  a  conical  bronchial  tuoe,  serving  as  a 
baU-valve,  a  condition  of  airlessness  or  of  coUapse  is  induced  in  a  more  or  less 
extensive  area.  It  is  not,  indeed,  to  be  supposed  that  the  mere  occurrence 
of  such  collapse  serves  in  any  way  to  excite  inflanmiation  of  the  alveoli.  Bui 
at  the  same  time  it  is  evident  that  there  will  be  a  strong  likelihood  that  the 
catarrh  which  has  advanced  so  deeply  into  the  finer  tubes  will  extend  in  some 
fiDots  to  the  alveoli,  and  consequently  that  in  a  collapsed  area  of  some  extent 
tnere  will  be  one  or  more  foci  of  pneumonia  developed.  Moreover,  it 
must  be  remejnbered  that  the  collapsed  lung-tissue  becomes  more  or  less 
hyperaemic  and  disposed  to  take  on  intlammatory  action,  and  that  the  irri- 
tating bronchial  secretions,  the  suction  of  w*hich  into  the  alveoli  plays  an 
important  part  in  these  aflections,  would  necessarily  be  less  apt  to  be  dis- 
lociged  by  cough  and  expectoration  from  areas  whicli  had  become  collapsed. 
On  the  other  hand,  it  is  evident  that  when  areas  of  catarrhal  pneumonia  have 
occurred  directly  from  extension  or  establishment  of  catarrh  in  air-containing 
alveoli,  the  conditions  will  exist  which  favor  the  development  of  collapse  in 
the  surrounding  zones  of  lung-tissue.  Thus  it  happens  that  while  the  lesions 
either  of  coUapae  or  of  catarrhal  pneumonia  are  found  separately,  it  is  com- 
mon to  find  more  or  less  evidences  of  alveolar  inflammation  in  connection 
with  collapse,  especially  if  it  has  lasted  anv  length  of  time ;  and  still  more 
common  to  find  a  considerable  proportion  ot^  collapse  coexisting  with  eatiirrh- 
al  pneumonia. 

A  simple  practical  rule  must  therefore  be  here  insisted  upon :  that  in  all 
post-mortem  examinations  of  the  lungs  in  cases  of  catarrhal  pneimionia,  a^r 
careful  study  of  the  external  appearances,  a  moderate  inflation  by  means  of 
a  blowpipe  must  be  practised,  and  the  effects  of  this  upon  the  cons^olidatcd 
areas  be  carefully  studied  before  the  lung  be  incised,  in  order  that  any  ele- 
ment of  collapse  may  be  recognized  and  eliminated. 

The  external  appearance  of  the  longs  usually  presents  evident  lesions.  There 
arc  patches  or  layers  of  soft  lymph  on  the  pleura  over  the  affected  areas, 
and  when  the  former  are  removed  the  serous  membrane  is  found  roughened, 
congested,  and  ecchymosed.  On  the  other  hand,  while  the  pleura  over  a  col- 
lapm^  patch  usually  presents  small  erchymoses,  there  is  rarely  any  evidence 
oi  inflammation.  More  or  less  evident  signs  of  vesicular  emphysema  are  also 
usually  present,  bearing  some  proportion  to  the  extent  of  the  pulmonary  col- 
lapse-. '  When  the  areas  afiected  are  small  and  scattered,  the  emphysema  is 
limited  to  their  neighborhood ;  but  when,  for  instance,  both  lower  lobes  are 
extremely  involved,  the  upper  lobes  may  present  a  high  degree  of  emphyse- 
matous distension.  In  nirc  instances  sul^pleural  emphysema,  from  separation 
of  the  membrane  over  a  pneumonic  focus,  may  be  olisen'ed  ;  and  even,  as  in 
a  case  published  by  me  some  years  ago,*  perforation  of  the  separated  pleura 
mav  occur,  leading  to  pneumothorax, 

Atler  section  of  the  lungs  there  will  always  be  found  lesions  of  the  bron- 
chial mucous  membrane,  which  presents  evidences  of  catarrh  extending  as 
high  as  the  trachea  or  larynx  in  some  cases,  but  habitually  growing  more 

*  Phdada,  Med,  Tme^,  Aug.  15,  1S72,  p.  42^^. 
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mtenae  in  the  finer  tubes,  where  the  membrane  is  r^deiied  and  swollen. 
Frequently  the  iofiltration  extends  throughout  the  structure  of  the  bronchial 
walk,  fio  that  the  tubes  stand  out  prominently  above  the  surface  of  the  sec* 
tion,  Delatield*  has  insisted  with  esjiecial  emphasLs  upon  these  alterations  in 
the  bronehial  walL^,  and  on  the  view  that  the  inflammation  extends  from  the 
bronchi,  not  to  the  group  of  air-vesicles  into  which  they  lead,  but  directly 
outward  to  the  peribronchial  zones  of  lung-tissue.  In  severe  cases  of  longer 
feitaudini;  the  bronchial  tubes  often  present  in  addition  dilatations,  either  cylin- 
drical or  more  rarely  globular. 

The  bronchi  contain  morbid  secretions  in  the  form  of  clear  viscid  mucus 
in  the  eiirly  statre,  while  later  they  are  filled  with  creamy  pus.  In  some  cases 
there  are  aUo  found  small  subpleural  collections  of  more  or  less  inspissated 
yellowish  titecretion  contained  in  dilated  alveoli  or  in  small  globular  dihitatious 
of  terminal  bronchioles.  The  most  plausible  explanation  of  their  nature  ia, 
as  suggested  by  Fauvel,  that  they  are  caused  bv  the  suction  of  particles  of 
bronchial  secretion  into  the  alveoli  in  the  ibrciMe  inspiratory  effect^  which 
foHow  paroxysms  of  cough,  and  cj^pecially  such  j)aroxysms  as  occur  when 
whooping  cough  is  complicated  with  catarrhal  pneumonia. 

The  lung-tishiue  itself  exliibits,  associated  in  varying  degrees,  congestion, 
o&dema,  emphysema,  C4jllaj)se,  aud  pneumonic  consolidation.  The  patches  of 
simple  collapse  are  to  be  eiLsily  recognized  by  their  familiar  api>carai!ce,  being 
dej>resscd  below  the  suiTounding  tissue,  bfuish  in  color,  non-crepitaut  and 
solid  to  the  touch,  and  on  section  smooth,  nirleas,  firm,  and  not  friaole,  Thev 
sink  in  water-  As  already  stated,  they  can,  when  recent,  be  readily  inflated, 
and  thus  restored  to  their  normal  condition.  Such  patches  are  most  common 
at  the  postero-inferior  parts  of  the  lungs.  They  are  mostly  pyramidal  in 
shape,  and  vary  in  size  from  a  few  lines  to  one  or  two  inches  m  diameter, 
though  in  severe  ca^es  an  entire  lobe,  or  even  an  entire  lung,  nmy  pass  inin 
this  state  of  collapse.  On  the  other  hand,  the  areas  of  pneumonic  consolida- 
tion appear  as  slightly  prominent  nodniea,  varying  in  size  from  that  of  a  pea 
to  that  of  a  hazelnut,  which  may  be  diatinctly  felt  w^th  the  finger,  if  occur- 
ring in  the  midst  of  a  collapsed  patch,  by  tlieir  elevation  above  the  surround- 
ing depressed  tissue.  They  are  usually  scattered  throughout  hoth  lungs,  often 
with  some  symmetry  of  disi)oaition,  especially  in  the  postero-inferior  portions. 
The  surrounding  zone  of  tissue  is  more  or  less  congested  and  a*dematous,  and 
when  the  nodules  are  closely  adjacent  they  may  become  ccmtiuent,  so  that 
lartje  portions  of  a  lobe  or  an  entire  lobe  may  Income  infiltrated.  Vigorous 
infliition  will  usually  show*  in  such  cases,  however,  that  the  ctmsolidation  is 
not  unilbrm  or  (M>mplete.  Section  of  the  lung  will  sliow  that  the  most  varied 
stages  of  the  inflammatory  process  are  represented  in  the  different  nodules ; 
and  this  is  a  highly  characteristic  feature  of  the  disease.  The  recent  nodules 
are  brownish-red  or  grayish-red,  faintly  granular,  smooth,  friable,  and  yield 
on  scraping  a  small  Quantity  of  tliick  reddish  secretion.  Later  thev  become 
reddish-gniy  and  yellowish-gray  in  color,  yield  a  thick,  airless,  milky  sub- 
sUmce,  and  finally  grow  more  firm  and  dry:  the  inflajumatory  product  under- 
goes fatty  degeneration,  is  gradually  removed  by  absorption  or  by  expectora- 
tion, and  the  affected  arc^a  of  lung-tisstie  is  slowly  restored  to  its  normal  state. 
This  is  the  course  in  favorable  cases,  w*hile  in  those  which  run  into  a  chronic 
form  or  which  terminate  fatally  at  an  early  period  th(?  lesicnis  undersro  various 
modificatious.  In  some  instances  the  inflammatory  j>roduc't  undergoes  mure 
acute  degeneration,  with  destruction  of  the  pulmonary  tissue  in  the  aflei'teil 
area,  and  the  subsequeut  formation  of  aliscesses,  which  are  not  to  be  con- 
founded with  the  minute  aspiration-abscesses  nbove  described.  I  have  notes 
of  autopsies  in  wdiich  the  hings  have  presented  every  stage  nf  the  process  of 
catarrhal  pneumonia,  from  the  ntxiules  of  incomplete  consolidation  to  circuin- 
*  *•  The  Patlioh:>gy  of  Broncho-pTieumonia,*'  Medical  News,  ^ov.  15,  1SS4,  p.  534. 
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_  ribed  ab9C60Bes.  In  other  ca»e&  the  thickening  of  the  walls  of  the  alveoli 
und  of  the  bronchi,  tojiether  with  dilatation  of  tlit*  tubes,  has  become  uiiirkcd, 
and  the  interstitial  changes  in  the  zones  of  peri  bronchi  tie  |>neymonia  extend 
and  induce  a  slow  process  of  fibroid  thickening  which  results  in  tliat  form  of 
chrtjnic  pneumonia  which  has  been  called  cirrhosis  of  the  lung  nnd  fibroid 
phthisiF.  In  still  other  easels  the  niorbid  products  in  the  tdvcoli,  with  or  witli- 
out  im  antecedent  procesJS  ol'  suppuration,  undergo  casentioii :  and  the  pres- 
ence of  the  degenerate  cheeky  foci,  associated  witli  alveolar  and  pinhniurhial 
thickening,  may  lead  to  catarrhal  phtliisis  witli  or  without  true  tuberculous 
furniations. 

The  microscopic  examination  of  the  pneumonic  nodules  shows  that  the 
essential  condition  consist  in  a  morbid  accumulation  within  the  alveoli, 
together  with  changes  in  the  wallii  of  the  vesicles,  which  become  infiltrated 
with  cells  in  the  same  way  as  the  bronchial  walls.  These  changen  become 
more  marked  atter  the  disease  has  lasted  i^ome  time.  The  epithelium  lining 
tiie  alveolar  walls  is  the  seat  of  eloutly  swelling,  becomes  le^is  cbsely  attached, 
and  undergoes  proliferation,  with  the  formation  of  large  epithelial  elements. 
The  n>orbid  product  filling  the  alveoli  Is  composed  in  varying  proportions  of 
these  latter  elementjA,  of  the  richly  cellular  bronchial  secretion  which  has 
been  sucked  in  from  the  bronchioles,  of  leucocytes,  and  much  njore  rarely  of 
red  blood-coipuseles  which  have  escaped  from  the  pulmonary  capillaries,  and 
finally  of  fibrillated  exudation.  In  contrasting  these  minute  ap|>earunces  of 
i*atarrhal  pneumonia  with  those  of  the  croupous  form  it  is  to  be  noted  that  in 
th<'  former  the  fibrinous  element  is  not  constant,  or  is  at  tiiost  scanty^  and  that 
the  results  of  diapedesis,  leucocjrtcs,  and  especiaUv  red  corpuscles,  are  much 
\e^  pniminent.  At  a  later  periwl  of  the  process  tattv  infiltration  and  degen- 
enition  of  the  alveolar  contents  usually  occur,  whicb  is  the  most  favorable 
change,  sinct?  it  dis{)oses  toward  evacuation  with  rastitution  of  the  lung  to  its 
Durmal  state ;  but  at  times  a  larger  proj>ortion  of  pyoid  cells  appears,  and  the 
alveolar  walls  become  involved  and  break  down ,  so  that  small  abscesses  are 
formed,  or,  again,  the  contents  may  become  inspissated  and  caseouB,  associated 
with  nuclear  growth  in  the  walls  of  alveoli  and  bronchioles. 

An  account  has  thus  been  given  of  the  lesions  in  fully-developed  and  dis- 
ficminated  catarrhal  pneumonia ;  but  I  would  again  ask  attention  to  the  exist- 
ence of  a  mild  and  cireumscnbed  form  of  the  disease*  which  rarely  if  ever 
causes  death  of  itself  In  these  inild  attacks,  which  occur  frecjuently  in  adults, 
the  part  affected  may  be  the  base  of  the  luog,  hut  more  commonly  it  is  the 
root,  the  n\^x^  or  the  lower  anterior  jjortion  of  the  upi>tr  lobe.  The  anatom- 
ical condition  is  probably  one  of  congestion,  with  extension  of  catarrhal  infiani- 
mation  into  the  alveoli  without  any  preceding  collapse,  and  with  a  varying 
tlegree  of  imph'cation  of  the  walls  of  the  vesicles  and  of  epithelial  accunui- 
lation  in  the  alvecdi,  though  the  process  may  not  always  go  on  to  the  produc- 
tion of  fully-fomieil  pneumonic  nodnles,  such  a.s  above  descrilied.  Yet  it  seems 
to  me  not  only  illogical,  but  eminently  inisafe,  to  regard  such  eases  otherwise 
thftii  as  catarrhal  pneumonia,  since  while  under  proper  treatment  and  in  fairly 
healthy  constitutions  they  uniformly  terminate  in  resolution,  on  the  other 
hand,  they  will,  if  neglected  or  if  occurnng  in  high ly-vulnerable  constitutions, 
run  into  a  subacute  form,  with  more  extensive  implication  of  the  alveolar 
walls  and  pcribnuichial  tissue,  and  will  induce  catarrhal  phthisis.  Allusion 
will  l>e  made  again  to  these  eases  when  speaking  of  the  symptoms  and  diag- 
Qonis  of  catarrhal  pneumonia. 

In  addition  to  the  pulmonary  lesions,  the  bronchial  glands  are»  with  rareexeei)- 
dons,  swollen  and  congested.  In  cases  of  longer  standing  foei  of  suppuration 
have  been  occasionally  noted  in  them  (Steiner),  though  cheesy  nodules  are 
more  common.  Acute  miliar}'  tulxTculosis  is  a  comparatively  frequent  com- 
pHcntion.     CEderaa  and  congestion  of  the  brain  and  meninges  occur  frequent- 
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ly,  but  are  to  be  regarded  as  secondary  lesions  without  special  si^iiicance.  It 
is  probable,  however,  that  more  numerous  examinations,  in  cases  where  death  has 
been  preceded  by  grave  cerebral  symptoms,  would  reveal  the  occasional  occur- 
rence of  circumscribed  areas  of  meniugitis,  with  or  without  miliary  tubercles. 
The  liver  is  congested  in  acute  cases,  while  in  older  ones  there  is  apt  to  be 
fatty  degeneratiou,  which  we  have  seen  occur  in  irregularly  distributed  patches, 
imparting  a  peculiar  mottled  appearance  to  the  organ,  'the  kidneys  also  may 
be  congested,  but  serious  changes  in  the  epithelium  are  rarely  met  with.  Vastly 
juore  cooimon  are  the  lesions  of  catarrhal  inflammation  of  the  mucous  mem- 
brane of  the  stomach  and  intestine.  While  in  acute  cases  they  may  be  super- 
ficial and  slight,  in  those  which  have  run  a  longer  couree  Peyers  patches 
are  prominent,  and  the  solitary  glands  are  enlarged,  and  not  rarely  oval 
ulcerations  exist  which  may  coalesoe,  so  that  I  have  seen  quite  extensive 
destruction  of  the  mucous  membrane  of  the  colon  simulating  the  effects  of 
dysentery. 

Symptoms. — Before  entering  on  a  detailed  deacription  of  the  symptoms  of 
catarrhal  pneumonia  it  must  be  premi^e^l  that  this  disease  presents  a  far 
greater  ninge  in  its  degrees  of  severity  than  does  croupous  pneumonia. 
In  this  latter  disease,  although  clinicjil  evidence  shows  that  its  extent  and 
course  are  less  uniform  than  is  often  assumed,  there  is  a  remarkable  uniform- 
ity in  the  stages  through  which  the  inflammatory^  exudation  passes ;  but  in 
catarrhal  pneumonia,  as  in  all  forms  of  catarrhal  disease,  it  is  a  marked 
characteristic  that  the  process  varies  almost  infinitely  in  different  cases,  both 
in  the  location,  the  extent,  and  the  degree  of  development  of  the  lesions.  It 
ta  difficult  to  avoid  the  conclusion  that  a  corresponding  variety  b  presented 
by  the  symptoms,  and  that  a  complete  clinical  ]>icturc  of  catarrhal  pneu- 
monia must  include  cases  of  very  mild  character  and  of  short  duration,  as 
well  as  those  of  a  more  severe  and  fully-developed  type.  I  propose,  there- 
fore, to  describe  a  mild  form,  an  acute  form  of  the  ordinary  well-developed 
disease,  and  also  a  subacute  and  chronic  form. 

The  mild  form  is  undoubtedly  often  overlooked,  the  attack  being  regarded 
merely  as  a  feverish  cold  or  as  an  ordinary  broncMtis.  Yet  certain  peculi- 
arities in  the  symptoms,  the  course,  and  the  tendencies  of  the  cases  I  refer  to 
serve  to  distinguish  them,  and  enable  them  to  be  recognized  as  of  more  seri- 
ous nature.  More  commonly  the  attacks  occur  in  young  adults  whose  systems 
are  abnormally  sensitive  eitber  from  original  weakness  or  in  consequence  of 
overwork,  previous  sickness,  or  the  action  of  other  depressing  and  exhaustijig 
causes.  After  sf>me  imprudent  exposure  there  is  a  slight  rigor,  followed  by 
headache,  flushed,  feverish  feeling,  soreness  in  the  chest,  aching  in  the  limbs, 
and  tight,  dry,  painful  cough.  A  careful  examination  soon  after  the  onset 
would  reveal  the  familiar  signs  of  a  bronchial  catarrh,  though  even  now 
there  might  be  noted  a  tendency  for  the  affection  to  be  less  diffused  than 
is  usual  in  ordinary  bronchitis. 

If  the  patient  is  not  prudent  and  solicitous  about  his  health,  no  physician 
is  summoned  at  once,  ana  not  rarely  in  the  course  of  forty-eight  or  seventy-two 
hours  the  general  symptoms  have  subsided  so  considerably  that  the  patient 
feels  able  to  move  about,  and  may  be  led  by  pressure  of  business  claims  to 
resume  his  occupation.  He  finds  himself  so  weak,  however,  and  the  cough 
is  so  much  aggravated,  that  medical  advice  is  sought.  Distinct  fever  of 
remittent  type  is  found,  the  morning  temperature  not  exceeding  100^  or 
lOOi'^,  while  in  the  evening  it  rises  to  102"^  or  103"^.  There  is  a  tendency  lo 
perepiration,  especially  on  exertion,  while  exfjosure  Xjo  a  cool  wind  or  draught 
ciiuses  a  chilly  feeling;  exertion  soon  tatigues;  sleep  is  restless;  appetite  is 
impaired;  the  tongue  coated ;  the  bowels  irregular;  and  the  urine  hiyh-col- 
ored.  Cough  is  troublesome  and  somewhat  painful,  and  the  chest  feels  sore 
and  weak.     Physical  examination  will  reveal,  in  the  first  place,  bronchi  tic 
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rdlea,  dry  and  moist  (sonorous,  sibilant,  and  niucoua),  on  both  sides  of  the 
chest,  though  not  rarely  much  more  iiiarkedly  on  one  side  than  on  the  other, 
or  even  limited  to  a  portion  of  one  side. 

In  addition  to  this,  careful  ausciihtrtion,  especially  if  conducted  not  only 
during  ordinary  respiration,  but  ilurLnLT  tlie  strong  iutipiratioos  which  follow 
cough,  will  detect  in  certain  localities  subcrepitant  rales,  associated  with  fcilJe 
respiratory  rauraiur  mid  slightly  prolonged  and  blowing  expiration.  The  imt- 
cussion  resonance  or  the  vocal  treuiilus  or  resonance  may  be  only  sliylitly 
impaired.  These  signs,  which  are  connected  with  an  extension  of  catarrhal 
inflammation  into  the  alveoli  and  the  consequent  partial  occlusion  of  certain 
lobules,  may  he  met  with  in  the  subclavicular  spaces,  at  the  lower  anterior 
marjjjin  of  the  up|>er  lobes,  at  the  roots  of  the  lungs,  or  elsewhere.  If  the 
jjatient  be  confined  to  bed  and  suitable  treatment  Vie  employed,  the  local  and 
geneml  symptoms  will  pass  away  in  five  to  ten  days.  The  cough  grows  looser, 
and  the  sputa,  which  were  at  first  very  scanty  and  mucoid,  grow  muco-puru- 
lent,  and  then  diminish  in  amount.  There  follows  a  greater  degree  of  ansemia 
aod  of  wejikness  than  would  have  been  expected  from  what  is  apparently  so 
ftlight  an  ailment,  and  especially  there  renmins  a  marked  sensitiveness  of  the 
throat  and  chesty  so  that  after  any  slight  recurrence  of  catarrh  there  may  be 
a  tem|)orary  return  of  rules  at  the  afiected  spot,  until  gradually  the  general 
health  and  the  healthy  tone  of  the  lungs  are  restored.  But  if,  on  the  other 
hand,  the  patient  persists  in  keeping  about  and  exposing  himself,  the  febrile 
process  of  remittent  type  will  be  prolonged,  and  though  the  disturliauce  of 
general  health  will  gradually  subside,  repeated  renewals  of  catarrhal  irrita- 
tion will  occur,  and  the  local  disease  will  become  more  deeply  seated,  will  be 
attended  with  increased  infiltration  of  the  lobules,  and  if  the  reaction  of  the 
^y^tem  be  greatly  depressed  will  end  by  becoming  chronic.  According  to 
my  observation,  it  is  in  this  way — ^and  tfiis  fact  confers  its  great  importance 
upon  the  mild  circumscribed  form  of  catarrhal  pneumonia  now  under  discus- 
sion— that  ver\^  many  cases  of  pulmonary  phthisis  begin;  and  according  to 
the  power  of  rei^istance  of  the  tissuci^,  and  to  the  tendency  of  the  system  to 
become  infected  by  the  products  of  unhealthy  inflammation  will  be  the  dis- 
|)osition  for  the  disease  to  assume  this  unfavoral>le  deyelopmenl.  It  is  true 
that  the  precise  anatomical  conditions  present  in  the  early  stages  of  such  cases 
cannot  be  demonstrated,  since  death  rarely  if  ever  occurs  at  that  period  ;  but 
it  seems  difficult  to  regard  them  as  differing  from  those  found  in  partially 
developed  patches  of  consolidation  in  more  severe  and  typical  cases  of  catar- 
rhal pneumonia.  The  constitutional  symptoms,  the  local  signs,  and  the  course 
and  results  of  the  atlection  all  indicate  that  it  is  not  an  ordinary  bronchial 
catarrh,  but  that  it  is  properly  to  be  regarded  as  a  mild  ty|x*  of  catarrhal 
pneumonia.  W i th ou t  p re t e n d i ii g  to  descr i l>e  mi n u  t ely  a  11  t h e  el i  n  ical  fea t u  res 
i»f  theee  interesting  cases,  it  may  suffice  to  have  called  attention  to  their  fre- 
mient  occurrence  and  great  actual  importance,  and  to  the  fact  that  owing  to 
tlie  jjidttference  of  the  patient  or  to  the  hasty  examination  of  the  physician 
their  true  nature  is  often  overlooketl  and  the  disease  is  allowed  to  pass  far 
beyond  its  original  character  of  a  local  catarrhal  trouble. 

Acute  catarrhal  pneumonia  in  its  fully-developed  form  occurs  most  com- 
louJv  iu  children,  especially  as  a  complication  of  incasles  or  in  the  course  of 
ipillary  bronchitis.  It  is  evident,  therefore,  that  the  passage  from  the  stage 
of  severe  bronchial  catarrh  to  that  of  alveolar  inflammation  may  he  barely 
perceptible  at  first.  This  is  especially  true  because  in  such  cases  the  develop- 
ment of  the  pneumonia  is  usually  preceded  by  a  considerable  amount  of  pul- 
monary collapse.  The  child  is  already  suffering  with  fever,  rapid  shallow 
breathing  accompanied  with  movements  of  the  nostrils  and  possibly  with 
inspiratory  retraction  of  the  thorax,  and  with  frequent  jmintul  cough.  No 
rigor,  as  a  rule,  occurs  to  mark  the  inceptiou  of  the  pneuuronic  complication. 


aiTARRHAL  PNEUMONIA. 


The  fever»  however,  nearly  always  rises  rapidly,  aiid  from  102*^  or  103*',  which 
hns  l)€cn  the  maximinii  durhig  the  preceding  catarrh,  it  quickly  reaches  104^ 
or  105*^,  or  ev*?n  hij^hen  It  will  be  promptly  noticed  also  that  tlio  respirations 
hecome  even  more  accelerated,  Rliallow,  and  imperfect ;  in  some  ca^^es  ihey 
reach  100  in  the  minute.  The  ala?  nasi  play  violently ;  the  elevation  move- 
ment of  the  thorax  is  markeii,  while  expansion  is  but  slight ;  there  is  retrac- 
tion of  the  base  of  the  cbe^t  during  inspiration »  wliich  is  short  and  quick, 
while  expiration  is  prolonged  and  labored.  Severe  suffocative  paroxysms 
wcur  from  time  to  time.  The  cough  is  frequent  am!  painful,  so  that  adults 
c(»m plain  severely  of  it,  while  in  children  it  causi^  moaning  or  crying.  Loiter, 
wlieii  the  nervous?  symptoms  grow  more  prominent,  the  cough  grows  nmeh  le*« 
trequent  and  severe,  or  even  ceases.  Sputa  arc  rarely  raised  by  children 
unless  with  the  act  of  vomiting;  they  are  tenacious,  but  not  rusty  colored, 
though  they  may  be  slightly  streaked  with  blood.  The  pulse  soon  gi-ows  vi^ry 
rapid,  160,  180,  or  even  200  in  young  children,  and  loses  force  and  volume. 
The  apj>etite  is  lotjt,  hut  thirst  is  extreme.  The  tongue  becDmo»  brown  and 
parched  from  deficient  secretion  and  from  mouth-breathing.  Diarrhea  is  not 
uncommon,  owiJig  to  the  fre<iuent  presence  of  intestinal  catarrh  as  a  eompH- 
catiou.  The  urine  occasionally  contains  a  small  amount  of  albumen  ;  and  it 
is  stated  (Bednar)  that  the  chlorides  jicrsist.  The  nervous  symptoms  are 
prominent.  As  the  dyspnam  increases?  there  is  extreme  restlessness,  the  child 
tnssing  about  incessantly,  with  slight  dfilirium.  Soon  the  flush  on  the  face 
yields  to  a  distinct  cyanotic  ap|>earauc^i  with  coolness  of  the  extremities.  The 
restlessness  subsides,  and  there  is  a  tendency  to  stupor,  alternating  with  spells 
of  active  and  restless  delirium,  and  finally  deepening  into  coma,  at  times  with 
rolling  of  the  head,  so  that  there  may  be  a  close  resemblance  to  the  later  sUige 
of  tuberculous  meningitis. 

During  the  development  of  these  symptoms  the  physical  signs  are  for  the 
most  part  unsatisfactory  and  require  great  care  to  determine  and  t*j  interpret 
them.  As  already  intimate<:l,  inspection  shows  inspiratory  retTaction  of  the 
base  of  the  chest,  increased  movement  of  elevation,  with  defective  expansion* 
Percussion  does  not  usually  give  definite  results,  owing  to  the  ftict  that  the 
lesions  may  be  symmetrical  in  the  two  lung^,  and  because  the  pneunu^nic 
proces^s  is  complicated  to  a  verv  variable  extent  with  the  results  of  pulmonary 
collapse.  In  children  especially  the  most  gentle  and  careful  percussion  is 
requisite  to  detect  and  map  out  the  atlected  areas.  Some  assistance  may  be 
rendered  by  the  fact  that  the  dulness  dependent  on  collapse  is  otlen  found  in 
the  form  of  symmetriail  elongated  areas  in  either  intervertebral  groove. 
The  results  of  palpation  are  even  less  satisfactory  than  those  of  percnsiion. 
If  the  patches  of  consolidation  are  not  extensive  ami  are  scattered,  no  change 
will  be  detected  ;  and  it  is  only  when  super^cial  areas  of  considerable  extent 
are  consolidated  that  distinct  increase  of  vocal  fremitus  can  be  determined. 
It  may  be  remarked  here  that,  on  the  contrary,  there  is  impairment  of 
fremitus  over  areas  of  pulmonary  collapse. 

Auscultation  usually  shows  the  continuance  of  the  rdles  due  to  the  precc*!- 
iug  bronchitis.  In  addition  to  these  coai'ser  dry  an<l  moist  rdles  there  is  also 
heard  fine  moist  crackling  over  the  area  of  pulmonary  consolidation;  these 
fine  subcrepitant  rales  are  heard  both  during  inspiration  and  expiration. 
Pure  bronchial  breathing,  such  as  is  licard  in  croupous  pneumonia,  is  by  no 
me&DS  constantly  present.  Over  large  areas  of  catarrhal  pneumonia,  when 
the  small  bronchial  tubes  are  comparatively  unobstructed,  it  may  exist;  but, 
on  the  other  hand,  there  may  merely  be  weak  diHiised  blowing  breathing. 

In  adults  an  equally  grave  ty|)eof  jicute  catarrhal  pneumonia  is  not  of  such 
cotumon  occurrence.  Cases  are  met  with,  however,  occurring  especially  in  gul> 
jects  whose  systems  are  depressed — as,  for  instance,  by  overwork — in  old  or  fee- 
ble persons,  or  in  connection  with  diphtheria,  typhoia  fever,  or  InilueDza.   The 


SYMPTOMS, 


3G1 


dbeAse  may  then  run  a  comae  okeely  resembling  that  described  above  as  found 
m  children,  the  rapidly  developing  iDterference  with  aeration  of  the  blood,  the 
gp€'edy  faiJure  of  eardiae  iK)wer,  and  the  appearance  of  grave  nervons  symp- 
toms all  being  strongly  marked.  J^uch  case^  constitute  a  notabh^  jiroportion 
of  what  h  commonly  staled  typhoid  pneumonia,  eHpt^cially  in  the  aged,  the  dis?- 
ease  being  otYen  in  reiihty  catarrhal  mstead  of  eroupousi.  1  have  also  met  with 
raftidly  fatal  catarrhal  pneumonia  developed  during  tlie  course  of  typlmid 
fever,  particularly  during  the  later  stages  of  cases  marked  by  considerable 
bn.inchiti3  and  great  nervous  depre,^*ion.  In  one  instance  tlie  patient,  a  young 
man  of  twenty-six  year^,  who  hud  been  much  exluiui>ted  by  mental  worry  ami 
ttiixiety,  passe*!  through  a  well-murkefl  attack  of  typhoid  lever  with  uuxlerKte 

{>yrexia,  out  with  decided  nervous  symptoms.  Convalescence  seemed  estab- 
l^hed  on  the  twenty-first  day,  when  he  was  carelessly  allowed  to  sit  up  in  a 
chair,  and  while  there  wa:*  exp<:>sed  to  a  draught  of  air;  he  felt  chilly,  fever 
reap[^K»ored  with  cough,  but  no  rusty  sputa;  centres  of  catarrhal  pne\imonia  de- 
veloped in  the  lower  lobe  of  the  right  lung,  then  in  the  middle  lobe;  the  fever 
variefl  from  101i°  or  lO'i"^  in  the  mornings  to  103i°  or  104°  in  the  evenings. 
On  the  seventh  day  there  was  a  sudilen  tall  to  99°,  with  a  rise  in  the  after- 
noon to  100°  ;  centres  of  inflammation  npjieared  in  the  left  lung.  For  the 
next  five  days  there  were  reiuarkabie  fluftuations  of  temperature,  the  range 
being  from  1001°  or  101^  in  the  moruiug  to  lOti"^  and  10G5°  in  the  evening. 
The  variations  in  the  pulse-rate  were  not  so  marked.  Kespiration  was  luir- 
ried  and  im|)ertect.  Nervous  sympt<»ms  of  a  typhoid  and  ataxic  nature 
difvelojied,  and  death  occurred  on  the  twelfth  djiy.  Considerable  daily 
fluctuations  in  temperature,  though  rarely  so  regidar  and  extreme  as  in  this 
cai*e,  are  ul\en  noted  in  catarrhal  pneumonia,  and  are  of  some  diagnostic 
importance.  I  have  many  tracings  to  show  the  remittent  though  atypical 
course  of  the  pyrexia  of  this  disease.  Such  grave  ca.ses  of  acute  catarrhal 
pneumonia  are  very  fatal,  even  in  adults,  scarcely  less  so  indeed  tlian  in  chil- 
dren ;  and  when  recovery  occurs  the  convalescence  is  protractetl,  and  often 
iotrrrupted  by  more  or  less  serious  renewals  of  catarrhal  inflammation  with 
constitutional  disturbance. 

As  already  remarked,  the  pulse-rate,  wlitch  soon  becomes  rapid»  110  to  124, 
does  nut  vary  as  nmch  as  the  temperature;  and  even  during  marked  remis- 
sions of  the  pyrexia  the  pulse  usually  continues  rapid.  The  appetite  is 
greatly  diniimshed  or  lost;  the  tongue  is  coatetl,  often  heavily  so;  vomiting 
la  not  often  present  spontaneously,  but  may  be  excited  by  the  spastuwlic 
attacks  of  c<:»ugh.  The  respirations  are  hurried  and  sujierficial,  fre^iuently 
rising  to  40,  50,  or  60  in  the  minute  in  adults,  and  this  rapidity  persists  dur- 
ing remissions  of  the  fever  just  its  does  the  rapiility  of  the  pulse.  As  a  rule. 
it  ie  not  possible  to  observe  any  marked  diflereiiee  in  the  movements  of  the 
two  sides,  owing  to  the  irregular  distribution  of  the  foci  of  disease.  The 
c<j»ugh  is  frequent  and  may  be  painful.  It  is  apt  to  occur  in  paroxysms,  and 
the  8|»ells  may  be  so  severe  as  Uj  cause  alarming  interference  with  respiration, 
and  «ls4>  to  induce  serious  exhaustion. 

The  sputa  are  at  first  scanty  and  consist  of  tenacious  mucus,  which  nuiy 
pc»s®iblv  show  fine  blood'i>oints,  hut  which  are  tjuite  different  from  the  rnsty- 
ctilortnl  sputa  of  croupous  pneumonia.  Later  the  sputa  become  more  abiin- 
danl  and  ieea  consistent,  being  much  affected  by  the  amount  of  bronchitis 
attendant. 

The  results  of  physical  examinatit>n  are  much  more  satisfactory  in  adults 
than  in  children,  owing  partly  U*  the  leSvS  frec|Uency  of  pttltnonary  colla]»s<'  m 
a  complication,  and  partly  to  the  ussi.stance  ohtainefl  from  the  more  careful 
fitudy  of  the  vocal  fremitus  and  rt^onance  possible  in  the  former.  Inspection 
will  not  show  inspiratory  retraction  of  the  base  of  the  chest  to  anything  like 
the  extent  seen  in  children,  owing  to  the  greater  rigidity  of  the  thoracic  walls. 
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In  the  later  stage  of  the  disease,  however,  when  considerable  infiltration  and 
obstnietion  of  the  lungs  has  developed,  such  retraction  and  also  an  in-spiratory 
depression  of  tlie  suprasternal  space  may  be  noted.  Palpation  does  not  give 
such  clear  results  as  in  croupous  pneuimniia,  yet  careful  ooservntion  will  show 
rehttive  increase  of  fremitus  over  the  affecled  areas.  Auscultiition  of  the  voice 
usually  givci*  valuable  results.  They  are  uot  constant,  however,  nor  is  it  com- 
mon, even  when  a  consideral)le  areii  is  consolidated,  to  meet  with  such  bron- 
chophony as  in  the  second  stage  of  croupous  pneumonia,  Sttli,  it  is  nearly 
always  possible  to  detect  some  alteration  of  the  vocal  resonance  by  comparing 
corresponding  portions  of  the  two  sides;  and  this,  a^  contrasted  with  the  neg- 
ative results  in  bronchitis,  possesses  high  value.  The  respiratory  murmur  is 
usually  feeble  and  blowing  over  the  patches  of  catarrhal  infiltration.  In 
Rome  cases  it  is  as  intensely  bronchial  as  in  the  croupous  form;  but  more 
commonly  the  greater  or  k!^s  obstruction  of  the  bronchioles  renders  it  weaker 
and  more  distant  and  diffused.  I  have  observed  considerable  areas  of  consol- 
idation due  to  catarrhal  pneumonia^  over  which  the  respiratory  murmur  was 
80  feeble  as  to  suggest  the  presence  of  moderate  pleuritic  exudation.  Rales 
are  apt  to  be  present  at  all  stages  of  the  disease.  Usually  they  are  fine  sub- 
crepitant  or  fine  dry  crackling  rdles,  audible  in  both  inspiration  and  expira- 
tion ;  tmd  even  over  const didnted  areas  these  may  be  audible,  being  doubtless 
trauiiimltted  from  the  fine  bronchioles. 

As  the  case  progresses  toward  resolution  the  rfdes  become  larger  and 
looser.  It  often  happens  that  the  ri,les  are  variable,  changiDg  in  character, 
extent,  and  position  from  day  to  day  vastly  more  than  occurs  in  croupous 
pneumonia. 

Percussion  gives  valuable  data  if  practised  with  care  over  gymmetrieal 
areas  of  the  two  lyngs.  From  such  comparative  study  alone  can  satisfactory 
results  be  obtained,  since  tu  many  cases  tlie  areas  of  disease  are  Uny  small  or 
not  sutKciently  superficial  to  yield  more  than  relative  du  In  ess.  But  it  must  hap- 
))en  rarely  that  sjK^ts  are  not  found  where  resonance  is  at  least  relatively  ini- 
paired,  while  of  course  in  some  eases  actual  dulness  is  readily  detect^.  It  hits 
nt^'U  stated  that  collapse  of  the  lung  is  a  comparatively  rare  complication  in 
adulL«,  yet  careful  study  of  the  physical  signs  from  day  to  day  will  occasion- 
ally show  its  existence  in  a  marked  degree.  It  may  occur  in  a  striking  man- 
ner in  the  subacute  c*atnrrhal  pneumonia  of  emphysematous  subjects;  but  in 
acute  cases  also  considerable  areas  of  the  afiectetl  lung  may  quickly  pass  into 
a  state  of  collapse.  In  a  fatal  ease  of  the  acute  Ibrm  in  a  young  man  I 
observed  the  abru[i{  development  of  the  signs  of  pulmonary  collapse  over 
the  whole  lower  lol)e  of  the  right  lung,  rctjuiring  care  to  avoid  the  error  of 
supposing  a  considerable  pleuritic  exudation  to  have  supervened,  but  pass- 
ing away  in  the  course  of  thirty-six  hours  with  renewed  expansion  of  the 
lobe  and  restoration  of  the  previously  existing  physical  signs. 

It  is  not  necessary  to  give  any  detailed  discu^ion  of  the  other  symptonia 
of  acute  catarrhal  pneumonia  as  occurring  in  adults — the  atypical  remit- 
tent type  of  fever ;  the  rapid  pulse  and  breathing;  the  digestive  symptoms, 
anorexia,  thii*st,  occasional  nausea,  and  a  comparatively  fre(|uent  tendencv  to 
diarrhrea  ;  the  nervous  restlessness  and  depression,  with  delirium  suix*rvenmg, 
at  first  slight,  later  more  active,  and  toward  the  close  of  fatal  cases  of  such 
violence  as  to  ref|uire  restraint,  alternately  with  deepening  stupor  from  exhaus- 
tion and  defective  aeration  of  the  blood.  Albuminuria  may  be  present  in  a 
slight  degi*ee  toward  the  close  of  severe  cases,  Wlien  death  occurs  in  these 
acute  eases  it  usually  does  so  from  the  tenth  to  the  sixteenth  day.  In  chil- 
dren it  may  occur  suddenly  during  or  after  a  violent  paroxysm  of  cough,  or 
an  attack  of  convulsions  may  be  the  immediate  cause  of  death.  More  com- 
monly death  is  preceiled  by  evidenct^  of  increasing  intensity  of  interference 
with  the  aeration  of  the  blood,  and  with  deepening  stujjor  aud  nervous  dis- 


SYMPTOMS. 


3G3 


turbancessuch  as  have  been  described.     The  degree  of  cardiac  failure  present 
Ui  to  be  ascribed  i-alher  to  nen^ous  exhaustion  than,  m  in  manv  casee  ol  crouj>- 
ous  pneumoDia,  to  the  action  of  hyperpyrexia  on  the  muscle  of  the  heart. 
The  extreme  interfereuoe  with  respiration  in  cntarrJial  pneumonia  is  readily 
accounted  for,   not  only  by  the  extent  of  lung-t issue  actually  involved  i'u 
the  process,  but  by  the   associated  bronchitis  ^vith  swelling  of  the  mucoiie 
trienibraue,  by  the  accumulated  bronchial  secret  inns;,  and  by  the  frequent  com- 
1  plieatioD  with  collapse.    When  recovery  is  to  follow,  the  dtsea^ie  declines  grad- 
I  ually  and  irregularly,  slight  recurrences  of  fever  and  renewed  catarrhal  irri- 
fttion  being  observed  from  time  to  time.    These  exacerbations  may  not  rarely 
le  traced  to  atmospheric  intluencej  or  to  trifling  indiscretions  on  the  part  of 
the  patient.     The  pain  declines  gradually ;  and  the  pulse-rate  also  fttlis,  but 
even  after  the  temperature  has  become  normal  some  degree  of  rapidity  of  the 
pulse  is  apt  to  remain  ior  a  considerable  time.     The  physical  signs  gradually 
diiJJippear :  the  respirations,  like  the  pulse,  remain  somewhat  rapid,  or  at  least 
Iftre  for  some  time  readily  accelerated ;  ajid  there  is  apt  to  be  some  cough 
Iremaining,  with   gradually  decreasing   muco-purulent  expectoration.     The 
Jdigestive  fimctions  are  also  apt  to  be  left  in  an  enfeebled  condition,  and 
the  recovery  of  full  nutrition  and  health  is  often  slow.     A  peculiar  sensi- 
tiveness of  the  general  system  is  frequently  noted  after  this  disease,  so  that 
morbid  processes,  especially  of  catarrhal  type,  are  readily  excited. 

As  would  be  expected,  catarrhal  pnenmoniu  frequently  presents  much  less 
violent  symptoms  and  runs  a  much  less  acute  course  than  above  described,  so 
"lat  it  may  be  said  to  assume  a  subacute  or  chronic  form. 

In  children  this  may  occur  as  the  result  of  an  acute  attack,  the  severe 
eymptonis  gradually  subsiding,  and  passing  into  a  kss  violent  but  persistent 
fpe.  In  other  cmm  the  disease  assumes  this  form  I'rom  the  beginning,  and 
iich  instances  are  more  commonJy  .noted  after  ordinary  bronchitis  of  mrxle- 
rate  severity  or  after  whooping  cough.  In  adult*?  this  ibrm  alii^o  is  les^s  com- 
mon than  in  children.  It  is  met  with  m  an  intercurrent  aifection  in  ceitain 
ciises  of  phthisis ;  and  not  rarely  the  exacerbations  of  that  disease  are  due  to 
the  development  of  centres  of  catarrhal  pneumonia  which  too  oft<»n  become 
'  Iter  the  seat  of  an  extension  of  the  tuberculous  process.  It  occurs  in  thi&  form 
Li*o  in  the  old  and  cachectic,  and  doubtless  proves  the  undetected  source  of 
ieath  in  many  cases  where  the  end  is  preceded  by  irregylar  pains  and  by  some 
"  ^6  of  hypostatic  infiltration  of  the  lungs.  In  a  feeble  and  exhausted  state 
the  system  at  all  ages  it  is  liable  to  be  induced.  At  times  this  is  brought 
"Vbout  by  a  series  of  recurring  slight  catarrhal  attacks,  gradually  deepening 
into  a  subacute  process  of  catarrhal  pneumonia;  while  in  other  cases  a  more 
pr^werful  disturbing  cause  will  in  such  states  of  svstem  directly  induce  this 
tvpe  of  the  diseiirie.  It  develops  insidiously.  Tliere  is  little  or  no  pain. 
'the  fever  is  highly  irregular  j  the  maxima  usually  occur  in  the  evening  and 
reach  102°  or  103°,  but  there  may  be  such  mark  id  remissions  as  to  make  the 
closely  simulate  one  of  intermittent  mahuial  fever  complicated  with 
bronchitis,  and  I  have  known  sucli  an  error  to  be  made  in  repeated  inslanccji. 
In  some  ci\ses,  es]>ecially  in  the  old  and  feeble,  tliere  nmy  be  veri'  little 
fver,  at  least  until  the  disease  is  more  fully  developed.  The  dyspna?a  h  not 
argent;  the  pulse  is  not  extremely  rapicf ;  ajid  cough  may  actually  seem 
liminished  if  the  dUease  has  originated  in  the  course  of  severe  bronchitis. 
_  be  physical  signs  develop  slowly,  but  may  eventually  appear  over  con- 
r«iderable  areas  of  lung^tissue.  In  this  way  with  an  irregular  fluctuating 
pyrexia,  presenting  from  time  to  lime  marked  exacerbations,  with  an  equally 
varying  amount  of  cough  and  muco-purulent  expectoration,  and  uith 
marked  and  jirogressive  debility  and  emaciation,  these  forms  of  catarrhal 
pneumonia  pursue  a  course  extending  over  many  weeks  or  months,  (_'<:nn- 
plete  recovery  is  still  possiblct  after  a  teilious  convalescence.     Commonly, 
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however,  j*ome  permaoent  lesion  of  the  lunp,  na  emphysema,  dihiUitiou  of 
the  bronchial  tubes,  or  circuniscribed  induration  uf  the  lunp,  will  remain 
fts  sequels.  In  a  large  propirtion  of  cases  a  fitttil  re,"*ult  finally  follows*  more 
cunimooly  from  the  nassage  of  the  m  or  hid  process^  into  pulmonary  phthisis 
usually  asj^oeiateii  with  true  tuberculosis ;  while  in  ^onie  ea!*es  acute  miliary 
tuberculosis  sui>ervene6  and  proves  rapidly  fatal.  Undoubtedly,  however,  ais€$ 
of  chroiiie  catarrhal  pneumonia  may  continue  purely  as  such,  with  recur- 
ring exacerbations  at  irregular  intervals  fr<im  the  development  of  new  ceiitrefi 
of  di^eaj^e,  until  death  is  finally  induced  by  exhaustion. 

Complications  and  Sequels. — It  k  noeflkias  to  re[>ent  what  has  been 
said  as  to  the  essential  connection  between  catarrhal  pneumijuia  and  bron- 
chitis, so  that  the  latter  \s  to  be  regai*ded  a;?  an  invariable  .synmtom  and 
attcuflant  rather  than  aa  a  complication.  A^  might  be  expecte<i  also,  catar- 
rhal laryngitis  of  varying  degrees  of  severity  is  of  comjiaratively  common 
occurrence.  Especially  in  eaae**  occurring  in  connection  with  mea.««les,  where 
the  upper  respimtory  tract  is  alrea<ly  intlamed,  the  increased  intensity  of  the 
laryngitis  may  induce  so  much  swelling  as  to  cause  some  mechanical  obstrnc- 
tiiHi  to  respiration  which  will  arouse  fears  of  pseudo-membranous  formation, 
and  which,  during  the  spasms  of  cough  and  dyspnoea  which  are  apt  to  occur 
occasionally,  will  closely  simulate  true  croup.  Pleurisy  rarely  appears 
in  i^uch  a  high  degree  il^  to  constitute  a  serious  complication.  When 
the  areas  affected  are  suiicrficial,  there  is  apt  to  be  circumscribed  plastic 
exudation  on  the  corres[K)nding  portioiw  of  the  pleura,  he^  frequently 
I  mite  extensive  plastic  pleurisy  occurb«,  with  layers  of  exudjition  sufficiently 
thick  to  modify  the  physical  signs;  and  in  still  more  nire  instances  does 
fibro-serous  etlusron  occur.  I  have  noted  the  occurrence  of  purulent 
pleurisy,  as  has  Jiirgensen  ;  and  in  two  cases  it  was  found  to  Ix^  associated 
with  subpleural  purulent  foci,  one  at  least  of  which  had  ruptured.  In  the 
i»ther  cases  the  purulent  character  of  the  pleurisy  was  presumably  due  to  the 
constitutional  dyscrasia.  Allusion  has  already  been  made  to  the  occurrence 
of  emphysema  and  bronchiectasis  in  connection  with  catarrhal  pneumonia, 
esjwcially  of  the  ?jubacute  and  ehroiiic  varieties.  The  obaers^ations  of  Dela- 
liehl  on  the  tetideucy  of'  tlie  catarrhal  inflammatory  prfK'ess  to  extend  later- 
ally through  the  bronchial  wall  into  the  peribronchial  zones  of  lung-tissue 
are  of  special  interest  in  their  bearing  on  the  liability  Uy  dilatation  of  the 
bronchial  tubes  and  to  deep-seated  oircumscribed  ijnUi rations  of  lung-tissue 
as  se<iut*ls  of  catarrhal  pneumonia. 

Gtiugrene  of  the  lung  I  have  known  t^i  occur  as  a  complication  in  one  wise 
of  extraordinary  seventy,  lait  in  which  recovery  ultimately  followetl  a  very 
tedious  process  of  reparation.  It  WiLs  attendetl  with  recurring  attacks  of 
hiemoptysis.  The  case  occurred  in  a  young  man  of  twenty- tVnir  years  of  age: 
the  lesions  existed  chiefly  over  the  right  back,  though  there  were  smaller 
centres  elsewhere;  and  the  spot  of  gangrene  and  from  which  the  hemorrhage^s 
occurred  was  near  the  right  root.  He  was  four  months  in  bed;  his  conva- 
lescence extended  over  a  year;  evidences  of  induration  at  the  al>ove  spot 
lasted  ii\e  years ;  and  now,  eight  years  after  the  attack,  he  is  in  vigoroua 
health,  though  still  with  slight  cough, 

Pneumothorax  may  occur  as  a  serpiel  in  protracted  ciuses  in  consequence  of 
the  rupture  of  a  subpleural  abscess,  I  have  elsewhere  reported  cases  of  thit*, 
and  Stetfen  has  also  reported  two  instances. 

Tuberculosis  occurs  in  various  ways  in  connection  with  catnrrhal  pneu- 
monia. There  may  be  a  development  of  ncute  general  miliary  tuberculosis, 
owing  to  the  depressing  and  irritating  eftect  of  the  disease  upon  a  constitution 
gtrongly  predisposed  to  tuberculosis.  Or  tuberculous  pulmonary  phthisis  may 
ensue,  either  directly  as  a  comnlicatitm  or  as  a  sequel  to  ulcerative  changes 
of  in^ammator}'  nature  in  the  lung.     Finally,  those  who  have  pa^ed  through 
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till  attack  of  catarrhal  pneumonia  are  usually  left  with  such  vulnembility 
of  gystem  that  any  predisposition  to  plithbis  nr  to  tuberculosis  is  very  apt 
to  l>e  readily  called  into  activity.  It  seems  himdily  iiDportant  to  note  this 
close  and  couiplicated  cunDection  lietween  catarrhid  pneumonia,  in  its  vsirions 
t>'pe^  and  even  in  its  mild  and  circumscribed  trmn,  and  s^nbseqtient  organic 
disease. 

Further  evidence  of  the  profound  disturbance  of  Dntrition  ofleu  eflected 
[ty  ail  attack  of  this  disease  may  be  found  in  the  occasional  dt^  vein  pine  nt  of 
marked  rachitis,  and  in  the  nmch  more  frequent  estuhlishment  of  subsequent 
aua^mia  and  debility,  which  prove  ulistinate  and  are  associated  with  a  high 
degree  of  susceptibility  of  the  system  to  morbid  influences,  and  which 
ane  doubtless,  in  some  instances  at  least,  dependent  upon  impaired  |>rimarv 
ajasiiidlation  due  to  legions  of  the  intestinal  eanab  which  existed  as  c<mj|iliea- 
tions  of  the  original  tittack  of  catarrhal  pneumunia.  It  has  been  mentioned 
that  gastro-intestinal  irritation  m  often  prci?ent,  both  in  tlie  acute  and  in  the 
more  chronic  forms,  and  this  may  reach  such  a  high  degree  as  to  justify  the 
name  of  a  coraplicatiun.  It  has  seemed  to  be  especially  in  these  caseSj  or  iii 
ihose  where,  owing  to  the  subsequent  vulnembjlity  of  the  system,  gnstro- 
intestinal  catarrh  occurs  as  a  sequel,  that  the  stvrious  impainnent  of  nutrition 
above  mentioned  is  most  likely  to  ensue. 

Lastly,  allusion  must  be  made  to  the  trequeucy  with  which  severe  nervous 
symptoms  api>ear,  especially  during  the  later  stage  x^t^  the  attack.  As  1ms 
been  seen,  convulsions  are  not  rai'C  in  children,  while  at  all  ages  active 
delirium  and  extreme  restlessness,  often  requiring  restraint,  are  of  frequent 
occurrence.  These  cannot  be  attributed,  as  a  rule,  to  unemic  inloxicatiou, 
but  are  to  be  reterred  to  the  high  systemic  irritation,  the  great  nervous 
exhaustion,  and  the  marked  interference  with  ri^spiratjou  and  aeration  of  the 
bloixL  It  is  probable  also  that  cireumscribetl  aretis  of  lepto-meningitis,  or 
evi*!i  of  tuberculous  meningitis,  are  of  occasional  occurrence  in  these  cases. 

Diagnosis, ^ — ^The  direct  recognition  of  catarrhal  pneumonia  in  its  acut^e 
stage  is  not  always  free  from  difficultv,  while  both  in  the  acute  and  chronic 
forms  there  are  certain  conditions  witli  which  care  nmst  be  used  uot  to  con- 
found it. 

lu  the  first  place,  it  is  important  to  recognize  at  the  earliest  jnomcnt  the 
development  of  the  pneumonic  proc<^j^  during  acute  bronchitis  of  the  finer 
tul>es,  lu  all  cases  of  the  latter,  esjiecially  in  children  and  in  patient.*  of 
debilitated  system,  this  occurrence  must  he  constantly  apprehended.  Its  occur- 
reuce  may  be  strongly  suspected  if  sudden  rise  in  the  fever  and  in  the  rate 
of  respiration  and  j>ulse  is  noted,  though  if  the  areas  aflected  are  small, 
icsatieml,  or  deeply  seated  it  may  not  at  first  be  possible  to  demonstrate  it.  It 
must  be  remembered  also  that  in  the  capillary  bronchitis  of  child ren  the  fever 
and  di.^urbance  of  pulse  and  respiration  may  be  aggravated  quite  abruptly 
from  extensions  of  the  disease,  so  that  actually  it  must  be  recognized  thnt  in 
such  cases  the  presence  of  small  pneumonic  centres  can  only  be  nssumed,  but 
can  neither  he  prove<l  nor  disf»roved.  The  coui-se  of  the  pyrexia  may  atford 
some  assistance,  since  I  believe  more  marked  diurnal  variations,  Annumting 
nt  times  to  distinct  remissions,  will  be  noted  in  cases  of  catarrhal  pneumonia 
than  in  those  of  severe  bronchitis  not  so  eomplicated.  In  adults  less  hesitation 
ne<Ml  be  felt  in  admitting  the  development  of  pneumonic  foci  under  such  cir- 
cumstances, even  though  the  physical  signs  are  negative.  Usually,  however, 
careftilly  repeated  examination  will  soon  reveal  the  signs  of  infiltration  in 
irregularly  dis|)Osed  areas;  and  I  suspect  it  nuist  be  infrequent  that  the  close 
Study  of  the  relative  physical  signs  nHbrded  by  exann nation  of  the  corre- 

rnding  areas  on  the  two  sides  of  the  chest  will  not  atlbrd  substantial  ground 
diagnosis. 
It  must  alwEys  be  rememl>ered  that  areas  of  consolidation  arising  in  the 
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course  of  severe  bronchitis  of  the  finer  tubes  may  be  from  coUapse,  and 
not  from  pneumonia.  This  is  e^peeijilly  urit  to  be  the  cai*e  in  children,  but 
occurs  not  rarely  in  feeble  adult^s.  The  diagnosis  of  catarrhal  pnuumonia 
from  mere  collapse  must  therefore  be  carefully  considered.  The  ocour- 
rcuce  of  collapse,  though  it  may  be  marked  by  sudden  and  severe  increii!«c 
of  dyspnoea,  pube-rate,  and  distrea?,  is  not  acennipanietl  by  a  corresponding 
rise  of  temperature ;  and  this  is  a  point  of  capital  importance.  Again,  the 
development  of  the  physical  signs  is  usually  much  more  abrupt  than  where 
catarrhal  pneumonia  is  occurring.  Considerable  areiis  of  dulnei^s  on  percus- 
sion appear  in  the  course  of  twelve  or  twenty-four  houn?,  between  the  auc- 
ceg.sive  visits  of  the  physician,  without  corresponding  increase  of  fever ;  and 
the;5e  aretis  may  subsequently  preseut  marked  peculiarities,  at  times  disappciir- 
ing  almost  n^  abruptly,  to  be  succeeded  by  similar  areas  in  other  portions  of 
the  lungs,  though  at  times  also  they  persist  and  pass  through  tne  changes 
alreadv  described.  The  physical  signs  furnisli  further  aBsi^lance,  Retmo- 
tion  of"  the  bfise  of  the  cliest  during  ins|jiratiuii  is  much  more  common  in 
collapjse,  especially  when  the  urcjx^  are  at  all  extensive  and  when  they  occur 
in  the  lower  lobes,  since  there  is  necessarily  a  reduction  iu  the  volume  of 
the  lungs ;  and  this,  added  to  the  inability  to  inflate  the  affected  lobules, 
induces  this  important  sign,  which  should  always  be  careftilly  looked  for. 
The  duhiess  over  collapsed  lung-tissue  is  rarely  as  marked  as  over  es^ tensive 
areas  of  catarrhal  pneumonia ;  the  vocal  resonance  and  frcnn^tus  are  diniin- 
ished ;  rales  are  wanting  or  are  feeble  and  transmitted :  and  again,  it  must 
be  mentioned  that  the  physical  signs  present  remarkable  variations  within 
short  periods  of  time.  It  is,  however,  necessary  to  suspect  the  existence  of 
pneumonic  areas  in  cases  of  severe  bronchitis  wliere  portions  of  lung  become 
collapsed,  and  continue  so,  while  the  general  symptoms  indicate  persistence 
of  inflammatory  action.  The  diflerential  diagnosis  is  therefore  in  many 
instances  rather  as  to  the  relative  proportion  of  these  factors  than  as  to  the 
total  absence  of  either. 

Catarrhal  may  be  confounded  with  croui>ous  pneumonia.  This  error  may 
most  readily  be  made  if  the  case  be  not  seen  until  a  c<;»nsolidated  area  of  con- 
siderable extent  is  present,  since,  as  we  have  seen,  in  some  instances  the  foci 
of  catarrhal  pneumonia  may  chiefly  occupy  one  lung  and  may  coalesce. 
Even  then,  however,  the  dulness  of  percussion  rarely  corresponds  with  the 
outline  of  the  lobe,  and  is  rarely  as  complete  as  in  croupous  pneumonia,  nor 
are  the  bronchial  resptration,  the  bronchophonv,  and  the  exaggerated  vocal 
fremitus  as  pronounced,  for  the  simple  reason  tfiut  the  consolidation  is  not  so 
uniform,  and  that  many  of  the  smaller  bronehial  tubes  are  more  or  les« 
obstructed  by  swelling  of  the  mucous  membrane  or  by  the  accumulation  of 
viscid  secretions.  It  will  rarely  happen,  moreover,  that  strong  effort*  at 
respiration— induced,  if  necessary,  by  having  the  jxiticnt  cough  during  the 
auscultation,  so  as  to  ensure  a  full  inspiration— will  mil  to  develop  subcrepitant 
rftles  at  some  point  of  the  catarrhal  consolidation.  To  this  nnist  be  added 
the  information  drawn  from  the  history  of  the  case ;  the  character  of  the 
cough  and  sputa  ;  and,  above  all,  the  atypical  course  of  the  pyrexia,  and  the 
fact  that  carefully 're|>eatetl  examinations  will  show  frequent  and  abrupt 
variations  in  the  physical  signs  around  the  margins  of  the  affected  area.  If 
the  case  is  observed  during  its  development,  there  will  be  less  difficulty  in 
making  a  correct  diagnn?.is.  The  process  is  very  rarely  uni lateral  throughout 
its  development ;  and  the  evident  bronchitis,  the  development  of  irregularly 
scattered  foci  of  purtial  ciuisolidation  in  both  lungs,  and  the  frequent  coexist- 
ence of  collapse,  combined  with  tlie  aliscnce  of  the  characteristic  symptoms 
and  course  of  the  croupous  tbrm,  nuike  the  nature  of  the  case  apparent, 

The  diagnosis  of  ordinary  pleurisy  with  eftusion  from  catarrhal  pneumonia 
presents  no  difEculty.     But,  on  the  other  hand,  it  is  not  easy  to  recognize  the 
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occurrence  of  a  moderate  pleuritic  efflision  complicating  a  catarrhal  pneu- 
monia. The  fact  that  the  lower  lobes  of  both  lunt.^  are  apt  to  be  involved 
in  the  pneumonic  proeessi  iDterferos  with  fbe  disi)lacenient  of  the  heart,  and 
the  enfeebling  of  the  respiratory  and  vocal  phenomena  may  be  attributed  to 
bronchial  obstruction  or  to  collapse.  A  careful  study  of  the  outline  of  the 
dull  area»  and  of  the  etiect  upon  it  of  changes  in  the  position  of  the  patient's 
b^xly,  has  proved  of  service.  After  alh  this  is  a  rare  complication ;  but  not  so 
rare  is  the  coexistence  of  plastic  pleurisy  with  catarrhal  pneumonia,  and  this 
alf^o  may  give  rise  to  douot  in  the  diagnosis.  An  area  of  duluess  apfiearinj^ 
lear  the  base  and  extending  with  moderate  rapidity,  attended  witli  branchial 
ritation,  with  irregular  fever  of  slight  or  of  moderate  degree,  and  with  some 
evidences  of  engorgement  of  the  lower  part  of  the  opposite  lung,  and  presi^nting 
over  the  aftected  area,  in  addition  to  marked  percussion  dulness,  bronchial  re^ 
piration  not  of  intense  concentrated  type,  distant  bronchophony,  no  increase 
of  vocal  fremitus,  and  crackling  rales  irregularly  scattered  over  the  aflected 
ea.  represent  a  clinical  condition,  occasionally  met  with  in  adults^  which 
litres  care  to  ensure  its  proper  interpretatiyn.  I  have  observed  craeklitig 
in  particular  in  such  cases,  which  might  have  been  regarded  either  as 
intrapleural  or  as  developed  in  the  finest  bronchioles.  It  will  be  observed, 
huwever,  that  the  degr€^e  of  dulness  is  excessive  for  a  mere  plastic  pleurisy ; 
that  the  respiratory  and  vocal  signs,  w^hile  not  typical  of  croupous  consolida- 
tion, arc  yet  far  more  developed  than  would  be  consistent  with  the  yjrescnce 
of  H  quantity  of  plastic  pleural  exudation  sufficient  to  ciiuse  such  dulnea*?; 
that  any  such  grade  of  plastic  pleurisy  is  very  rare ;  and  that  the  general 
svmptoms  and  the  coui'se  of  the  disease  are  indicative  of  much  more  gravity 
tlian  would  attach  to  such  a  pleuritic  process  if  it  were  to  exist.  It  ia  alto- 
gether  probable  that  there  has  Ix-en  here  a  coexistence  of  catarrhal  pneumonia 
w  ith  a  moderate  degree  of  plastic  exudation  on  the  corresponding  part  of  the 
pleura. 

Again,  it  b  essential  to  distinguish  catarrhal  pneumonia  from  acute  miliary 
berculosis  with  special  locnlization  in  the  lungs  and  meninges.  This  diuguO' 
in  may  present  marked  difficulties  both  in  children  and  in  adults,  but  of  course 
"  lefly  in  the  former,  and  especially  at  ii  late  period  ot'  the  case,  when  cerebral 
F^'mptoms,  closely  simulating'  those  characteristic  of  tubercular  meningitis,  may 
have  appeared.  The  irregular  ffver,  the  marked  disturbance  of  pulse  and 
respiration,  with  evidence  of  diffuse  bronchial  irritation^  but  out  i»f  proportion 
to  the  physical  signs  of  cons*ilidation,  the  occasional  vomiting  in  the  early 
stage,  and'  the  api>carance  of  nervous  symj*toms,  are  present  in  both  condi- 
tions.  But  in  tuberculosis  there  may  be  hitrh  fever  before  any  marked  evi-. 
dencoe  even  of  bronchial  irritation  appear;  there  is  not  so  mucli  broncliitis 
to  aid  in  explaining  the  dyspnoea ;  there  is  not  so  much  tendency  to  pulmo- 
nary collapse,  and  the  physical  signs  present  are  more  persistent;  the  pulse 
presents  the  characteristic  successive  stiiges  of  alteration ;  vomiting  is  apt  to  be 
more  frequent,  while  the  diarrhcea  whiclj  is  often  present  in  catarrhal  pneumonia 
ifi  replaced  by  constipation;  the  Cheyne-Stokes  respiration  is  more  apt  to  aj)- 

feiir ;  and,  finally,  an  ophthal  moscopic  examination  may  reveal  retinal  tubercles. 
t  remains  true,  however,  that  in  some  cases  it  must  evidently  be  wellnigh 
ipossible  to  decide  whether  the  case  is  one  of  acute  tuberculoeis,  with  a  high 
rade  of  bronchitis,  and  very  probably  with  some  centres  of  pneumonic  infil- 
alion  as«sociated,  or  one  of  catarrhal  }meumonia  developing  out  of  a  severe 
^.chitis.     It  must  be  remembered,  moreover,  that  even  when  the  case  has 
tmun  as  one  of  catarrhal  pneumonia  there  is  a  tendency  to  the  development 
if  tuberculosis,  both  pulmonary  and  general ;  so  that  it  may  be  found  after 
V.ath  that  the  nervous  sym]>tomg,  which  were  reasonably  ascribed  to  conges- 
.  to  kigh  temjjerature,  to  prolonged  and  exhausting  nervous  irritation,  and 
the  etfect  of  iai[)erfectly  aerated  bloixl,  are  in  reality  connected  with  the 
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presence  of  miliary  tubercleas  in  the  meninges,  while  at  the  same  time  these 
luive  also  been  devdoping  around  the  pneumonic  foci  in  the  lungs. 

It  h  no  \em  important  to  l)ear  iti  mhui  the  neeesj?ity  for  close  stuav  in  dis- 
{iriguis^hing  between  chronic  catarrhal  pueuniouia  and  pljthii'is.     There  are  i 
not  a  few  ca^es  of  the  former  where  the  protracted  irregular  fever  of  hectic 
type,  the  progrejssive  debility  and  emaciation,  the  moist  rfl^le§»  the  areJis  of  ' 
altered  pereui^sion  resonance,  pori^sibly  the  signs  of  a  dilated  bronchus,  ami 
the  purulent  sputa,  may  closely  simulate  ti^ue  phthii^is,  but  yet  which  micro- I 
.scopic  examination  of  the  sputa  for  bacilli  and  eliLstic  hhre»  and  the  effect  of  1 
trcattncDt  and  climatic  change,  prove  to  be  merely  inflanimator)'.     On  the 
other  hand,  it  appears  undoubted,  from  the  stand|>oiiit  of  clinical  obser\*a*j 
tion,  that  in  many  cases,  especially  where  a  predis^po^ition  exists,  catarrhal] 
pneumonia  terminates  in  phthisis.  1 

DuKATioN,  Ti:KMii^ATiON8,  Prognosis.^ — The  dunition  of  this  dbease  is] 
highly  irregular,  and  care  mu&t  be  taken  not  to  eonfonnd  the  Mibsidence  of  ] 
the  marked  general  symptomi^  with  a  full  restoration  of  the  aliected  areas.  | 
A  considerable  ]>eriod  h  required  for  this  latter  process  to  be  efteeted,  and  i 
during  this  interv^al  the  luug-tisaue  continuea  in  a  highly  sensitive  and  vul-j 
uerable  state.  Speaking  with  reference  to  the  obvious  gymptoma,  however,  I 
it  may  be  said  that  mild  acute  caBes  may  terminate  in  seven  to  ten  dayg;] 
fully-developed  acute  cases,  in  fifteen  to  twenty-iive  days ;  while  the  subacute] 
and  chronic  fornij?  may  last  several  or  many  nionthf*,  I 

Death  may  occur  in  from  two  to  four  davs,  esjiecially  in  we«ik  young  cbil-  | 
dren,  while  more  commonly  the  fatal  result  occurs  from  the  seventh  to  the 
tenth  day.    Of  course  in  the  chronic  form  death  may  occur  afler  many  weeks 
or  monthtj. 

The  various;  terminations  are  in  complete  recovery ;  in  ajiparent  recovery, 
but  with  vulnerable  lungs  or  general  system ;  in  partial  recover}',  but  with 
residual  lesions,  such  as  bronchial  dilatJition  or  emphysema ;  or  the  «liseJise 
may  pass  into  the  chronic  form,  associated  with  chronic  bronchitis,  or  it  may 
lead  to  the  development  of  acute  tuherculosis  or  of  chronic  phthisis. 

The  rate  of  mortality  of  catarrhal  is  much  higher  than  that  of  croupous 
pneumonia.  Excluding  the  mild  eircumseribed  form,  if  such  is  adraitte<l  id 
exist,  as  I  believe  it  does,  the  mortality  varies  from  Ml  to  60  [ter  cent.  It  isj 
apparently  less  fatal  when  occurring  in  the  course  of  measles  than  in  coniUH*- 
tion  with  some  other  diseases,  as  diphtheria  or  whooping  cough.  The  nature  I 
and  tendencies  of  this  disease  make  it  evident  tlmt  debility  and  frailtv  of  the 
patient  would  render  catarrhal  pneumonia  much  more  fatal  8o  it  is  found 
that  in  infants  within  the  year  death  almost  constantly  follows,  and  in  older 
children  of  bad  constitution,  esiiecially  in  thrjse  who  are  scnifulotis  or  rachitic 
and  subjected  to  malhygienic  influences,  it  is  almost  ecjuidly  fatal  Ailer 
pulierty  the  mortality  is  chiefly  influenced  by  the  constitutional  state  of  the 
subject  and  by  the  extent  of  the  pneumonic  process. 

The  greater  tendency  to  pulmonary  coDapse  and  to  severe  capillary  bron- 
chitis in  young  children  justifies  Jurgensen's  generalization,  that  before  the 
age  of  puberty  the  danger  from  catarrlial  pneunionia  grows  greater  in  pro*  ; 
[)ortion  to  t!ie  youth  of  the  individual  Partly  bccuuse  the  disejise  is  more  apt 
to  assume  the  subacute  form  in  feeble  and  sickly  individuals,  partly  beeausi* 
in  this  form  the  pneumonic  process  is  more  apt  to  run  into  destructive  leaioiL* 
**f  the  lung-tissue  or  to  induce  tubereulosis.  it  is  found  that  the  mortality 
from  the  subacute  is  even  greater  than  from  the  ordinary  acute  form. 

It  is  needless  to  detail  the  special  symptoms  of  unfavorable  significance. 
The  most  imj>ortant  considerations  to  guide  us  in  prognosis  ni-e,  therefore, 
the  age,  constitution,  and  vital  resistnnce  of  the  individual ;  the  extent  of 
the  pneumonia  and  of  the  associated  jjulmonary  colla|ise  and  capillary  bron- 
chitis ;  the  degree  of  gastro-intestinal  irritation  ;  the  vigor  of  the  circulation 
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and  rGSpiniUon,  and  the  manner  in  whieli  aeration  of  the  blood  is  main* 
tfiinect ;  aud,  finally,  the  grade  of  the  fever  aud  the  character  of  tlie  nervout 
sj^mptoms. 

Treatment. — It  is  difficult  to  lay  down  definite  rules  for  the  treatment  of 
catarrhal  pneumonia,  as  the  indications  are  extremely  variable  and  compli- 
cated* 

In  the  fij^t  place,  it  is  scarcely  necessary  to  call  attention  to  the  importance 
of  guarding  against  the  development  of  this  disease  in  all  cases  of  bronchitis 
(occurring  in  children  or  in  delicate  adults.  This  care  is  essential  not  only  in 
idiopathic  bronchitis,  but  in  those  geoeral  diseases^  such  as  measles  and  whuiip- 
ing  cough,  in  which  bronchitis  Ls  constantly  preij^nt,  A3  children  of  bad  con- 
stitution and  those  expot^ed  to  depressing  hygienic  conditions,  puch  as  over- 
crowding, bad  air,  and  the  like,  are  most  liable  to  become  attacked  with  this 
fotm  of  pneumonia  during  the  course  of  a  bronchitis,  it  is  e^specially  in  such 
eases  that  our  preeaiitioui^  must  be  most  stringent.  They  should  include  u 
strict  attention  to  the  e^iuditioo  of  the  sick-room,  which  shouhi  be  well  venti- 
lated, but  free  from  drafts,  the  temperature  not  being  ullow«.*d  to  rise  above  %^^ 
orlO*',  and  the  air  being  kept  moist  by  the  generation  of  steam.  The  diet  must 
he  csarefully  regulated^  so  that  the  child's  strength  shall  be  as  far  as  possible 
maintained,  and  stimulants  must  be  used  if  indicated  by  weakness  of  the 
puke  or  by  a  tendency  to  failure  of  raspiratory  power.  Stimulating  applica- 
tioBB  should  be  made  tc»  the  che«t,  both  to  serve  as  cnnnter-irritants  and 
because  they  stimulate  respiration.  It  would  be  manifestly  uuHuitable  to 
enter  here  into  the  details  of  the  treatment  of  such  cases  of  bronchitis,  and 
the  above  remarks  have  been  made  chiefly  for  the  purpose  of  culling  atten- 
tion in  an  emphatic  manner  to  the  great  importance  and  value  of  strict  and 
thorough  treatment  of  all  severe  cases  of  bronchitis,  especially  in  children, 
not  only  with  a  view  to  the  prompt  cure  of  the  primary  disease,  but  because 
thus  also  will  the  development  of  the  more  serious  conditions  of  pulmonary 
eoUapee  and  of  pneumonia  most  surely  be  prevented. 

80  soon,  how^ever,  as  the  txiexistence  of  catarrhal  pneumonia  is  established 
the  gravity  of  the  disease  should  be  promptly  recognised,  and  the  closest 
attention  should  be  paid  to  every  detail  of  treatment.  The  condition  of  the 
aiek-room  as  to  temperature,  ventilation,  the  alisenee  of  drafts,  and  the  suitable 
moLtture  of  the  air  must  be  even  more  carefully  watched.  The  clothing  of  the 
child  and  the  bed-covers  must  be  adapted  to  the  sea.son,  the  weather,  antl  the 
patient's  habit  and  strength.  It  is  ceilainlv  true  that  aggravations  %A*  the 
aisea£«  are  often  induced  by  apparently  slight  indiscretions  in  the  above 
reepeets.  It  is  rarely  desirar>le  to  employ  poultices.  Unless  skilfully  made 
ana  dexterously  appfied,  they  fatigue  oy  their  weight ;  dangerous  exposure 
b  incurred  in  the  frequent  changing  necessary  ;  nod,  especially  in  the  ciuse 
of  children,  they  do  not  keep  their  position  well.  A  layer  of  cottf>n  battini,' 
stitched  irLside  of  a  merino  slurt  of  suitable  weight,  upon  the  out.side  of  which 
oiled  silk  may  be  stitched,  forms  an  equti My  efficient  and  Viistly  more  comfort- 
able and  convenient  protection.  This  should  be  directed  when  the  bron- 
chitis assumes  a  severe  type,  or  certainly  as  s^ton  f\&  pneiirnouia  is  suspected. 
It  will  not  be  necessary  to  change  this  for  a  week  or  ten  days,  unle«'s  copious 
sweating  calls  for  its  more  frequent  renewal.  Amung  the  advantages  of  this 
application  must  be  reckoned  the  fact  thnt  it  allows  us  to  em]>loy  at  any  part 
of  the  chest,  and  as  oft^eo  as  desired,  local  stimulants  or  counter-irritants,  such 
urpentine  liniment,  mustard  plasten*,  or,  what  is  one  of  the  most  valuable, 
le  re|»eated  application  of  tincture  of  iodine  of  suitable  strength  so  as  not  to 
bau,He  too  severe  irritation. 

The  next  niost  injportant  part  of  the  trt*atment  relatvts  to  the  restoration 
and  maintenance  of  tlte  digestive  iliDction,  which  is  so  c<iuinionly  disturljed 
in  this  disease.  No  une  factor  contributes  more  powfrfidly  to  produce  vital 
Vr»i„  IH.— 24 
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debility,  which  in  turn  rapidly  increases  the  gravity  nf  the  lung  diteoae  by 
the  failure  of  respiration  and  the  development  of  ccil lapse,  than  does  gastro- 
intestinal disorder.     Not  only  tlu;  diet,  hut  the  eiiLire  medication,  must  tliere- 
fore  be  rendered  jsubordiniite  to  the  conditions  of  the  digestive  tract.     It  has  , 
been  seen  that,  at  the  ou^et  of  the  nttack,  vomiting  and  diarrhoea  are  not  rare  i 
syaiptomg,  and  that  throughout  the  coiii-se  of  the  diseiu*c  the  condition  of  the  J 
tongne,  of  the  appetite,  and  of  digestion  oi^en  shows  that  a  catarrhal  proceai  ' 
exists  in  the  gastro-intestinal  as  well  as  in  the  bronchial  mucous  membrane. 
It  k  therefore  frecjueutly  advisable  for  a  day  or  two  to  avoid  all  remedies 
direeted  to  the  condition  of  the  lung,  and  to  addrt'ii^i  the  treatment,  dietetic 
ajid  me^iicinal,  solely  to  the  ^tate  of  the  alimentary  canal.     Thus  it  will 
often  be  of  service  to  empioy  minute  do^es  of  calomel  and  bicarbonate  of 
aoda  or  of  Dover's  powder,  tm  in  the  following  formulas,  adapted  for  ehildrea  ] 
of  five  years  of  age : 

^,  Hydrargyri  chloridi  mitis,     gr*  j  ; 

Sodii  bicarb.  gr.  xxiv ; 

M.  et  div.  in  Chart  No.  xij  or  No.  xvj. 
S,  One  every  two  or  three  hours  until  the  bowels  are  moved  once  or  twice, 
Or,  I^.  Hydrargyri  chloridi  niitis,      gn  j  j 

Pulv.  ipec^ic.  composit.  gr,  x  ; 

M.  et  div.  in  Chart  No.  xij  or  No.  xvj. 
S*  One  every  three  or  four  houi-^. 

During  this  early  stxige  of  cases  attended  with  marked  gastro-intestinal 
irritation  it  may  be  desirable  to  use  remedies  to  allay  high  fever,  for  which 
purpose  fractional  doj^s  of  tincture  of  aconite  by  the  mouth  and  quinia  by 
enema  or  suppository  are  efficient,  while  avoiding  all  risk  of  injuring  the 
stomach.  The  diet  at  fii*st  should  be  carefully  restricted :  it  is  not  at  this  time 
that  prostration  is  to  be  feared,  while  by  a  thorough  allaying  of  gastric  irri- 
tation and  by  the  establishment  of  fair  digestion  an  ally  of  immense  value  for 
the  later  and  more  dangerous  stages  is  secured.  But  at  all  periods  of  this 
disease  the  occurrence  of  vomiting  or  of  diarrhoea  should  be  the  signal  for 
instant  revision  of  the  diet  and  for  the  omission  of  any  remedy,  no  matter 
how  strongly  indicated  on  other  grounds,  which  could  be  regarded  as  the 
cause  of  the  disturbance. 

Milk,  skimmed  or  whole ;  gruel,  light  broths,,  or  beef-tea ;  junket,  arrow- 
root, or  similar  light  yet  nourishing  articles,  are  most  suitable.  Stimulants 
are  frequently  indicated  on  account  of  the  tendency  to  failure  of  the  respira- 
tion and  heart,  and  owing  to  the  typhoid  nervous  symptoms.  They  are  re- 
quired at  all  ages,  especially  by  young  children  and  by  the  aged.  Children 
in  particular  bear  relatively  lar£,^e  amounti^,  and  respond  to  their  use  well  and 
promptly.  The  form  and  strength  of  the  stimulant  must  be  adapted  to  the 
stat«  of  the  stomach.  Wine-whey  and  weak  milk-poneh  are  often  serviceable. 
Many  children  will  take  brandy  *>r  whiskey  in  water,  but  will  refuse  the 
former  preparations.  Dry  champagne  has  proved  highly  valuable  in  many 
serious  cases,  especially  in  older  persons,  for  young  children  will  rarely  take  it* 
Oth^r  important  indications  are  to  favor  expectoration  and  to  stimulate  the 
respiratory  forces.  These  are  closely  associated,  and  are  of  prime  importance^ 
since  in  catarrhal  pneumonia  the  principal  danger  to  life  undoubtedly  comes 
from  the  progressive  diminution  of  the  pulmonary  area  open  to  respiration, 
and  from  the  increasing  failtire  of  the  respiratory  muscles  to  overcome  the 
obstruction  to  full  inflation.  It  is  through  this  agency  that  pulmonary  col- 
lapse extends,  that  heart  failure  subsequently  occurs,  and  that  carbonic  acid 
pcjisoning,  with  its  attendant  nervous  symptoms,  is  finally  developed. 

The  preparations  of  ammonia  seem  to  be  the  most  valuable  remedies  to 
meet  tliese  imlications.  In  adults,  where  the  disease  is  attended  with  high 
fever,  the  following  may  be  ordered : 
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^,  Ammonii  cliloridi, 

Syr,  scillffi  vel  syr.  senegse,         t^uj  ; 

Liq.  ammo  nine  acetati?,  q.  a.  ad  fgiv. 
Ft.  8oL  S.  A  dessertspooofiil  in  water  every  three  hours.  To  this  may  be 
added  one  or  two  drops  of  tincture  of  aconite  in  each  dose,  watching  eare- 
itilly  for  the  appearance  of  its  efleets  ;  or  small  doees  of  morphia  or  oi  deod- 
orized tincture  of  opium  may  be  added,  according^  to  the  severity  of  cough 
or  of  nervoua  restlessness.  But  to  children  in  nearly  all  cases,  and' frequently 
to  adults,  it  is  best  to  give  carbonate  of  ammonia  at  once,  as  follows : 
IB^,  AmmonisB  carbon  at  is,         gr.  xlviij  ; 

Pulv.  acaciai  et  sacehari,    aa  q.  a. 

8p.  lavandulie  comp  f^ij ; 

Aquse,  q.  8.  ad  f^iv. 

Ft.  miet.    8-  One  teaspoonful  in  water  every  two  or  three  hours  for  a  child 
6ve  years  old. 

It  may  occasionally  be  necessary,  owing  to  the  abundance  and  the  viscidity 
of  the  bronchial  secretions,  to  administer  an  emetic,  but  this  should  i>e 
avoided  if  possible.  If  required,  choice  should  be  made  of  one  whi*.'h  will 
act  promptly  and  decisively  without  subsequent  nausea  or  relaxation.  Such 
IB  a  combination  of  alum  and  ipecacuanha,  or  of  sulphate  of  zinc  and  ipecac- 
uanha, which  have  proved  very  satisfactory  in  mj  hands.  Jiirgensen  recom- 
mends apomorphine,  administered  bypodermically,  as  the  agent  which  he  has 
found  most  efficient.  The  dose  of  this  substance  k  about  gr.  ^  for  an  adult, 
whilst  for  a  child  of  five  years  it  should  not  be  more  than  gr.  ^  or  gr.  A^. 
The  dose  may  be  repeated  in  15  or  80  minutes  if  no  emetic  action  is  secured. 
I  attach  great  importance  to  the  use  of  strychnia  in  catarrhal  pneumonia 
after  gymptoms  of  respiratory  failure  appear.  Its  value  as  a  stimulus  to 
the  muscles  of  respiration,  and  possibly  directly  to  the  respiratory  nervous 
centre,  is  established.  It  may  be  given  alternating  with  the  ammonia  mix- 
ture, thue: 

]^.  QuinicB  sulph.  gr.  xxiv  ; 

Strycbniie,  gr.  J ; 

Acid,  niuriatici  diluti,  gtt  xyj ; 
Glycerime,  f^^iij ; 

Liq.  pepsinsB,  q.  s.  ad  f  Jiv. 
Ft.  sol.    8.  Teaspoonfiil  in  water  every  three  or  four  hours,  for  a  child  of 
6ve  years  of  age. 

But  when  urgent  symptoms  arise  it  may  be  given  in  much  larger  doses  and 
hypodermically,  so  as  to  ensure  its  full  absjorption  and  effect.  I  have  thus 
given  in  many  severe  cases,  and  at  times  with  unquestionably  good  results,  as 
much  to  an  adult  as  gr.  -j^  every  four  hours,  day  and  night,  lor  seventy-two 
or  ninety-six  hours. 

The  fever  in  catarrhal  pneumonia  does  not  demand  special  treatment  nearly 
80  often  as  in  the  croupous  form.  Though  the  evening  maxima  may  he  quite 
high,  yet  the  occurrence  of  the  morning  remissions  brings  some  relief  and 
obviates  the  necessity  for  vigorous  antipyretic  treatment.  The  nervous  system 
and  the  heart  do  not  therefore  suffer  severely  and  constantly  from  this  cause 
in  this  disease.  Still,  there  are  not  a  few  cases  when  hj]3erpyTexia  occurs 
and  demands  prompt  treatment.  If  the  nervous  symptoms  are  not  threaten- 
ing, and  if  the  respirations  are  still  fairly  well  performed,  it  will  be  proper  to 
try  the  effect  of  a  few  full  doses  of  quinia,  or,  if  that  fails,  of  antipyrine. 
But  if,  despite  these  remedies,  or  in  the  event  of  the  .stomach  rejecting  them, 
or,  finally,  if  more  urgent  svniptoms  of  nerv^ous  and  respiratory  failure  are 
impending,  recourse  should  oe  had  to  cold  effiision,  particularly  if  the  highly 
laudatory  statements  of  Bartels,  Zicrassen,  and  Jiirgensen  be  confirmed  by 
fniiher  obcervation.     I  have  not  Ibund  it  necessar}',  or  may  have  failed  to 
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appreciate  the  neceesity,  to  resort  to  the  external  use  of  cold  in  catarrlial 
pneumonia ;  bot  the  remarks  of  Jiirgeni^en  as  to  the  remarkable  influence  of 
csold  water  dashed  upon  the  surface  of  the  chest  or  directed  Against  the  cervi- 
cal ^pine  in  stimulating  deep  respirations  accord  with  general  obscrvatioiu 
and  suggest  thi.s  nujde  of  treatment,  especially  in  caees  of  sustained  high 
temwrature  with  rapid,  shallow,  imperfect  respirations  and  defective  aeration 
of  the  bhxHi. 

The  nervous  symptoms  frequently  arc  m  severe  ns  to  require  the  adminis- 
tration of  sedatives.  Remedies  of  this  class  must,  however,  oe  used  cautiously 
and  sparingly.  It  were  unwise  to  give  those  which  depres*?  the  heart  and 
respiration,  or,  on  the  other  hand,  to  admieist^r  opium  in  such  doses  as  would 
blunt  perception  and  lessen  cough  to  an  injurious  degree.  By  the  use  of 
small  doses  of  opium  frrmi  the  beginning  ot  the  attack,  however,  combined 
with  strict  attention  to  the  other  details  of  treatment,  it  is  often  possible  to 
prevent  the  development  of  severe  nervous  symptoms  ivhich  would  require 
powerful  sedatives.  In  cases  of  extreme  restlessness  and  sleeplesenees  benefit 
may  be  found  from  the  use  of  such  a  suppository^  as  the  following; 
]^»  Pulv.  assafcEtida?,  ^j ; 

Quiniie  sulph.        gr  xxx  j 
Oi.  theobronue,      q.  s. 
To  be  made  into  twelve  sup|>ositories  of  small  size,  suitable  for  a  child  of  five 
years  of  age^  one  of  which  may  be  used  and  repeated  in  three  or  four  hours. 

Enemas  of  chloral  hydrate,  from  five  gmins  for  a  rhild  of  live  years  to 
twenty  crrains  for  an  adult,  may  be  used  without  fear  of  depressing  the  heart 
or  checkinjr  the  secretions,  and  with  great  relief  to  the  nervous  symptoms, 
especially  if  tending  toward  c^mvulsions.  In  cases  of  extremely  active  and 
restless  delirium,  where  prompt  sedative  action  is  demanded,  and  yet  where 
the  use  of  opiates  is  forbidden,  the  hypodermic  use  of  hyoscyamia  in  doses  of 
gr.  ^  to  y^  for  an  adult  may  give  gratifying  results. 

In  cases  which  pass  into  a  subacute  fonn  a  continuance  is  demanded  of 
every  precaution  as  to  the  diet,  the  hygiene  of  the  sick-room,  and  the  use  of 
general  tonic  remedies.  Advantage  may  then  be  found  from  the  use  of  oil 
of  turpentine,  which  has  seemed  to  me  the  most  valuable  alterative  and  stim- 
ulating expectorant  under  such  circumstances. 

As  the  c;ise  progresses  into  the  chronic  form  it  becomes  necessary  to  gradu- 
ally substitute  for  the  more  strict  and  special  method  of  treatment  previously 
employed  one  in  which  the  maiotenance  of  the  general  liealth  shall  be  the 
prime  object.  The  regulation  of  the  diet,  care  in  dress,  the  cautious  resump- 
tion of  gentle  exercise,  and  the  use  of  carefully-regulated  pulmonary  g\'m- 
Uiistics  so  as  to  favor  the  fiill  inflation  of  the  lungs  and  the  invigoration  of 
tlio  respiratory  muscles,  are  to  be  closely  attended  to. 

The  condition  of  the  skin  demands  carelul  attontimi  alm>,  and  dry  friction, 
inunction,  and  suitable  stimulating  sponge-baths  followed  by  friction,  accord- 
ing to  the  constitutional  condition  of  each  patient,  may  ho  cautiously  directed 
with  great  advantage. 

The  remedies  suitable  for  the  more  acute  stages  may  now  be  replaced  by 
cod-liver  oil,  arsenic,  or  iodide  of  iron.  Occasionally  alterative  expectorants, 
such  as  copaiba  or  verba  santa,  with  or  without  an  alkali,  as  muriate  of 
ammonia,  will  still  be  found  desirable. 

Most  signal  benefit  will  also  be  obtained  from  suitable  change  of  climate, 
aSBOciated  with  a  continuance  of  careful  regimen  and  treatment;  and,  indeed, 
we  may  be  gratified  by  witnessing  a  complete  re^^toration  t<i  hea.lth,  with  the 
exception  oi  unimportant  residual  hang  lesions,  of  cases  in  which  the  general 
symptoms  and  the  physical  signs  strongly  indicated  hopelessly  incurable 
organic  disease.  Not  only  in  the  acute,  out  in  the  most  tedious  chronic, 
cases  of  catarrhal  pneumonia  must  our  eflbrte  Ix*  continued  to  the  very  close. 


PULMOMRY  EMBOLISM. 

By  BEVERLEY  ROBINSON,  M.  D. 


DEFiJiirTiON. — Pulraonar>^  embolism  signifies  the  transport  during  life  of 
clots,  or  of  other  solid  substances  appearing  within  the  right  heart  or  systemic 
veiufi,  from  these  partes  to  the  trunk  or  divisions  of  the  pulraonary  artery. 

Synontms, — Jr.  Embolie  piilmonaire ;  Ger.  Embolie  der  Lungeoarierie  ; 
if.  Embolia  pubnonare. 

Classification.^ — A  rigorous  claasification  of  the  different  kinds  of  pul- 
monary emboli  or  a  clear  separatiou  of  them  into  distinct  orders  is  verj^  dif- 
ficult on  account  of  the  r61e  in  producing  them,  partly  mechanical,  parlly 
dyscrasic,  of  some  of  the  affect ic^tls  in  which  they  are  Ukely  to  occur.     This 
15  particularly  true  of  the  puerperal  state,  uterine  affectious,  and  fractures.* 
teertin,  however,  has  made  of  them  four  divisions,  according  as  the  cause  is 
Ittieehanical,  dyscrasic,  mixed,  or  undetermined ;  but  the^e  are  objected  to  by 
pjuzzato  on  the  ground  of  their  inadequacy,  and  he  deems  it  preferable  to 
Ire^rd  them  from  the  point  of  v\gw  of  their  medical,  surgical,  or  obstetrical 
pi>rigin.     From  this  latter  point  of  view  we  also  consider  it  be^tt  to  consider 
tliem  until  a  more  satisfactory  separation  shall  he  established. 

History. — Latterly ^  the  g^uliject  of  pulmooar}'  embolism,  or  the  obstruction 
of  this  artery  by  means  of  a  clot  which  has  had  its  origin  in  the  right  heart 
or  one  of  the  systemic  veins,  has  been  very  caretiiUy  studied.     Many  cases 
Lof  sadden  death  are  properly  and  readily  cxpbiined  in  this  manner,  where 
formerly  they  would  have  been  doubtful  or  inexplicable.     Sometimes  the 
previous  existence  of  a  fibrinou.^  coagnlum  in  the  right  hetirt  or  in  the  crural 
in  has  heen  recognized  previous  to  the  symptoms  indicating  plugging  of  the 
lulmnnary  artery ;  occasionally  these  eoagula  have  been  wholiy  overlooked, 
ad  the  sudden  cry  with  intense  dyspnoea,  pointing  to  obstruction  of  the 
blood-supply  to  the  lunge,  is  a  matter  of  dread  surprise  to  the  beholder. 
Vccording  to   Trousseau,*  our   knowledge   of  embolism   is   due   mainly  to 
.rfegroux.     This  is  not,  however,  the  view  of  Ball'  nor  of  Walghe,  who 
Uribute  the  clearest  insight  into  this  process  to  the  clinical  and  experi- 
aental  observations  of  Van  Bwioten,  wlio,  half  a  century  before  Legroux's 
Bme,  had  injected  different  coaguhtting  materials  into  the  veins  of  aninuils 
ad  produced  the  characteristic  symptoms  of  pulmonary  embolism.     To  Vir- 
' chows*  exhaustive  researches,  however,  we  are  principally  indebted  for  a 
great  deal  of  what  is  actually  known  upon  this  subject  to-day.     True  it  is 
that  contemporfineous  writer?*  have  added  many  new  facts  to  those  he  so  well 
elaborated,  but  the  greater  part  of  credit  in  this  line  of  study  should  be 
awarded  to  him.     After  Van  Swietcn's  time  the  doctrine  of  pulmonary  embo- 
lism fell  somewhat  into  disrepute,  owing  to  the  lukewarmness  of  Hunter  and 

^  hudteriiiqnc  de  rFmbolu'^  Paris,  1869. 

•  Ctinuidl  Lectures.  Sydenhani  Society's  ed.^  vol.  iii.  p,  414. 

•  I)e»  Kmbdifs  pulmonairf,  Thdite  de'PiiriB,  1862. 

•  Froniepa  Nem  NUtMen,  1846,  p.  910. 
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Morgagni,  Cruveilhier  (1842)  recognized  their  existence,  but  was  so  much 
impressed  by  Ma  doctrine  of  phlebitis  that  he  believed  the  majority  of  pulmo- 
nary coagu  la  were  autochthonous  (formed  on  the  8pot),  and  not  the  consequence 
of  transport  or  migration  iu  the  vemius  current.  This  opinion  wm  strongly 
combated  by  Vircnow,  who  held  that  pulmonary  coatfulu  formed  some  time 
before  death  were  not  tbe  result  of  an  intisunnmtion  of  thiB  arterial  vein 
(Galien),  but  always  had  for  oripin  a  migratory  elot  whieh  came  from  some 
part  of  the  venous  eystem/  This  doctrine  of  Yirchow^e  is  certainly  too 
exclusive,  and  although  primary  or  secondary  inflanmiation  of  the  pulmonair 
artery  is  certainly  rare,  it  h  certainly  not  unknown,  and  when  it  exifite  wiD 
sufficiently  explain  the  formation  of  a  fibrinous  elot.  Facts  of  this  kind 
[jave  been  reported  by  Bumaun,  Bouilhiud,  Andral,  and  more  recently  still 
by  Lancereaux,  who  has  sho^vn  to  the  Anatomical  Society  of  Paris*  distinct 
new  formations  in  the  pulmonary  artery.  Until  further  investigations  are 
made  on  this  point  it  secmi?  wise  to  abstain  from  having  an  opinion  too  cate- 
goric on  one  side  or  the  other,  Virchow*s  first  studies  on  pulmonary  embo- 
lism were  publLsbed  in  1840,  and  were  based  upon  11  cases  of  this  disease. 
All  these  easels  were  caused  by  migratory  clots  trom  the  heart  or  one  of  the 
systemic  veins.  In  this  first  publication,  and  later  on  (1854-56),  VircLow 
gave  tbe  results  of  numerous  experiments  in  which  be  had  injected  bits  of 
fibrin  of  diverse  origin,  particles  of  flesh,  and  Iragments  of  rubber  into  the 
jugular  veins,  and  showed  in  an  admirable  description  the  immediate  effects 
of  embolic  plugs  upon  the  blood,  the  arterial  coats,  and  tbe  surrounding  pul- 
monary tissues? 

In  1852,  Senliouse  Kirkes*  also  studied  very  carefully  dif!erent  cases  of 
embolism,  and  showed  how  thev  were  connected  with  organic  disease,  Most 
of  these  cases,  however,  showed  rather  the  eflx?cts  on  the  brain  and  tbe  pro- 
duction of  right  or  left  hemiplegia  than  tbe  aspbyxic  seouelaj  of  obstruction 
of  tbe  trunk  or  divisions  of  the  pulmonary  artery.  In  France  the  doctrine 
of  embolism  was  at  first  received  doubtingly,  and  was  the  subject  of  animated 
discussions  at  tbe  Jledical  Society  of  the  Hospitals  in  1857.  In  this  year 
Charcot  and  Ball  published  tbe  first  case  of  pulmonary  embolism  which  had 
been  obt^erved  in  that  country.  Five  years  later  (18G2)  pulmonary  embo- 
bsms  formed  the  subject  of  a  remarkable  inaugural  thesis  by  Ball,  and  arti- 
cles of  considerable  value  were  also  written  in  regard  to  it  by  Velpeau,  Lan- 
cereaux, Lemarchand,  Trousseau,  etc.  Spontaneous  coagulation  or  the  blood 
in  the  right  heart  and  pulmonary  artery  was  considered  by  Meigs  in  1855  to 
be  a  frequent  cause  of  death  in  the  nuerfjera!  state.  Analogous  cases,  although 
none  of  them  occurred  after  childbirth,  had  five  years  previously  l»een  care- 
fully studied  by  Paget'  The  cases  of  sudden  death  subsequent  to  confine- 
ment are  now  generally  considered  to  be  due  to  pulmonary  embolism,* 
Amongst  the  later  sources  of  information  on  the  subject  ol  pulmonary 
embolism  or  its  consequences  we  would  direct  special  attention  to  the  work 
of  Luzzato'  and  the  theses  of  Duguet*  and  Levrat.*  These  and  nunjerous 
other  writera  have  made  researches  as  to  the  dificrent  varieties  of  pulmouiiry 
era  bob  sm,  such  as  the  fatty  (Flournoy),  atmospheric,  specific,  those  following 
confinement,  or  traumatism, 

Ettolqgy. — The  great  majority  of  emboli  which  are  found  in  the  puhno- 
nary  artery  after  death  come  from  the  systemic  veins.     They  may  also  l>e 

*  Bucquoy,  Den  Comet Hioru  sampiinen,  Paris,  1803^  p.  138.  *  BuUilinf  18dl,  p.  377. 

•  Diet,  de  Midecint  di  de  Oiimrgiij  vol.  xxiJt.  p.  334. 

♦  Med.-Chir,  7Win#.,  vol  xxxv, 

*  Ibid.f  vol.  xxvii.  p,  162,  and  vol.  ixviii.  p.  3fi2, 

•  Piny  fair,  A  TrtaAtBt  nn  the  iScitncr  and  Prticikr  of  Midvifmy,  Fhilada.,  18S2. 

'  "  Embolia  dell'  Arteriji  pulmonale,"  Annali  Univera,  di  Mta,  e  Chir,,  Milaao,  1877-79. 

•  De  J^ApCfpUxit  pulmonairCf  Paris,  1S72. 

•Dct  Embdies  veinoistn  d'Ckigine  travmatlqve^  Paris,  1880. 
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transferred  from  the  ri^ht  lieart.  According  to  Hayden/  in  fact,  the  ^jgra- 
lory  elut  Li  iiBuallydenved  from  cardiac  thrombosi;*  of  the  right  heart.  This 
opiiiioD,  however,  is  not  tjeiurnilly  acce]ite<J  as  correct.  Of  all  the  veias  of 
the  economy,  those  of  the  lower  extivniities  give  the  lar^c^st  nimiber  of  em* 
holL  This  statemetjt  w  uotably  true  of  the  femoral  and  internal  saphcna 
veiiiiL  According  t^i  Ijancereaux,''  the  it^asou  why  coagiiift  form  in  the  vuiixs 
*}^  the  lower  limbs  high  up  and  in  the  cerebral  ^inuae;^  is  the  fact  that  in 
the^e  locations  the  action  of  the  vi^-a-tergo  and  thoracic  aspiration  is  scarcely 
or  at  all  felt.  Besidcd,  we  know  that  coagula  of  the^e  veins  are  very  fre- 
quently found  in  cachectic  conditions  (tubercle,  cancer)  and  in  the  puerperal 
state  (phlegmasia  alba  doIcoB).  A&  wo  aball  have  reason  to  remark  further 
on,  emboliijm  of  the  pulmiinaiy  artery  ia  often  due  to  fragments  of  cancer^  of 
pu5,  of  a  valve,  etc.,  which  have  made  their  way  into  the- return  blood-current, 
or  indeed  have  formed  there  in  the  first  place.  The  direct  cause  of  the  sepa- 
ration of  a  portion  of  ihrombos  is  either  some  mechanicjil  cause  or  the 
laftuence  of  regressive  changes  affecting  the  clot.  We  are  failed  upon,  how- 
ever, to  consider  brietly^l,  tlie  causes  in  a  general  way  which  prediupose  to 
the  formation  of  thrombi ;  2,  the  diseases,  dyscrasic  and  local,  in  which 
emboli  occur  most  frequently.  Virchow,  Richardson,  and  otliers  have  shown 
^inclusively  that  the  blood  is  prone  to  coagulate  in  the  vessels — 1^  whenever 
it  stagnates  or  is  arrested  in  its  course  ;  %  if  there  be,  by  reiison  of  morbid 
ajtc^ration  of  vascular  wall  or  presence  of  an  embolus,  a  mechanical  obstacle 
present ;  3,  if  the  blood  \m  raodihed  by  septic  conditions  or  increase  of  fibrin, 
Now,  then,  in  the  veins  of  the  lower  extremitiei^  we  have  a  considerable  tend- 
ency to  stasis — greater  indeed  than  exipts  elsewhere  in  the  economy — ^because 
theae  veins  have  to  contend  against  the  weight  of  the  blood  in  the  iliac  veins, 
the  vensB  cavaj,  and  the  right  heart.  Further,  they  are  often  obliged  to  resist 
the  eftecta  of  accidental  pressure  in  the  abdominal  cavity,  or  that  wh[cli  takes 
place  in  lungs  altered  W  some  chronic  disea^ses^  (emphysema,  pneumonia, 
bronchitis).  Usually  in  these  veins,  as  elsewhere,  when  a  thrombus  exists 
there  is  local  inflammation  at  its  level  of  the  avails  of  the  vein.  This  inflara- 
matorv  condition  itself  \&  dependent  upon  mechanical  injury,  change  of 
the  blood  (gout),*  or  the  introduction  of  septic  material.  At  times  septic 
material  is  introduced  into  the  blood  and  absorbs  IVom  disintegration  of  a 
clot.     Hence  arise  typhoid  or  pysemic  symptoms. 

I.  Amongst  the  medical  cause-s  which  frequent! v  occasion  pulmonary  embo- 
lism we  should  mention  disease-s  of  the  heart,^  of  the  lungs,  the  stomach,  the 
kidneys,  and  the  uterus.  Mitral  afiections  which  have  reached  their  ultimate 
period  are  a  truitful  source  of  pulmonary  emboli.sm  on  account  of  the  effect 
produced  un  the  right  heart.  The  slowing  of  the  circulation  in  this  condi- 
tion by  digitalis  has  been  wrongly  accused  by  some  writers  of  favoring  the 
production  of  emboli.  Evidently,  digitalia  aces  not  promote  this  formation 
when  given  with  circumspection,  a^s  it  increases  the  force  of  the  heart-beats. 
Sometimes  constitutional  disease  precedes  the  formation  of  emboli.  This  is  par- 
ticularly true  of  leucocythiemia,  which  is  an  efficient  cause  of  it,  at  times, 
when  sudden  death  has  follow^ed  plugging  of  the  trunk  and  both  branches  of 
he  pulmonary  artery.*     In  the  eonvale43cence  of  typhoid  fever  pulmonary 

abolism  15  quite  frequent,  and  follows  upon  the  formation  of  thromlii  in  the 
veins.  Such  a  specimen  wi^  presented  by  Faggc  at  the  meeting  of  the  Lon- 
don Pathological  Society  on  Nov.  16,  1876,  The  patient  died  suddenly  in 
the  fourth  week  of  an  attack  of  typhoid  fever  following  an  attempt  to  get 

<  Dw.  fif  the  Hmri  awl  Aorta^  Part  ii.  p.  1029. 

'  Ottz,  hM)dom.y  1862,  quoted  by  Bucquoy. 

*  Ilayden,  DiaeaMf^  of  the  Heart  and  ^4oria,  Part  ii.  p.  Iii23. 

•Tuck well,  St.  BarfKohmew*s  HoAp.  RtporU,  vol.  i.,  1874. 


'  Am.  JoHn%,  Med,  ScL,  Oct.,  187 S. 


■  Hayden,  Cose  124,  p.  1030. 
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out  of  bed.    The  marked  symptom  of  the  caae  was  intense  dyspncea.*     It 

would  appear  that  emboli  are  more  apt  to  take  place  in  acute  than  chronic 
disorders,  because  in  the  former  they  grow  mon?  nipidly,  are  less  intimately 
atUu'Iied  to  the  Yiiscuhir  walls,  and  in  consequence  are  prone  to  become 
detiiclied  and  carried  in  the  current  of  the  circulation.'  Chlorosis  has  been 
invoked  as  a  cause  of  venous  throDibosis  of  the  lower  extremities,*  but  rarely 
urtder  these  circumstances  has  pulmonary  embolism  been  due  to  its  existence. 
Hay  den*  reports  a  ease  of  Bimilar  formation  in  advanced  pulmonary  phthis> 
is.  In  this  instance  death  occurred,  but  no  symptoms  of  pulmonary  embo 
Ijsm  were  at  anv  time  present.  At  the  autopsy  a  tirm,  decolorized  clot  was 
discovered  in  either  femoral  vein.  Although  phthisis  is  a  frequent  caun?  of 
phlegmasia  alba  dolems,  owing  to  the  compression  of  enlarged  lymphatic  gau- 

?'lia  or  the  blood-dyserasia,  it  is  not  ol\en  the  source  of  pulmonary  embolij^m 
9  cases  out  of  160  of  all  kinds,  according  to  Luzzato).  A  probable  expla- 
nation of  this  fact  is  that  the  fibrinous  coagulum  does  not  form  in  the  veins 
until  a  late  period  of  the  disease,  and  death  results  before  it  has  had  time  tu 
soften  and  disintegrate.^ 

II.  Surgical  atiections  Bre  frequently  the  efficient  cause  of  pulraonaiy 
anbolism.  Thus,  out  of  160  cases  of  the  latter  disease  collated  by  Luzzato. 
%%  owed  their  origin  to  conditions  embraced  in  thm  division.  Wounds,  con- 
tusions, compresBions,  diseases  of,  and  all  surgical  operations  upon,  the  veins 
are  specially  liable  to  be  followed  by  pulmonary  embcdism.  Sometimes  the 
thrombus  formed  originally  in  the  implicated  vein  takes  place  there  spon- 
taneously; sometimes  it  is  the  direct  consequence  of  a  localized  phlebitis. 
Several  times  the  injection  of  tincture  of  iron  into  varicose  veins  of  the  inferior 
extremity*  or  into  a  naevus'  has  been  the  occa^on  of  symptoms  indicating 
sudden  obstruction  of  the  pulmonary  artery ;  a^ain,  it  is  an  acddent,  more 
frequent  than  is  generally  admitted,  of  the  operation  of  transfiision  (Vulnian). 
According  to  Le  Dentu,*  the  varicose  veins  tend  to  cause  stasis  of  the  bloml, 
and  thus  to  favor  coagulation.  They  are,  therefore,  a  predisposing  cause  of 
the  formation  of  thrombi,  and  hence  of  pulmonary  embolism.  Extensive 
bums  and  frostbite  are  also  efficient  causes  of  venous  thrombus,  and  after  this 
manner  predii^pose  to  pulmonary  embolism.  The  reparation  of  the  placenta 
after  delivery  leaves  an  open  condition  of  the  uterine  sinuses  which  is  a  real 
traumatism,  and  which  occasions  the  formation  of  sanguineous  coa^ula.  The 
irritation  of  the  sinuses  may  extend  to  the  large  extra-uterine  veins  (iliacs), 
and  lead  to  further  deposits  of  fibrin  which  may  give  rise  to  pulmonary  embo- 
lism. In  these  latter  cases  the  inflammation  of  the  veins,  if  it  occurs,  is  a[>t 
to  follow  the  formation  of  the  coagulum.  Cases  of  pulmonai-y  embolism  have 
sometimes  been  occasioned  by  the  compression  of  the  lower  extremities  with 
Esmarch's  elastic  bandage.*  Maseari  indeed  cautions  hln  readers  agtnnst  (he 
use  of  elastic  bandafies  for  varicdse  subjects.  Even  if  their  use  be  deemed 
advisable,  never  should  the  limbs  be  permitted  to  remain  bandaged  during 
sevend  consecutive  hours,  for  fear  lest  fibrinous  clots  be  formed.  Azam  cites 
a  case  of  cyst  into  which  an  injection  of  iodine  was  made,  and  quickly  followeil 
by  obliteration  of  the  pulmonary  artery.  H<'*!ie  (1887),  Giittertock,  and 
Marjolin  (1837)  have  each  related  a  case  of  pulmomir)^  embolism  following  ti 
sprain.     The  most  frequent  cause,  in  this  division,  of  jmlmunjiry  embolism  is 

*  Ltmcft,  Nov.  24,  1876. 

'  At  times  septic  tnateral  is  introduced  into  the  blood  &ad  ftbsorbed  tram  disitit«gnition 
of  a  clot.    Hence  arise  typhoid  or  pyipmic  symptoias. 

'  Brporta  of  Patfiol,  Soc.  of  London]  voL  xvi.  *  Op«  ffit.,  p.  1024. 

*  Ihtt.  da  MM.  ti  de  Chirurgie,  vol  xxii.  ]>p.  336,  337. 

•  Soc,  MH.  BonleauT,  15  Nov.,  1S67.         ^  »  Annalei  d! OeuiiMtique,  1804, 
'  Disewssion  d  la  Soc.  de  Chirurgie,  14  Avril,  1875. 

•  Annaii  Umr^frsali  di  Medicinn,  Milano,  May,  1877;  Wientr  Med.  Woch,,  1875,  No.  48, 
quoted  finoni  Dr.  Dobeirs  report  on  Discaites  oj'tAt  €he»t^  vols.  ii.  and  iii. 
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without  qaestion  fractures.  The  first  case  reported  is  probably  one  by  Vircbow 
in  1S46  of  ftu  extra-c:ipsular  fra<!tiire  of  the  thi|^h  which  led  to  a  fatal  termina- 
tion by  a  pulmonary  emt>ollsm.^  Sixteen  years  later  (1862)  a  second  fact  of 
pulmonary  embolism  following  \x\y^m  a  fracture  wa^  communicated  to  tht' 
Institute  by  Velpeau.'  In  1864,  As^am^  read  two  memoire — the  tirst  befoi-e 
the  Frencii  Academy  of  Medieine,  tlie  second  hefm*e  the  Ckmgrcsd  of  Bordeaux 
^n  which  not  only  the  relation  of  fractures,  but  all  kinds  of  traumatii*ms,  to 
pulmonary  embolism  was  fully  considered.  In  these  two  articles  several  illu^^^ 
trative  cases  vvere  recorded  as  being  seen  by  (jo^selin,  Kichet,  and  Labat.  In 
the  following  years  several  articla**  of  value  appeared  on  the  Bulyect  of  emboli 
and  of  their  relations  with  contusions  and  frncton^.  Among  authors  we  should 
cite  the  names  of  Berlin  (1868)^  Durodi^  (ltS74),  and  Besson  (1878)  as  work- 
ers in  this  direction.  It  has  been  noted  not  only  that  the  fractures  amonp^t 
traumatisms  cause  a  large  propjrtiim  of  cases  of  pulmonar}^  embolism  (IH 
times  in  30  cases),  but  also  that  the  number  of  instances  of  fructure  of  the 
leg  largely  predominate  (11  cases).*  The  explamition  given  tf>  the  latter  cir- 
cumstance is  in  part  the  near  proximity  of  the  hones  with  large  veins  ( Ver- 
neuU),  and  second  the  dilatation  of  the  veins  themselves  (I^e  Dentu).  Occa- 
sionally the  embolism  of  the  pulmonary  artery  has  consisted  mainly  of  fat : 
m  one  instance  there  was  fracture  of  the  thigh  consequent  ypon  a  fall  f  in 
the  other  the  patient  wtts  suJiering  trora  a  gunshot  wound  of  the  lefl  knei.\* 
In  both  sf)ecimens  examined  after  death  under  the  microsco]>e  fatty  matter 
was  found  in  the  capillaries  and  pulmoniiry  arteries.  It  \k\\s  pnibable  that 
the  fat  had  Inn^n  transported  by  the  veins — in  part  from  the  lace  rated  mar- 
n>w,  in  [lart  from  the  suhcntaneous  adipose  tiii^ue. 

Ill-  The  puerperal  state  has  Ixien  considered  by  Behier,  Dubi-euilh,  ami 
others  with  some  degree  of  reason  as  one  closely  resembling  a  condition  of 
traumatism.  In  fact,  the  raw  surface  with  widclyopen  uterine  veins  ami 
sinuses  which  exists  so  soon  as  the  placenta  is  fairly  separated  is  analogous  to 
that  of  a  limb  which  ha^  just  been  ampiitated.  The  diderences  which  present 
themselves  are  those  which  arise  from  the  special  state  of  the  patient  herself 
During  gestation^  and  j»articnlarly  towarcf  its  terminal  period,  the  Relative 
quantity  of  tihrin  to  the  ma.Bs  of  the  blood  is  greatly  augmented.  According  to 
Andral  and  Gavarrct,  this  excesss  of  fibrin  may  become  so  great  as  to  reach  a 
third  more  than  the  normal  quantity.  After  deliverv  of  the  foetus  and  pla- 
centa involution  of  the  uterus  b^ins.  This  process  lasts  several  weeks,  and 
during  this  period  the  blood  is  filled  with  eiiete  material.  Besides  these  favor- 
ing causes  of  thrombosis  which  are  special  to  the  puerperal  state  and  mark  its 
blood -dyscra^ia,  we  have  the  fact  of  loss  of  blood,  both  during  and  after  ccm- 
tinement,  as  an  efficient  and  well-known  cause  of  this  accident.  According  to 
Leishman,"  who  cites  Merriam,  this  Ls  doubtless  the  reason  why  atler  placenta 
prsBvia  cases  of  phlegmiisia  alba  dolens  are  so  frequently  observed.  Not  only 
does  Richardson  consider  the  loss  of  blood  as  predisposing  toward  puhnonary 
thromlxMis,  but  also  syncope  or  exhaustion  in  other  depn-ssed  states  of  the 
system.  In  some  such  instances,  however,  we  must  not  ignore  possible  disease  of 
the  myocardium  or  compression  from  an  abscess  of  the  broiul  ligament  (Char* 
(Kit  and  Ball).     The  coagula  formed  in  the  femoral  or  saphena  veins  may 

'  Tiauh^tt   Bntrdgt  mir  exptrimeniaJen  Path,    und   /%ji.,  181R,   Heft   551,  quutotl  by 

*  Ompteit  rmd,  fte  ^AeofJimie  de$  SeL,  7  et  14  Avril,  18C2* 

*  Qax.  hib'L  dt  MM.  H  Chinirg,,  1864. 

*  LeTrat^  Iks  EmhoUej*  veitiewtes  (VOriifine  traamatiquey  p.  .54,  Parift,  1880. 

*  Heftch.  Amelffer  d.  K.  K.  OcxtlUchnft  der  Aer^e  in  Wwn,  J 876,  No.  3,  iiuot«d  in  DQhtW§ 
RmoriM,  vol  exi-,  1877. 

*  DorpiUer  Mediein.  ZeiUchrijt,  Bd.  vi,,  Heft  iii,  and  iv.,  1877^  pp.  326-338,  cited  bv 
Dobell 

'  StfMrm  of  OhHetrifA^  p.  710. 
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sometimes  extend  into  the  iliacs,  venae  cavse,  and  become  a  frequent  source  of 
pulmonary  embolism*  Owing  Ui  the  rapid  softening  of  clots  formed  in  the 
uterine  veins  during  septic  cndometritisj  we  have  a  special  civu^  of  pulmonary 
embolism  accompanied  by  toxic  phcnomeoa  ( Virchow).  Several  of  the  oper- 
ations neoeBsary  in  certain  complications  of  this  condition,  such  an  application 
of  the  forceps,  detachment  of  the  placenta,  etc,  have  been  followed  by  pul- 
monary embolijsm  (Massari).  It  is  not  remarkable  that  wnth  so  many  predis- 
posing causes  of  thrombosis  blood-clot  should  be  of  frequent  formation  in 
the  puerperal  state. 

Pmegmasia  and  pulmonary  cmboUsm  have  been  well  studied  on  account  of 
their  gravity ;  the  other  situations  of  fibrinous  deposit  are  very  imperfectly 
known.  Playfair^  believes  that  clots  may  form  in  the  right  hc*art  and  pul* 
monary  artery,  jutst  m  they  may  be  produced  in  other  portions  of  the  venous 
system  and  under  the  influence  of  the  same  causes*  This  conviction  is  opposed 
t^  that  of  Virchow  and  Berlin,'  wlio  liold  that  an  embolus  nmsi  be  the  start- 
ing-point of  a  blood-clot,  and  that  without  its  presence  it  cannot  form.  Vir- 
chow, indeed,  considers  stagnation  of  the  blood  as  the  most  essential  condition 
of  the  formation  of  a  coagulum.  It  would  seem,  however^  that  the  action  of 
the  heart  is  so  feeble  in  certain  debilitakxl  persons,  or  in  disease*  in  which 
there  is  strong  tendency  to  adynamia,  that  this  objection  is  at  least  partially 
met.  Certainly,  as  Humphrey '  biL<i  shown,  the  pulmonary  artery,  owing  to 
its  numerous  divisions  and  the  prominent  angles  it  offers,  is  favorable  to 
coagulation  by  its  anatomical  formation.  Moi*eover,  if  coagulation  may  form 
around  an  embolus^  why  cannot  similar  causes  which  bring  this  about  abo 
occasion  a  spontaneous  deposit  of  fibrin?  The  greater  number  of  cases  of 
pulmonary  erabolL^m  in  the  puerperal  state  occur  in  young  women  not  many 
days  after  confinement  (llennig,  Lu7.zalo).  Occasionally  a  ctise  is  seen  &»  late 
as  the  fifth  week.  Cases  also  occur,  though  exceptionally,  during  pregnancy. 
Playfair*  has  endeavored  to  show,  partly  by  poet-mortom  appearances,  partly 
by  the  date  of  the  accidents,  the  distinctions  to  be  drawn  belwc^^n  pulmonary 
embolism  and  pulmonar}'^  thrombosis.  Alter  the  nineteenth  day  irom  tlie 
date  of  delivery  the  accidents  are  usually  due  to  embolism,  before  this  date 
to  thrombosis.  This  would  appear  to  be  rationally  explained  when  we  con- 
sider that  the  degenerative  changes  which  alter  the  vt^^scuhir  clot  sufficiently 
to  permit  its  transport  from  the  place  of  it^  formation  to  a  dirstant  organ  take 
a  certain  time  to  liecome  ejected.  The  causes  of  tht  pulmonary  thrombosis 
are  those  which  prtiduce  coagulation  elsewhere  in  the  vascular  circuit  during 
the  puerj>eral  stale  Pulmonary  embolisms  are  more  frequent  with  women 
than  men  on  account  of  affections  of  the  uterus  and  the  puerperal  condition 
(80  to  66,  Luzzato).  In  children  pulmonary  i?mboli^ms  generally  come  from 
clots  first  formed  in  some  one  of  the  peripheral  veins  (renal,  unjbilical,  diploe, 
etc.).  Autochthonous  clots  in  the  jmlnmnary  artery  may  be  due  to  direct 
pressure  from  enlarged  ganglia  of  the  neck.  The  great  number  of  pulmo- 
nary embolisms  form  in  the  vessels  of  the  lower  extremities.  Thus  far,  tlirombi 
have  not  been  shown  in  the  larger  lymphatic  trunks  of  the  btKiy. 

Symptomatology. — The  symptoms  thus  fkr  observed  of  pulmonary  em- 
holism  are  imt  usually  very  full  or  accurate.  Many  of  the  cases  occur  so  sud- 
denly and  ^11  the  beholders  with  such  dismay  that  clinicjil  obser\*ationd  are 
imperfect,  Opposc<l  to  this  statement  we  note  the  fact  that  what  pertaina  to 
pathology  and  morbid  anatomy  of  pulmonary  embolism  is  particularly  com- 
plete,    rfevertheleas,  for  the  sake  of  clearness  and  in  view  oi  accidents  really 

»  "The  Puerperal  State/'  being  Part  V.  from  a  TrtatUe  on  Midwijeru,  p.  60,  Philada^ 
1S32. 

'  Dti  Emlioliei, 

'  On  thf<  ihagulaiian  of  Uu  Blood  in  the  Vetwut  $y$tem  du$%ng  Ltfe^  quuted  by  Playfair. 

*  Lnncft,  1867. 
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observed,  we  may  divide  the  cases  into — lat,  sudden,  fatal  form ;  2d,  grave 
form  ;  3d,  benign  form. 

let  Sudden,  Fatal  Form, — In  this  category  should  be  placed  those  in- 
stances in  which  the  main  trunk  or  both  primary  divisions  of  the  pulnmnnry 
artery  have  become  wholly  obstructed  in  a  suddi^n,  almot^t  instantaneous,  man- 
ner. Immediately  the  patient  is  a  prey  to  the  most  intcni^e  dyspnipa  and 
anxiety ;  the  cheat-walls  rise  and  fall  in  an  exaggerated  degree  and  with  great 
rapidity;  the  heart-pulsations  are  tumultuous  and  irregulaj-;  there  is  Intense 
pallor  of  the  face;  a  groan  or  cry  is  heard ;  there  is  a  vain  and  brief  struggle 
for  breath ;  and  death  may  occur  before  aid  can  be  offered,  with  symptoma 
resembling  those  of  asphyxia.  These  rapidly  fatal  accidents  are  alwaya 
deeply  impreasive,  but  never  so  appalling  aa  when  they  take  place  in  conva- 
licence,  w^hen  everything  appears  to  be  going  on  well  and  there  is  no  reason 
to  apprehend  such  an  occurrence  had  not  numerous  recorded  facts  affirmed 
their  verity.  Such  ca§es  have  been  observed*  particularly  after  fractures  of 
tbe  lower  extremities  and  during  recovery  after  continement."  The  accidents 
are  not  always  asphyxic  in  character,  even  though  they  be  equally  sudden 
and  destructive.  According  to  Trousseau,"  this  is  true  where  the  embolus  is 
arrested  in  the  right  ventricle  and  is  of  sufficient  size  to  cause  stoppage  of 
cardiac  contractions  and  an  attack  of  fatal  syncope.  In  instances  which  are 
nut  mortal  in  a  few  moments,  and  where  the  gasping  and  struggling  for  breath 
dintinue  during  half  an  hour,  an  hour,  or  more,  the  excessi^^e  pallor  gives 
way  to  a  deeply  cyanosed  tint  of  the  face.  When  the  face  assumes  a  livid 
purple  hue  it  has  been  considered  as  proof  of  a  condition  of  Bpontaueuus 
thrombosis  nither  than  embolism,* 

Although  the  heart-beats  are  vigorons  at  first,  they  soon  become  weak, 
intermittent,  aad  irregular.  Similar  characters  may  be  noted  in  the  pulse, 
which  is  very  soon  compressible,  thready,  and  at  times  almost  imperceptible. 
These  latter  conditions  of  the  cardiac  movements  may  exist  from  the  begin- 
ning of  the  accidents,  and  may  be  accompanied  by  coldness  of  the  extremities 
and  chilly  sensations  (Cohn).  Frequently  we  observe  convulsive  movements 
and  foam  at  the  mouth  just  before  death.  When  these  symptoms  have  been 
remarked,  the  question  has  been  raised  as  to  whether  the  patient  w^as  suffer- 
ing from  an  epileptic  seizure.*  The  first  impressive  efiecta  of  pulmonary 
embolism  undoubtedly  attach  themselves  to  the  respiration  and  circulation. 
The  nervoua  system  is  not  always  so  visibly  affected.  Frequently  the  patiente 
preserve  complete  mastery  of  their  intelligence  to  the  end,  and  cry  out  in  no 
doubtful  accents,  "I  am  stifling!  I  am  dying!  '*  Occiisionally  they  even  point 
with  their  fingers  to  the  exact  seat  of  the  sudden  obstruction  in  the  chest.  In 
a  case  of  Vidal'  the  peculiar  and  mmful  sensations  iridiciited  by  the  patient  in 
the  precise  location  of  the  embolus  had  considerable  diagnostic  importance. 
This  indication,  however,  is  not  always  valuabh\  and  may  be  misleading,  as 
in  the  c^iae  reported  by  Ormerod,  when  the  patient,  a  young  girl,  paraplegic, 
waa  attacked  suddenly  with  intense  feelings  of  suffocation  and  pointed  to  the 
throat  Bs  being  the  seat  of  the  obstruction.^  Frequently  these  suddenly  fatal 
cades  occur  in  the  course  of  an  acute  or  chronic  disorder,  and  usually  the 
terrible  phenomena  manifViSt  themselves  after  some  movement  or  effort,  as 
one  makea  in  sitting  up  in  bed  or  reaching  for  a  desired  object.  Under  these 
latter  circunjstances  sudtlen  i>ullor  may  overspread  the  features,  the  heart 

•  Aiam,  Ire  M^moire,  Gat,  h£bd,  dc  Mid.  ct  Chirurgitt  1804;  Obscrv.  II,,  reported  by 
Levimt. 

«  British  Medieat  Jownal,  March  27,  1869.  •  ainique  mAf.,  t  iii.  p.  715. 

'  Stich  a  caae  in  reported  by  Playfair  in  Part  V,  of  hk  TrratiH  on  Midm/erfff  and  is  also 
recorded  in  Obai,  Trans.^  vol/xii.  p.  194. 

•  Pi  cot,  Let  oranda  Procegmu  moj-bidex,  1876. 

•  Ball^  y>ej»  kmbolUw  ptUmimaireit,  Observ.  xxvii.,  Tli»5fie.  Paris,  1S62. 
^  Lojuion  J/W.  OauUe,  vol.  ix.  p,  7SS,  quoted  by  Haydeu,  p.  1029. 
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cease  to  beat,  and  the  patient  expire  in  a  true  syncopal  attack,  without  any 
of  the  aephyxic  appeanjtuM'  previously  referred  to.  Usually,  however,  the 
need  of  air  is  most  acuttly  felt,  the  iiuiseles  uf  the  neck  and  thorax  are  vio- 
lently contracted,  whilt^t  the  piitioiit  i^nileni  from  ijitens^e  anxiety  and  opprefi- 
sion.  Meanwhile,  air  enters  the  lung»  fret'ly  with  each  successive  inspiration. 
Perruj^-iioii  and  auscultation  of  the  chest  do  not  reveal  any  notable  chau^^e  in 
the  pyhiionary  structure,  and  the  j>ecuhar  asphyxia  which  is  present  result* 
rather  from  the  want  of  bWd  to  be  oxygenated  tlnin  from  the  lack  of  air  or 
sanguineous  stagnation.  Indeed,  Lancereaux  athrms  that  death  in  all  cases 
of  fatal  pulmonary  embolism  follows  upon  these  pro^esaive  asphyxic  fea- 
tures. Never,  according  to  him,  doea  it  occur  from  a  real  attack  of  syncope.* 
The  immediate  cause  of  death  in  these  cases  is  difterently  repardwl  by  emi- 
nent authorities.  Virchow^  holds  that  the  heartbeats  suddenly  stop  and 
death  is  caused  by  syncof>e.  Picot  and  Panum  claim  that  inasmuch  a8  the 
left  heart  does  not  receive  any  blood  from  tiie  lungs,  tlie  brain  cannot  be  sup- 
plied, and  thus  anaemia  of  tlie  brain  liecomes  the  immediate  source  of  a  fatal 
termination.  True  it  is  that  owing  to  the  complete  obstruction  of  the  pul- 
monary trunk  or  its  bifurcation  oo  blood  can  reach  the  brain,  but  ftir  a  siaii- 
lar  reason  the  coronary  arteries  cannot  be  supplied,  and  indeed  the  whole 
arterial  system  remains  empty,  whilst  the  surface  of  the  body  becomes  livid, 
owing  to  marked  venous  distension.  Paget  holds  to  a  conservative  view, 
believing  that  death  results  at  times  from  ana?mia  and  on  other  occasions' 
from  syncope.  It  is  the  belief  of  the  writer  that  most  of  the  phenomena 
preceding  de^ith  are  in  the  majority  of  cases  those  of  aisphyxia,  and  he  reo^ 

Xizes  with  Bert  in'  and  Lancereaux  that  deficient  oxygenatiun  of  blood  is^ 
r  all,  the  essential  cause  of  death.  In  all  cases  of  very  rapid  death,  Lan- 
cereaux believes  that  the  embolic  clot  must  have  originated  in,  and  been 
transported  from,  one  of  the  large  veins  of  the  lower  extremities  or  the  pelvis^ 
and  that  the  prolongation  of  clots  formed  elsewhere  in  the  venous  system, 
when  broken  olf  and  ciirried  in  the  blood^cnrreut,  are  insufficient  by  reason 
of  their  spiall  size  to  block  up  completely  the  pulmonary  artery.* 

2d.  Grave  Form.^ — In  this  torm  neither  the  pulmonarv  trunk  nor  one  or 
both  of  its  primary  divisions  had  become  obstructed.  Ihe  embolic  clut  or 
clots  have  been  carried  further  into  the  pulmonarv  ^'t^uctu^e  and  filled  up 
one  or  more  of  the  secondnry  bronchial  divisions.  Is  evert  he  less,  the  accidents 
declare  themselves  with  the  same  remarkable  suddenness,  and  are  accompa- 
nied by  chilly  feelings  and  pallor  of  the  face,  just  as  we  have  for  a  brief 
period  after  all  great  shocks  to  the  sysU-m  (I^vrat).  In  spite  of  the  rapid 
occurrence  of  the  accidents,  they  last  a  considerable  time,  and  hejice  we  are 
able  to  study  more  carefully  the  respiratory  and  circulatory  symptoms  pro- 
ceeding from  the  pulmonary  obstruction.  TJie  pallor  of  the  face  soon  (tasse^ 
away,  and  we  have  in  it*  placp  cyanosis  of  the  features  and  a  livid  hue  of  the 
extremities,  and  in  fact  of  the  entire  surface.  Stmietimes,  owing  to  tricuspid 
regurgitation,  we  have  a  venous  pulse  rapidly  produced  in  the  veins  of  the 
neck.  The  patient  con^tMntly  suffers  ft-om  oppression  and  anxiety,  and  sighs 
and  utters  complaints,  whilst  he  makes  powerful  and  ineffectual  etJbrta  to 
diminish  his  uneasy  sensations  by  deep  and  rapid  inspirations.  Ucaii?ionally 
partial  convulsions  are  noted.  At  times,  also,  the  patient  c<implain8  of  ceph- 
alalgia and  veitit'o,  but  nirely  shows  signs  of  delirium.  After  a  time  the 
accidents  narrated  become  less,  and  there  is  relative  ease.  &x)n,  however, 
there  is  a  recrudescence  of  the  attack,  and  the  anxiety  aud  oppression  are  eveo 

^  "Comptes  rendufl  de  la  Soct^td  de  Biologies"  1861,  Did.  dt  Mid,  ei  de  Chit'urgi^  roi, 
rxix.  p.  365. 
^  Gmnmn  ,  Abharjdl.,  1S62,  p,  Wk  fjiimed  by  PlHyfair, 
>  ^lude  rrhimie  de  P EmhotU,  Part*-,  imiK 
*  Bucquoy,  be^  Qmcriiiona  Banguincs,  Paris,  186S,  p.  147, 
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greater  than  before.  A  succession  of  such  occurrences  may  take  place,  and 
are  attributable  to  a  change  of  location  of  the  clots.  If  we  examine  the 
chest  bj  our  physical  meiins  of  exploration,  the  result  is  little  better  than 
negative.  Percussion  shows  no  abnorni«l  dulness.  There  are  no  abnormal 
rales,  and  at  most  there  is  only  a  certain  rough  timbre  of  the  respiratory 
murmur.  Ajfter  a  short  time  the  heart-beats  become  irregultir  and  feeble,  the 
temperature  falls  one  or  two  degrees  (CV>hn),  the  body  is  eoven^d  with  abun- 
dant clammy  perspiration,  and  the  patient  succumbs.  Sometimes  tlejith  i^ 
due,  where  the  accidents  are  prolon;ied,  as  much  to  the  secondary  eHcets  in 
the  lungs  of  the  embolus  as  to  the  embolic  plug  itself  The  accidents  com- 
mence, indeed,  by  intense  dyspncea  and  oppression,  but  are  soon  followed  l>y 
aaoguinolent  sputa.  Luzzato  has  mcntioued  one  case  where  the  hrcraoptysis 
was  an  initial  symptom  of  pulmonary  embolism,  but  it  is  very  jirobably 
explamed  by  concomitant  chronic  cardiac  disorder.  Whenever  we  lind  the 
local  signs  of  an  infarctus,  the  general  cotulition  is  apt  to  become  raore  and 
more  serious,  new  clots  reach  the  lungs,  and  death  occurs  in  a  few  days  from 
Asphyxia.  Frequently  albuminuria  and  oedema  of  the  extremities  are  ob- 
served^ In  those  instances  where  the  patient  recovers  the  raucous  r41es  and 
h>calized  duleess  caused  by  the  infarct  us  remain  for  a  while,  but  the  sanguin- 
olent  sputa  diminish,  and  little  by  little  respiration  becomes  more  vesicular. 
The  patient  is  now  only  exposed  to  dangers  due  to  ulterior  transformations  of 
the  infarctus.  Occasionally  new  infarctions  may  form  several  time^^  and  pro- 
duce  accidents  similar  to  those  referred  to.  Jf  there  is  no  hiemoptysis,  an 
infarctus  can  only  be  suspected,  and  often  utler  death  this  condition  is  discov- 
ered when  during  lite  it  wns  wholly  tJverlookecL  Sometimes  the  pulmonary 
embolisms,  although  cjuite  numerous,  a  fleet  vessels  of  very  e  in  all  calibre,  tind 
remain  latent  during  life  or  occasion  no  characteristic  symptoms.  In  those 
examples  in  which  some  of  the  secondary  divisions  of  the  pulmonary  artery 
are  filled  with  embolic  plugs  there  is  of  course  a  diminished  supply  of  oxygen- 
ated blood  sent  by  the  lefl  heart  to  the  brain,  and  there  is  likwise  an  accumu- 
lation of  carbonic  acid  in  the  nerve*centres.  The  lack  of  oxygen  is  not 
enough  to  cause  rapid  de^th,  and  the  accumulation  of  carbonic  acid  produces, 
no  doubt,  the  symptoms  of  temporary  excitability  and  the  local  convulsions 
which  are  so  often  present  under  thc^e  and  atudogous  conditions.  Wiene%^er 
after  this  period  of  excitement  symptoms  nf  Ao\x  asphyxia  become  apparent, 
they  are  due  either  to  an  excessive  affJux  of  blood  into  the  free  arteries  of 
the  lung  and  the  passage  of  the  plasma  through  their  walls  into  the  pulmonary 
vesicles,  or  they  are  caused  by  a  sncce^sion  of  emboli  blocking  up  the  remain* 
ing  vascular  twigs.  Upon  the  mechanism  of  death  resulting  from  pulmonary 
embolism  Jacquemet*  has  made  a  careful  study,  showing  the  cuses  of  death 
attributable  to  syncope  and  those  solely  explained  by  asphyxia.  The  only 
physicml  sign  obsen'ed  in  the  region  of  the  chest  in  fatal  cases  which  would 
appear  without  question  to  be  caused  by  a  pulmonary  clot  i.s  a  prolonged 
hiu<ic  murmur  extending  itself  to  the  right  and  let!  of  the  sternum  in  the 
direction  of  the  primary  divisions  of  tlie  pulmonary  artery.  "  This  sign," 
says  Walshe,*  **  I  most  certainly  heard  in  an  old  gentleman  whos<.*  life  was 
brought  to  a  sudden  close  in  the  course  of  an  acute  affection  by  coagulation 
in  the  pulmonary  artery." 

Whilst  authors  have  usually  insisted  witli  much  empluisis  upon  the  habitual 
fatal  termination  of  pulmonary  embolism,  especially  where  the  plug  tills  one 
or  both  of  the  large  divisions  of  the  pulmonary  artery,  tjey  have  not  referred 
OS  a  rule  to  the  possibility  of  the  patient's  recovery.  Now,  if  the  arteries  be 
only  partially  filled  by  the  plugs,  and  a  current  of  blood  can  pass  around 
them,  the  lungs  may  be  sufficiently  syp[>licd  with  oxygenated  blood  to  sustain 

'  Obnffrh  miiiicfile  df  France,  2dme  session,  Lyon,  1864,  quoted  by  Levrat. 
»  DtMfue»  of  the  Heart,  4th  ed.,  1873. 
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life  for  a  while  and  until  the  clot  can  be  reabsorbed.  That  this  clot  can  be 
reabsorbed  in  the  piilmonarv"  artery  k  shown  by  what  has  been  frequently 
observed  in  regard  to  elate  which  have  been  contained  in  other  vessels  of  the 
body.*  Not  infrequently,  eimultaneous  with  or  following  upon*  obstructed 
i>uliiionaiy  circulation,  the  phenomena  due  to  peripheral  thronibosifi  have 
Wn  obser\^ed  (phle^nios^ia  dolen^).  In  a  somewhat  analogous  manner,  aiter 
anxioas  respiration  had  occurred,  obviously  due  to  jmlmonary  einbolisra,  a 
pcriplieral  tnrombi^  previoLLslv  pre'^ent  has?  l>eeTi  known  to  have  dusapix^ared. 

3d.  Benign  Form, — This  form  occurs  frequently  niter  tlie  traumatisms  as 
described  by  Bcj^son."  Habitually  we  have  tew  or  no  symptoms  which  ai'e  at 
all  characteristic.  The  emboli*«nis  arc  capilhiry  and  remain  latent.  Now  and 
then  there  may  be  a  sudden  attack  of  difficulty  of  breathing,  nceompamed 
by  constriction  of  the  thorax  which  shall  probably  be  explained  in  this  man- 
ner, Sometimas  the  sputa  are  slightly  covered  with  blood,  and  this  fact  lends 
additional  authority  to  the  diagnosis.  According  to  Ball,  the  phygtcal  evi- 
denceti  of  the  embolisms  in  the  chest  are  wholly  disappointing,  Beseon,  how- 
ever, finds  distinct  evidences  of  their  presence  in  crejiitaiit  and  subcrepitant 
rdles  and  dubiess  on  percussion.  Levrat*  believes  we  may  have  probable 
signs  of  the  existence  of  capillary  enaboli,  and  cites  as  an  example  a  case  of 
traumatism  in  which  there  might  be  present  a  thrombus,  and  where  tb^re 
would  be  sudden  haemoptysis  followed  by  sanguinolent  sputa,  and  yet  the 
examination  of  the  chest  remained  negative,  Thei-e  are  cases  reported  by 
Paget,  Cohn,  and  Feltx  in  which  fatal  terminations,  caused  by  a  succeiSgioQ 
of  asphyxic  mroxysms,  took  place  just  as  they  do  after  Budden  plugging  of 
the  large  pulmonary  divisions.  This  is  true  only  when  the  capillary  embo- 
lisms are  very  numerous. 

It  has  been  noted  that  secondary  changes  of  capillary  embolisms  are  not 
apt  to  occur  in  the  anieniic  and  cachectic ;  in  the  plethoric  and  those  affected 
with  chronic  cardiac  disorders  the  contniry  is  true.  According  to  the  condi- 
tion  of  the  nervous  system,  ttJ  its  greater  or  less  tendency  to  react,  there  will 
be  more  or  fewer  chances  of  the  capillary  embolisms  making  their  existence 
known  by  an  attack  of  suffocation  (Luzzato). 

Pathology  and  JIcjRBId  Anatomy. — Pulmonary  embolism  gives  riae  to 
difierent  morbid  lesions.  The  nature  of  these  and  their  extent  defiend  in 
great  measure  upon  the  size,  situation,  and  character  of  the  plug  whicli  fills 
the  main  trunk  of  the  pulmonary  artery  or  one  or  more  of  its  divisions.  The 
chances  of  tissue  which  take  place  are  of  course  in  close  relationship  with  the 
lengtli  of  time  which  has  elapsed  since  the  embolus  first  migrated.  They  are 
also  influenced  greatly  by  accidents  or  eomplicatioths  which  have  arisen.  It 
shall  be  our  effort  first  to  narrate  the  impoitant  cousideratious  which  pert-ain 
to  simple  embolus,  and  wliether  it  ailect  a  large  artery  or  only  a  small  vesseJ. 
After  s]x^akinof  of  the  simple  variety  we  will  refer  briefly  to  septic  and  fatty 
emboli  and  also  to  those  of  other  nature. 

The  pulmonary  artery  may  be  blocked  up  by  a  clot  formed  in  situ.  This 
fact  has  Ikm^u  shown  to  be  true  by  majiy  writers — i.e.  Lancereaux,  Duguet^ 
etc.  When  a  thrombus  is  present  it  may  he  occasioned  by  an  inflammatory 
condition  of  the  artery  (rare),  or  by  a  dyscnigic  blood-condition,  or  again  bv 
localized  compression  in  the  vicinity  of  the  eoagulum,  as  from  a  tumor.  We 
may  find  arterial  thrombosis  during  pulmonary  phthisis,  in  pneumonia,  in 
pleurisy,  and  in  cases  of  cardiac  dilatation  or  degeneration.*  Endocarditis 
of  the  j>ulmonary  valve  and  comrirct?sioo  of  the  neck  by  enlarged  ganglia 
have  been  mentioned  as  causes  ot  thcs^?  thrombi. 


*  Hiimphrevj  Mfd.-Chir.  Tntm.^  vol.  hkyw 
'  Case  reported  by  Play  fair  in  Treat  ke  on 

of  reroverv  after  symptoms  of  pulmonary  obsiniction.  '  Purifl,  1878. 

*  Thht,  Wris,  1880.  '*  Here  it  is  due  to  relative  stasia  of  the  blood. 


I.  p.  14. 

Aiftdwi/eryf  Fart  V.,  amongst  thoee  illustrativ^e 
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Ordinarily,  a  pulinonary  embolus  is  fixed  at  the  point  of  division  of  the 
main  vadcular  trunk.  It  more  or  less  €0inf>!etely  blocks  up  the  cRlibre  of 
the  artery,  and  b  usually  situated  in  the  midst  of  a  soft  new  clot,  which  also 
covers  it  in  front  and  behind.  The  embolus  often  maniioiits  its  origin  from  a 
clot  contained  in  one  of  the  large  veins  of  the  lower  extremities.  One  eu<l 
is  rough  and  excavated,  aud  fits  into  the  coagulum  we  find  lodged  there.  It 
is  often  twi.sted  like  a  corkjserew,  or  has  on  its  surface  the  mark  of  the  valves 
of  the  vein  from  which  it  has  migrated.  It  is  white  or  yellow  in  color.  If 
we  examine  the  intxjrior  of  an  ordinary  autochthonous  clot,  we  find  it  softer 
relatively  than  the  clot  of  an  embolus,  and,  moreover,  no  prolongations  pro- 
ceed from  it  which  fail  to  correspond  wnth  any  vascular  division.  The  sud- 
denness of  the  accidents  and  the  disappeanince  of  a  previous  peripheric  clot 
are  strong  reasons  in  favor  of  the  existence  of  the  embolus, 

More  emboli  are  carried  into  the  right  lung  than  into  the  left,  on  account 
of  the  larger  size  of  the  artery.  The  median  and  lower  h>bes  are  also  tlie 
ones  most  usually  affected.  When  the  right  lung  is  diseased  the  emboli  are 
then  more  frequently  transported  on  the  left  side.  Atler  a  time  an  embolus 
goes  through  certain  transformations.  It  softens  at  it^  centre^  owing  to  degen- 
eration of  the  white  blood-cx)rpuseles.  The  hematies  disappear  soon,  and  the 
fibrin  also  changes  in  structure,  becoming  safl  and  granular.  This  softening 
at  the  centre  of  the  embolus  must  not  be  conibunded  with  a  purulent  cluinge 
which  affects  certain  thrombi  which  come  from  or  are  carried  to  a  focus  of 
suppuration.  Whenever  an  embolus  ha^  been  a  long  while  in  the  artery ^  a 
neo-membrane  forms  between  it  and  the  arterial  wall.  This  neo-membrane  is 
mainly  constituted  by  fibrillous  tissue  and  here  and  there  some  develo})ed 
vascular  twigs.  As  a  whole,  it  forms  a  sort  of  cap  or  covering  for  the  em- 
bolus, and  finally  it  takes  up  bv  absorption  the  granular  detritus  which  forms 
in  the  interior  of  the  clot.  AVe  perceive  from  the  foregoing  statement  that 
a  pulmonary  embolism  may  heal,  and  that  the  process  of  its  cure  differs  in 
no  respect  froni  what  occurs  in  the  ca^^e  of  a  coagulum  which  disappears  by 
absorption  from  some  other  portion  of  the  vascular  system,  or  indeed  from 
the  surface  of  the  serous  membrane.  When  the  embolic  plug  comes  from  a 
focus  of  suppuration  or  gangrene  the  vascular  walls  will  probably  be  affected 
with  similar  alterations. 

In  consequence  of  the  obstruction  of  the  main  trunk,  or  of  the  important 
branches  of  the  pulmonary  artery  by  embolic  plugs,  certain  effects  are  directly 
produced.     These  are — 1st,  mechanical ;  2d,  nutritive  j  8d.  irritative. 

Perhaps,  however,  before  describing  these  effects  in  detail  it  would  be  well 
to  mention  certain  anatomical  facts  with  resf»ect  of  the  circulation  of  the 
lung  which  have  considerable  importance  in  view  of  certain  morbid  lemons 
to  which  we  shall  refer  presently.  It  has  now  been  proven  experimentally,  hy 
the  researches  of  Cr>hnneim,  Litten,  and  Kiittner,  that  there  are  no  vascular 
communications  between  the  pulmonary  and  bronchial  arteries^  and,  further, 
that  tliere  are  no  branches  coming  off  trom  the  small  divisions  of  the  pulmo- 
nary artery  by  which  a  collateral  circulation  can  be  carried  on  when  the  art©* 
ries  of  the  third  order  are  obstructed  by  embolic  plugs.  It  is  also  further  oor- 
roborated  by  the  investigations  of  the  authors  named  that  the  pulmonary 
artery  ii»  mainly  instrumental  in  kec|Hng  up  the  function  of  the  lungi?,  whilst 
the  bronchial  artery  is  the  artery  of  nutrition.  If  the  latter  were  obstructe^l 
in  any  manner,  gangrene  of  the  pulmonary  structure  must  surely  follow;  if 
the  latter  be  ever  so  thoroughly  closed*  no  death  of  tissue  will  ever  rej*ult. 

The  mechanical  effects  caused  by  the  obstruction  of  the  main  artery  or  of 
a  primary  division  of  it  are  much  less  considerable  than  when  a  smaller 
artery  is  plugged.  In  the  first  case  the  only  observable  condition  is  that  of 
aiuemia  of  puhnonary  tissue.  Occasionally  Lauccreaux  has  noticed  atelec- 
of  certain  lobules.     The  pathogeny  of  this  condition  is  dilHcult  to  ex- 
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plain,  us  air  entere  the  hronehi  freely,  and  it  ehould  not  be  produced  without 
tfiusion  taking  place.  If  life  kets  a  fe^v  honrs  hypem^mia  ttnd  cedenia  of 
lung-tissue  may  be  caused.  The  latter  conditions  are  aided  if  there  he  exist- 
ing organic  disease  of  the  heart.  If^  now,  the  smaller  arteries  be  obgtrucled 
|jy  emnolic  plugs,  there  is  a  strong  tendency  to  the  formation  of  heuKirrhagic 
eMisions^,  to  which  the  name  iofarctus  has  been  very  properly  given  by  A  ir- 
chow.  These  inferctions  vjiry  in  size  from  that  of  a  small  nut  to  that  of  a 
pullet's  eggt  just  as  they  implicate  one  or  more  pulmonary  lobules.  They 
are  situated  at  the  ]K^riphery  of  the  lung  uiiderneiith  the  pleura.  They  are 
conoid  in  shape,  with  the  apex  turned  toward  the  root  of  the  lung.  ^Ihey 
seem  like  hard  nuts  tioder  the  surface  of  the  lung  when  felt  with  the  fingers. 
Their  color  is  dark-ljrown  or  black  ;  their  cut  surface  is  granular,  even  more 
so  than  the  surface  of  a  lobule  solidified  by  broncho-pneumonia.  The  eiipil- 
laries  in  and  around  these  masses  are  filled  with  red  blood-corpuscles.  The 
game  is  true  also  of  the  alveoli,  in  which  we  find  degenerated  epithelial  cell* 
in  large  numbers  containing  granules  of  pigment.  The  connective  tissue 
about  the  alveoli  becomes  thickened,  the  alveolar  cavities  contract,  and  finally 
the  infarctions  are  changed  into  a  real  fibrous  cicatrix,  in  the  same  way  aa 
they  are  transformed  in  other  viscera  of  the  body.  Prior  to  this  stage,  liow- 
ever,  we  notice  that  the  color  of  the  infarction  has  gradually  changed,  and 
that  it  has  become  pale  and  yellow.  Tiiis  is  due  to  the  fatty  degeneration  of 
the  fibrin  contained  in  the  alveoli,  and  the  same  afiection  of  the  enclosed  cells. 
May  any  infarctions  be  restored  to  a  condition  of  perfect  integrity?  It  is 
more  tlian  doubtful,  even  if  the  obstructing  plug  of  the  pulmonary  artery 
disappeared  very  soon,  because  the  pulmonar>^  parenchyma  beyond  the  clot 
has  suffered  so  much  from  fatty  changes  and  fcemorrbage  that  the  vessels  are 
unequal  to  their  function.  At  times,  owing  to  the  stoppage  of  the  nutritive 
action  of  the  bronchial  artery,  the  infarction  may  become  a  cheeky  ma^s, 
which  goon  softens  and  is  eamectorated.  This  le^aves  a  cavernous  opc'uing  in 
the  lungs.  Sometimes  the  infarction  becomes  infiltrated  with  calcareous  i^alts. 
It  ciinnot  be  confounded  readily  with  other  lesions,  esjM?cially  pulmonary' 
apoplexy,  on  account  of  its  distinct  limitalions.  8(>metinie5  a  lobule  afiected 
with  broncho^pncumonia  and  hemorrhage  may  simulate  it  closely.  The  path- 
ogeny or  mode  of  production  of  the  hemorrhage  in  a  more  or  le^s  limited  area 
of  Ihc  lung  which  is  concomitant  with  an  embolic  plug  in  one  of  the  branches 
of  the  pulmonary  artery  is  difficult  to  present.  This  fact  may  be  explained 
by  the  different  st>lutiuns  afforded  by  various  authors  as  to  the  manner  in 
which  the  ajHiplectic  condition  and  the  emliolus  are  correlated.  Certain  writers 
have  affirmed  that  tlir  emliolus  iti^elf  is  but  a  8ec(>ndary  phenomenon,  and 
the  surrounding  hyiH?iiemic  state  is  the  real  cause  of  its  production  (Laen- 
nec).  Later  authorities  have  established  that  this  statement  is  rarely  true, 
and  that  the  emliolus  always  occurs  first  and  the  localized  congestion  follows 
closely  afterward. 

Precisely  the  way  in  which  the  congestion  or  hemorrhage  was  occasioned 
h  as  not  been  el  u  c  i  dated  in  a  sini  il  ar  m  an  ncr  by  all.  \l  rchow  years  a  go  ( 1 85(5 ) 
recognized  that  one  or  other  was  due  to  vascular  stasL*  and  reflux  of  ven- 
ous blood  from  neighboring  vessels;  in  other  word?;,  the  explanation  here 
given  was  the  same  m  for  infarctus  of  the  kidney  or  spleen.  Jurgenseu 
regards  infarctus^  as  being  ainiilar  in  structure  to  lobular  ])neumonia.  It  haw 
been  also  affirmed  that  owing  to  incomplete  obs^truction  tissue  supplied  by  the 
artery  was  at  first  ana^miated,  and  later,  by  reason  of  excess  of  backward 
pressure  from  venous  tninks,  it  became  congested  or  hemorrhage  was  efiectcd* 
Duguet  states  that  the  arterial  walls  beyond  the  embolic  plug  l>ecome  inflamed^ 
and  thus  act  as  a  cause  of  henwrrhage.  The  first  effect,  then,  of  an  embolic 
clot  being  arrested  in  the  lung  is  that  of  anaemia.  Soon  this  state  is  followed 
by  hcniorrhage  ucca^ioned  in  the  way  I  have  mentioned.     In  the  lung  the 
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hemorrliage  means  of  Decesij?itv  rupture  of  a  vessel;  in  tlie  spleen  and  brain 
this  is  not  m  invariable.  WhiL?t  trie  smaller  bronchi  are  sometimes  congested, 
they  are  rarely  infiltrated  with  lilood.  For  tld*  ^efl^on  gangrene  is  not  a  fre- 
quent setiuela  of  pulmonary  infun^tus.  It  is  not  admissible  that  hemorrhage 
should  occur  without  rupture  of  the  vessel  in  many  instances,  for  the  reiison 
that  the  sanguineous  elluaion  is  not  always  limited  to  the  urea  supplied  by  a 
g-iven  vascular  division  obstructed,  nor  is  it  in  the  centre  of  the  lung  conoid 
111  ?hape.  The  catarrhal  changes  in  the  lungs  are  very  constant,  nlthough 
usually  superficial  in  character  and  only  artectijig  the  epithelium.  As  0>hn* 
heim  ^  has  pointed  out,  there  is  a  proneuess  to  degeneration  rather  tiian  to 
inflammatory  action. 

Due  consideration  being  given  to  the  changes  of  tissue  effected  by  an 
arrested  embolus,  we  can  more  fully  understand  the  clinical  jihenomcna  con- 
nected with  them.  True  it  is*,  huwever,  that  the  ti*oubles  of  innervation  and 
respiration  thus  brought  on  nniy  pixss  uiiperceived,  and  for  the  simple  reason 
that  the  pathological  lesion  follows,  as  a  rule,  only  the  transport  of  nii  embo- 
lus into  a  small  arterial  division.  In  a  similar  ^vay  the  intensity  of  the  venous 
reflux  is  in  direct  relationship  witli  the  functions  of  the  heart  and  lungs,  and 
if  either  the  disea^^d  hemorrhagic  effusion  is  rendered  more  certain. 

It  is  probable  that  a  simple  embolus  cann«tt  l)e  followed  by  a  gangrenous 
focus  in  the  lung.  This  result  is  recognized  frequently  when  the  embolus 
originates  in  a  purulent  deposit,  whether  it  be  the  consequence  of  an  abscess, 
uf  puerperal  fever,*  of  a  compound  fracture,  etc.  The  gangrenous  cavity 
finally  softens,  its  contents  are  expectorated,  and  the  pulmonary  tissue  becomes 
indurated  and  cicatrizes  around  the  excavation. 

Pulmonary  embolism  may  at  times  be  the  occ^ision  of  a  pneumonic  consoli- 
dation limited  to  the  area  of  distribution  of  an  obstructed  pulmonary  divit*ion. 
Sometimes  tlie  consolidation  exten<ls  bc^yond  this  limit,  and  is  seemingly  the 
immediate  effect  tjf  nGighl>oring  irritation.  When  the  consolidation  exists 
ncnr  the  (surface  of  the  lung,  it  may  extend  to  the  pleura,  producing  consider- 
able etihsiiin  and  pseudo-membranous  deposit  upon  the  visceral  layer.  Both 
sides  of  the  chest  may  occasionally  be  thus  affected. 

('rtpillary  emlwli  of  simple  nature  have  long  been  described.  Unless  they 
obstruct  a  great  many  vessels  simultaneously,  they  rarely  cause  death  (Fcltz). 
They  do  not,  moreover,  produce  hemorrhages  or  in  fa  ret  us,  inasmuch  as  a  * 
collateral  circulation  is  so  easily  established.  The  principal  sources  of  these 
eml»oU  exist  outside  of  the  vascular  system,  and  in  this  variety  we  find  emboli 
of  air,  fat,  of  the  di^bris  of  new  growths,  etc, 

BincHJ  1666,  the  period  at  which  Zenker  first  directed  attention  to  fatty 
enalKjIi  in  the  pulmonary  capillaries  as  a  complication  of  an  accident  in  which 
E  patient  was  crushed  between  two  wagons,  many  observers  have  noted  acci- 
dents due  to  these  ohstnicting  boilies.  Fatty  emboli  may  follow  numerous 
caust^  (contusions,  suppurations,  osteomyelitis,  cte.\  but  are  more  frcfjuent 
and  fatiil  after  comminuted  fractures  of  the  limbs  than  from  any  other  single 
cau«o  (Flournoy). 

Uwiwionally  the  patient  will  have  recovered  from  the  shock  following  the 
fracture,  when  he  is  suddenly  attacked  with  intense  dyspnani  and  expires 
within  a  few  hours.  The  only  etrertual  remedy  would  seem  to  be  iuunediate 
amputation  of  the  limb  above  the  seat  i»f  the  fracture.  When  the  vessels  of 
the  lungs  have  been  examined  in  these  instances,  they  have  been  found  to 
contain  elongated  masses,  several  millimeters  in  length,  possessing  a  particu- 
lar brilliancy,  "disappearing  under  the  aclion  of  ether,  and  becoming  a  deep, 
black  color  with  osmic  acid."* 

'  Untemvchun^fn  uhfr  die  EmholMtrn  Pro^fsse,  Berliti,  1872, 

*  Ihihiin  JifUfH.  of  Med.  Sfienr.f^  May,  iSTo. 

*  D^jeriiie,  I^  Pro'jvU  inidiml ;  Med.  Jlccord^  Jan,  15,  1879. 
Vol.  TTI.— 25 
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Specific  emboli  may  be  followed  l>v  the  mechanical  eflects  of  simple  emboli, 
hut  thej  are  iibo  accompanie4  bv  spt'cific  plienomeoa  which  are  in  relation 
with  the  porticnilar  focuH  m  which  they  took  origin — t,  e,  purulent  or  ecptiaJ 
focus,  gangrenous  cavity,  cancerous  tumor,  etc. 

In  the  region  where  the  em  Wins  is  arrested,  local  alterations  of  tij^ue  be- 
come developed  which  correspond  with  the  nature  of  the  changes  which 
exiHt  in  the  spot  from  which  the  embolus  was  derived.     Very  often  the:sol 
morbid  effects  are  produced  without  any  mechanical  regults  of  emboli  being 
uceaeioned. 

Septic  emboli  are  observed  in  infectious  diseases,  such  ns  pyaemia  and  pner-J 
peral  fever,  and  are  prone  to  occasion  not  merely  mechanical  effects,  but! 
equally  the  suppuration,  liquefaction,  and  finally  the  ahgolute  destruction  of  f 
tissue.      Cruveilhier  has  seen  pulmonary  embolism  followed  by  metastatio 
abscesses.      The  formation  of  these  was  attributed  by  him  to  suppurative 
phlebitis  affecting  the  capillaries.' 

It  is  admitted  to-day  that  infectious  germB  causing  metastatic  abscesses  niav 
be  transported  in  the  pulmonary  vessels  without  being  accompanied  by  pub 
moiuiry  emboli.  It  is  equally  true,  liowever,  that  the  usoal  means  of  tnins- 
port  for  these  infectious  bacteria  or  micrococci  is  an  embolic  plug  (Jeannel). 

The  eflect^  produced  by  the  septic  emboli  are  pueumonic  consolidations 
involving  the  lobules  and  going  on  rapidly  to  suppuration,  and  sometimes  to  - 
gangrene.  Tlie  coloration  of  the  lobules  is  red,  gray,  tending  toward  yellow  j 
as  the  tissue  shows  signs  of  softening.  The  etmtents  of  the  abscesss  are  yellow  I 
or  brown  and  contain  particles  of  the  pulmonary  structure.  The  tissue  in  therf 
vicinity  is  gray  and  infiltrated  with  pus. 

The  number  of  metastatic  abscesses  is  oflen  very  considerable.     Their  size 
is  usually  smnller  than  the  infnrctus  due  to  simple  emboli.      The  smaller ■ 
abscesses  are  fouqd  usually  near  the  surface  of  the  lung.      When  several i 
abscesses  unite  into  one  they  may  attain  the  size  of  the  fist. 

Whenever  there  exists  a  gangrenous  h^sion  in  some  portion  of  the  body, 
sphacehit*:*d  dcl>ris  may  be  carried  from  this  foeus  into  the  venous  system, 
and  final Iv  into  tlie  lungs.     Arretted  in  gonio  spot  of  the  [mlujonary  tissue, 
the  embolus  will   give  rise  to  gangrenous  changes  similar  to  tliose  of  the 
region  from  which  it  started.*     The  infarctus  thus  produced  will  assume  a 
'  dark  color,  then  become  gray  toward  the  centre,  where  it  shows  signs  of  soft- J 
ening.     Later,  under  the  form  of  a  thick  senVi-Hnid  mixture  of  extreme  fetldl 
odor  and  dark-hrownish  color,  it  is  expectorated  by  degrees,  and  leaves  behind} 
a  gangrenous  c^ivity.     The  process  of  change  in  this  case  is  due  to  the  pro- 
liferation of  infections  germs.     It  may  be,  however,  that  the  gangrenous  par- 
ticles transported  into  the  lungs  Imve  the  power  m  tlienii^elves  to  decompog^j 
the  tissues  by  chemical  action  into  more  simple  elements.'     According  to  tlm 
later  researches  of  DolerLs,  septic  bacteria  have  been  found  by  him  in  these 
py  t r id  i  n  fa rcti ons.* 

The  infecting  power  of  cancer  is  certainly  not  equal  to  that  of  gangrene,  i 
Nevertlieless,  Lancereaux  has  shown  that  cancerous  nodules  may  lie  produced ' 
by  met4istasi9.     This  belief  in  the  possilality  of  a  simple  embolus  taking  on  a 
c-ancerous  change,  and  carrying  this  disease  to  far-remov^-d  pails,  has  been 
strongly  comlmted   by  Cohn.     Neither  experimental   nor  luintan  piilJioIogyi 
has  thus  far  decided  the  subject  in  an  absolute  manner*    Certain  it  i»,  how* 

*  Dirt,  de  MM.  et  de  Chimrgie  pmiiqut,  vol  xxix.  p*  360. 

■  Thb   process  wm   first   piiinied   out   by  Cni^eilloer   in   lild  work  on  Phhhith.    It 
remaine<K  however,  for  Vircliow   in    his   Cethitar   Pftthnloify   (p,  296|  ed*  S»r»n»8U  nnd 
later  for  Billroth  in  his  Surgieil  PaUioloffifj  1868,  p.  395,  to  gtve  greatcf  development^ 
to  this  helief. 

*  Lancereaux,  Tmiti  d^Anaiomie  palhoiogiqH^f  vol.  L^  1875-77,  p,  14  et  $eq, 

*  Quoted  by  Levrat,  p,  78» 
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ever,  that  the  power  of  emboli  from* cancerous  foci  to  carry  similar  disease 
elsewhere  depends  partly  upon  the  vitality  of  the  cancerous  partirfles,  jjartly 
up<3n  the  power  of  recepth-ity  as  lihown  by  eertaio  constitution^^  ior  develop- 
ing special  diseiisci?,  and  which  I'clates,  after  all,  to  the  general  question  of 
dvBcra^ia,  Lan^^^enbeck  has  .shown  that  certain  animals  will  die  within  a  few 
hours  afler  the  injection  of  cancerous  juice.  On  the  other  hund»  it  b  known 
that  the  infective  power  <if  tliu  juice  only  hust^^  a  very  brief  period  Weber, 
Lu2zato,  and  others  have  reported  tiunieroim  examplej5  of  sec^uidnry  tumors  of 
efimilar  nature  developed  in  tiie  luugs  when  epithelioma,  enclioadroma,  sar- 
coma, or  carcinoma  exis^ted  somewhere  in  the  body.  Finally,  it  would  appear 
that  emboli  containing  liydatids  in  embryo  have  been  the  means  of  transport- 
iag  these  parasites  into  the  pulmonary  structure. 

I>lAGNO:;?rs, — The  sudden  comraencement  of  the  accidents,  especially  wljcn 
a  peripheral  thrombus  hni?  existed  previously  in  one  of  the  large  veins  of  the 
extremities,  rt*mleni  the  diagnosis  almost  certain.  If  the  patient  has  l>een 
sulTering  frorti  the  etTects  of  a  tniumatisni  (contusion,  fractures,  operation  on 
the  veins  of  the  limbs  or  rectum,  etc.J<  aud  Is  almost  irLStautmieously  attacked 
with  intense  dvi^puteu  and  a  feeling  of  aoiruish  which  he  refers  to  the  thoracic 
region,  we  shall  be  aide  usually  to  eliminate  other  intercurrent  alieetions  and 
to  diagnosticate  the  existence  of  pulmonary  embolism. 

This  accident  is  often  confounded  with  cardiac  thromljosis.  It  may  usually 
be  »epa rated  from  it  by  the  following  diticrential  syniiitoais  :  Cardiac  obstruc- 
tion from  a  clot  usually  comes  on  insidiously,  by  degrees;  tlic  hcai1-beats  are 
irregular,  tumultuous,  muffled,  nnd  distant;  there  may  he  a  muniujr  from 
one  or  other  of  the  cardiac  orifices;  there  is  no  initial  chill;  peri)>heral 
thr(.>ndj«>sis  is  not  present  as  a  rule;  there  is  no  sensation  of  localized  *ibstruc- 
tion  in  the  che^st. 

In  pulmonar}'  embolism  the  debut  may  lie  instantaneous,  aiul  death  f«>llow 
in  a  few  seconds;  or,  again,  the  beginning  may  be  rapifl,  ushered  in  by 
eti^iog  in  the  chest,  a  chill,  cyanosed  face,  followed  soon  by  excessive  pallor, 
a  dL^tinct  sensation  of  obstacle  to  breathing  in  a  particular  region.  Percus- 
sion and  auscultation  may  remain  negative.  The  patient  may  ha%'e  a  sue- 
oeiKion  of  similar  accidents,  and  yet  finally  recover.  According  to  Ball, 
]nih[nonary  emimhsm  and  pulmonary  thrombosis  cannot  be  di?^tinguished 
during  life.  In  one  case  which  he  reporti*  where  pulmonary  emholism  should 
have  oeen  prestnrt  without  (juestion  the  autopsy  showed  the  presem-e  of  a 
thrombus  in  the  pulmonary  artery.  A  succession  of  chills,  general  malaise, 
febrile  excitement,  the  localized  phenomena  of  pneumonia  or  gangrene  of  the 
lunj;,  point  indubitably  to  the  existence  of  septic  emboli. 

The  ditferential  diagnosis  between  pulraonarv'  embolism  and  other  aflections, 
aucb  as  angina  pectoris,  a  foreign  body  in  the  air-passages,  pneumothorax, 
etc-,  may  usually  Ik?  reached  without  much  difficulty.  Sometimes  the  parox- 
ysmal dyspna?a  with  sensations  of  great  opprcj^ion  which  accompanies  mitral 
stenosis  may  be  mistaken  iVjr  pulmonary  eniboli:^m.  In  the^e  instances  the 
n1)sence  of  a  discoverable  cause  of  tlie  attack  in  pre-exi:<ting  emboli,  and 
the  prtssystolic  murmur  with  marked  general  amemui,  may  surely  lead  to  an 
acciimte  diagnosis.  It  must,  however,  always  be  remembered  that  in  mitral 
etenosts  it  is  not  infrequent  to  have  cardiac  coagula  formed  in  the  right  auri- 
cle, wliich  may  become  detached  and  give  rise  to  pulmonary  emboli*  Under 
these  circumstances  a  severe  localized  pain  in  the  side  of  the  che«t  has  con- 
siderable diagnostic  importance  as  pointing  to  the  pn\sc*n('e  of  a  pulmonary 
embiilus  (Cohn). 

When  there  is  pre-existing  cardiac  dii^ease  of  organic  nature  a  syncopal 
fittaek  may  sometimes  occiisiori  doubt  with  respect  of  a  correet  diaguoyis. 
The  sudden  loss  of  consciousness,  excessive  pallor,  and  absence  of  pulsi?  will 
urdinarilyy  however,  confirm  the  diagnosis  of  syncope.     Rupture  of  the  heart 
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is  accompanied  with  sjraptoms  of  syncope  mtber  than  those  of  guflbcntion 
f  BfilKcr).     Eniholi  of  the  lironchisil  arteries  are  not  accompanied  by  anyi 
characteristic  symptoms  which  will  cimhie  n%  to  make  a  diflcrential  diagnosiM 
There  i.h  the  same  sudden  dvspncea,  the  initial  chill  and  htemoptpiB,  as  in  pul 
monary  embolism  (Penzold), 

Pkookosis. — Ks  will  be  readily  understood,  the  prnn^osis  is  sometimes  diffi* 
cult  to  estimate  and  varies  with  mnny  circumstances.     Certain  emboli,  eveiij 
among  those  which  have  occasioned  severe  symptoms,  have  never  hei^n  reeo|^ 
niz^d.     Other  pulmonary  emboli  always  remain  (oinparatively  latent,     lii 
this  connection  wc  t^hould   mention   thone  wliieh  take  jxhice  in  the  Inutrs  of 
tuberculous  patient!^.     Again,  the  size  ami  s^ent  of  the  eml>olus  will  ahvayi 
have  great  importance  in  regJird  to  the  prognosis.     If  the  tnink  or  primarjr| 
divisions  of  the  pulmonary  arter\*  be  suddenly  and  completely  obstructed  br 
emboli,  sudden  death  will  sorely  follow.     If  secondary  divii^ions  of  the  pul- 
monary artery  are  tilled  up,  more  or  less  grave  symptoms  will  usually  follow* 
When  emboli  are  carried  into  the  tertian.^  or  still  smaller  branches  of  thf 
artery,  they  may  not  occasion  any  appreciable  phenomena  other  than  a  mod-^ 
crate  and  passing  dysnnaa.     If,  however,  there  be  a  large  number  of  small] 
emboli  earried  into  hotn  hings  at  the  same  time,  it  is  possible  that  rapid  deatbl 
may  follow  their  presence.     It  is  tnie,  however,  according  to  certain  author 
that  even  a  large  embolus  blocking  up  the  main  tnink  of  the  pulmonaryl 
artery  may  be  followed  by  recovery,     Such  a  case  is  that  of  Jacquemier,^ 
reported  by  Ball.     Even   in   this   case,  whilst  the  presence  of  the  embolus 
cannot  perhaps  be  doubted,  still  the  exact  size  and  location  may  be  called 
in  question.     And  here  we  may  add  that  In  all  cases  of  reported  cure  of 
this  nature  there  will  naturally  and  inevilubly  exist  an  atmosphere  of  legit- 
imate doubt  about  the  correct  oLservattons  and  iliagnosis  of  the  narrated  fact&J 

What  precedes  relates  exclusively  to  the  existence  of  simple  emboli.     Of  i 
course  if*  the  embolus  be  of  septic  origin,  it  will  be  followed  by  the  appear- 
ance in  the  lungs  of  foci  of  punilent  pneumonia  or  of  ^»angrenou8  changes 
of  tissue  which  will  finally  produce  such  structural  destruction  as  almo^ 
certainly  to  terminate  in  death. 

Treatmext. — The  majority  of  thcjse  who  have  studied  this  subject  hav© 
recognized  how  vain  are  o«r  eflbrts  of  treatment  in  many  instances.  Pulmoj 
nary  endvolisni  is  one  of  those  accidents  wliich  we  should  always  be  prepar 
to  admit,  however,  when  its  characteristic  symptoms  show  themselves,  anil 
sliould  endeavor  rationally  to  combat  by  the  therapeutic  means  in  our  power. 
Even  before  we  have  any  signs  present  which  indicate  ol>struction  of  the  pul* 
monary  circulation,  we  may  have  those  which  jmint  in  a  very  certain  manner 
to  the  existence  of  a  peripheral  thrombus.  This  thrombus  may  block  m*^ 
c^jiapletely  one  of  the  large  veins  «if  the  lower  extremities,  and  njay,  owing 
to  its  possible  detachment  and  transport,  be  a  constant  menace  to  life.  At 
times  these  peripheral  throndii  arc  accompanied  by  local  in tl u ni nir. tory  s}Tnp- 
toms  which  belong  to  phlebitis.  Tliis  condition  of  things  is  not  uncommon 
alter  fractures  or  other  traumntisnss.  Frec|ycntly  there  is  no  evidence  of  anj 
in H animator)^  state,  and  we  recognize  the  thrombus  solely  by  the  signs  whiclj 
result  directly  from  obstructed  venous  circulation  and  by  the  existence  of  a^ 
hard,  indurated  cord  which  fills  the  vein  at  a  given  Icveh  ^ow,  what  are 
the  means  we  have  at  our  commaiKl  to  prevent  the  transport  of  this  congu- 
lum,  or  indeed  to  dissolve  it,  or  absorb  it  in  its  place? 

First,  if  infiammatory  signs  are  present  weshnuld  endeavor  to  subdue  thcsej 
by  local  appli(*ations  of  an  emollient  character,  for  the  reasrm  that  excessive 
inilammation  is  apt  to  produce  such  changes  us  cause  the  disag^regiition  of  ^ 
the  ckit»  and  hence  its  detachment.     In  either  case,  whether  there  be  or  be 
not  any  local  inllammatory  ctjodiiitjii*  wi*  should  insist  upon  absolute  repoa 
aud  quiet.     We  should  not  permit  the  limb  to  be  movcu  v  we  should  be  ex^ 
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tramdy  careful  in  all  our  manipulations  of  it,  and  only  eiDploj  those  which 
are  absolutely  essential  The  rniiiejit  hIiduIcI  not  be  perraitted  to  mise  him- 
self in  bed,  nor  even  eat  or  drink  without  mkjLjtance.  Theae  counsels  are 
very  important,  since  we  know  hi>w  frequently  a  very  slight  movement  or 
exertion  has  been  folio we<I  immediately  by  the  trani^port  of  the  eiot,  pulmo- 
nary embolism,  and  sudden  death.  In  cases  of  fractures  or  severe  wounds 
where  such  a  peripheral  clot  is  discovered  the  surgeon  should  be  piirticuhirly 
careful  in  applying  bandagc^s  and  retentive  apparatus.  The  risk  of  dLsplaee- 
ment  of  the  clot  is  greater  after  several  days  from  the  time  of  the  fracture  or 
wound  than  it  is  at  first,  and  it  is  at  this  period  that  the  most  ciireful  atten- 
tion should  be  exercised-  Instances  are  on  record  in  which  so  hite  as  the 
tlfty-seventh  day  after  a  fracture  of  the  lower  extremity  a  peripheral  throm- 
bus mns  transported  from  it^  original  &ite  and  caused  a  fatal  termination 
(Bouchard). 

b<>me  eminent  writers  have  thought  by  employing  a  suitable  medication  we 
might  hapten  the  solutiou  of  the  i>eripheral  thromlji  and  thus  prevent  their 
migration.  With  this  view  Legroux  has  given  the  acetate  of  lejid  interually 
and  applied  it  in  solution  over  the  seat  of  the  thrombus.  Richardson  hns 
vaunted  the  use  of  the  carbonate  of  amriumiyin  in  large  and  frcfjucntly- 
repeated  doses  as  a  solvent  of  the  fibrin.  By  its  means  he  believes  he  pre- 
vents the  fibrin  from  precipitating  from  the  blood,  and  further  helps  it  to 
resorb  when  it  has  already  become  solid.  Prevost,  Dumas,  and  Schutzen- 
bergor  recommend  specially  the  bicarbonate  of  sodium,  taken  internally,  with 
a  view  of  rendering  the  blood  more  fiuifi  and  also  hastening  the  retrogressive 
changes  in  the  clot  by  its  oxidizing  power.  According  to  Boycr,  the  very 
object  which  m  thus  sought  if  it  were  accomplished  would  result  injuriously 
to  the  patient,  since  it  would  favor  the  detachment  of  the  cJot.  Further,  the 
eontianed  use  of  large  and  frequent  duf?es  of  ammonia  or  soda  is  prone  to 
lower  the  general  system  very  much,  and  in  this  njanner  to  act  to  the  preju- 
dice of  the  patient.  According  to  Azam,  it  would  a|)peiir  that  what  we  most 
deiire  to  efiect  is  the  organization  and  ndhasion  of  ihe  thrombus  to  the  walls 
of  the  vessel.  This  can  best  be  aecomjdished  by  fortifying  the  patient  in 
every  powible  way  and  raising  his  outrition  to  the  highest  attainable  point. 
Iron,  cinchona,  the  most  nutritious  food,  should  be  freely  given.  Further. 
the  greatest  attention  should  be  paid  to  the  hygienic  surroundings.  The  air 
ahould  be  purified,  and  if  by  chance  the  patient  is  sufiering  from  a  wound 
clofie  attention  should  be  given  to  the  renewal  of  the  dressings  and  the  em- 
ployment of  a  disinfectaTit  locidly  applied.  One  of  the  reasons  for  tliis  last 
couni*el  15  because  if  the  thrombus  were  detached  it  is  important  thut  it 
shoidd  be  free  of  any  septic  taint  and  not  lead  to  specific  accidents  (pui'uletit 
pneumonia,  gangrenous  absce^).  In  the  above  enumeration  we  include  the 
means  UBualfy  to  be  employed  as  preventive  measures  against  the  migration 
of  clot^. 

Li  there  any  other  method  which  can  be  adopted  with  any  chance  of  suc- 
cess? Of  the  surgical  attempts  we  should  mention  favorablv  in  cextain  case*, 
and  especially  in  those  where  the  affected  vein  is  superficial,  the  a<h)ption  of 
persistent  compression  between  the  clot  and  the  heart.  This  means  luis  been 
alluded  to  by  J.  Hunter^  as  far  back  as  1773,  Ligature  and  section  of  the 
vein  have  also  been  supported  by  some  writers  as  suitalile  operations  to  bring 
into  U^  with  a  like  intent.  Unfortunately,  we  are  obliged  to  make  a  second 
traumatism  in  order  to  carry  out  this  object,  and,  further,  we  make  by  the 
ligature  at  least  a  second  coagulation,  ^vliich  may  be  the  origin  of  the  very 
accident  we  seek  to  avoid.     Nevertheless,  J.  Teissier^  of  Lyons  reports  a  case 

*  ObE^rtntion*  </  thi  Iiifitimmtitton  of  ihe  InterHol  CoaU  of  iht  FctTi*,  quoted  in  thesis  of 
Levnu,  p.  108. 

*  Smi^nux  EiimenU  dt  Pathologic  elde  Qinique  midicfjle^  t.  ii.  p.  931,  quoted  by  Bulxer, 
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deserved  b}^  himself  in  the  ser\^ice  of  Noel  Gu^neau  de  Muasey,  m  which  a 
ligature  waa  iDstniraenta!  m  arresting  the  onward  progress  of  tiie  clot,  which 
otherwise  would  have  given  rise  to  the  aecideots  of  pulnionan^  emboliiim. 

In  the  event  of  puhuonarv  embolism  taking  place  in  8pite  of  all  preventive 
rneiins  employed*  whut  sluill  we  do  in  order  to  combat  tins  terrible  accident?  1 
According  to  Ball,*  there  are  three  indications  to  be  ob;?erved:  1,  To  estal> 
Vh^h  collateral  circnlation  inthelung^;  2,  To  diminish  local  congestions;  3- 
To  favor  the  resorption  of  the  o!)ijtacle. 

The  firist  indication  cannot  be  eliectyally  responded  to,  by  reasop  of  the  fact 
that  there  ia  no  way  in  which  a  collateral  circulation  can  be  promoted  in  the 
lung,  owing  to  its  anatomical  structure. 

The  second  iudication  is  best  observed  by  the  application  to  the  che^t-walk 
of  dry  eups  in  large  number,  mustard  poultices,  turpentine,  bh'stere.  In  this 
place  we  must  consider  the  propriety  of  bleeding.  As  a  result  of  the  embo- 
lism there  is  arterial  anaimia  and  venous  plethora.  This  latter  condition  can 
be  temporariiy  rt^lieved  b^  venesection.  In  tjiis  metbod,  indeed,  we  have  an 
imnieduite  help  lor  the  distended  and  burdenul  lieart,  and  we  give  time  to 
the  hv^tem  to  recuperate  somewhat.  We  should,  howevexv  remember  that] 
bloodletting  establishes  a  greater  tendency  in  the  system  to  the  formation  of 
eniboli,  tiiid  is  therefore  to  be  avoided,  Jloreover,  sometimes  it  is  decidedly 
objection jd lie  on  account  of  cardiac  degeneration,  aniemia,  or  great  weakness* 

When  this  method  is  contraindicatcd  we  should  not  hesitate  to  recur  to  tho 
use  of  drastic  purgatives  ( Jaecoud).  Digitalis  hiis  bt^n  recommended,  so  m 
to  regulttte  the  cardiac  action  and  to  increase  its  power.  Beitin  has  gone  so* 
far  as  to  praise  emetics  and  the  use  of  the  iaradic  current  over  the  thoracic 
]mrietes.  It  seems  as  il'  these  were  dangerous  methods  to  employ,  since  if  n 
iMjrtion  of  the  clot  is  still  undetaclied  the  etforti?  caused  by  these  « gents  would 
oe  apt  tt)  sepamte  whate\er  portion  remained  in  ita  original  site.  In  order 
that  a  quantity  of  oxygen  should  be  inhaled  in  a  given  time  sufficient  to  supi- 
ply  the  needs  of  the  ec<jnomy  until  a  greater  power  of  oxygenating  the  blood 
is  established,  the  inhalation  of  compressed  air  has  been  vaunted-  The  objeoj 
tion  to  this  means  is  merely  the  one  which  arises  as  we  reflect  how  improbable 
it  is  that  this  agent  wonkl  be  at  hand  jn  a  serviceable  form  when  the  sudden 
accidents  of  pulnionaiT'  embolism  take  place. 

The  third  indication,  to  favor  tlie  resor]>tion  of  the  obstacle,  must  be  virtu- 
ally attended  to  by  giving  the  alkalies  in  large  doses  internally.  The  advan* 
tagea  and  objections  to  this  sort  of  treatment  we  have  already  referred  to, 

A  tier  this  cxf)Osition  of  the  diflerent  mcuns  to  be  employed,  both  as  pre-. 
ventive  and  cumtive  agents  of  pulmonar}^  einhc>lism,  we  arc  obliged  to  recog-l 
nize  that  very  frequently  they  renuiin  ineficctual.  Usually  the  accident  takes  I 
lace  in  a  very  Budden  nuinner  and  when  we  nre  leflst  suspecting  its  advent.  I 
►Vhen  the  phenomena  do  occur  which  are  ciius^ed  by  iti?  presence,  they  take] 
place  so  suddenly,  and  terminate  fatally  in  such  a  brief  period,  that  we  scarce- J 
ly  have  the  time  to  employ  the  remedial  agents  referred  to.  Finally,  we  must  j 
admit  that  in  presence  of  this  complication,  especiolly  when  there  is  complete 
obstruction  of  the  tmnk  or  primary  divisions  of  the  jailmonary  arler}%  all  our 
therapeutic  meiins  are  without  avail,  and  we  are  indeed  almost  powerless. 

^  Thbte  quoted,  PariEs,  1802. 
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^ULMONARY  PHTHISIS  (FIBROID  PHTHISIS 
OR  CHRONIC  INTERSTITIAL  PNEUMONIA). 

Br  AUSTIN  FLINT,  M.  D. 


DEFTNTnON,— "Pulraonaiy  plithisia  is  a  clironic  diseaBe,  characterized  in  iU 
common  form,  anatomically,  by  a  morbid  product  within  the  air-cells,  in  a 
large  majority  of  cases  progresaively  increaain^^  and  extend inp^,  having  a 
U*ntieucy  to  clieeay  degeneration  and  liquefaction  forming  collections  of 
puriform  liquid  wnich,  evacuating  by  ulceration  into  the  bronehial  tubes, 
are  followed  by  cavities,  these  pathological  conditions  accompanied  by  more 
or  le^  induration  from  interstitial  morbid  growth  and  by  small  granules 
called  miliary  tubercles,  A  comparatively  rare  form  of  the  disease  \s  charac- 
tierixed  by  the  great  predominance  of  interstitial  growth ^  leading  to  notable 
diminution  of  the  volume  of  lung  hy  atrophy  and  to  dilatation  of  the  bron- 
Dhial  tubes.  The  latter  form  is  now  commonly  distinguished  as  fibroid 
ahthisbs-  Thifl  will  claim  separate  consideration  after  havijig  considered 
the  form  generally  underst^sod  by  the  name  pulinonary  or  pneumonic 
phthli^is. 

Sywontms. — Classification. — Much  confiision,  as  regards  nomenclature  and 
classification,  followed  the  adoption  by  many  of  the  theory  of  Virchow  that 
the  sKile  characteristic  of  tuberculous  disease  is  the  presence  of  the  go-called 
miliary  tubercles.  According  to  this  theory,  the  morbid  product  which  con- 
etitutes  the  most  marked  anatomical  feature  of  tlie  common  Ibrm  of  ijhthisis 
is  simply  an  intlammatory  exudation.  Hcretotbre,  puhnonary  phthisis  and 
pulmonary  tuberculosis  were  considered  as  convertible  terms,  hut,  adopting 
Virchow's  theory,  in  a  certain  proportion  of  cajjcs  pulmonary  plithisis  is  not 
A  tuberculous  disease.  Hence  arose  a  variety  of  names  denoting  non-ttiher- 
culoua  phthisis,  such  as  chronic  broncho-pneumonia,  chronic  lobular  jiiicu- 
moiiia,  catarrhal  pneumonia,  cheesy  pneumonia,  etc.  These  names  have 
shared  the  fate  of  the  theory  from  which  they  originated,  the  latter,  at  the 
present  time,  having  but  few  supfwrtors  in  any  countr)\  It  is  convenient 
to  distinguish  the  morbid  product  which  is  characteristic  of  pulmonary 
phthisia  as  a  tuberculous  product,  and  it  will  bo  so  distinguished  in  tiiis 
nrtiele. 

The  name  acute  pulmonary  tuberculosis  denotes  an  aflection  which  may 
l)e  sliarply  separated  from  the  chronic  forms  of  pulmonary  phthisis.  The 
arute  affection  is  characterized  by  the  presence,  exclusively  or  in  great 
abundance,  of  miliary  tubercles.  It  runs  a  rapid  coui-se  and  the  synijv 
toms  are  thase  of  an  acute  disease.  The  name  phthisis  implies  a  chronic 
ajfei-'tion.  In  a  small  proportion  of  the  cases  of  pulmonary  phthisis  mil* 
iarv  tubercles  become  developed  Ln  great  abundance.  In  these  cases  acute 
pulmonary  tuberculosis  supervenes  U|>on  chronic  phthisis.  These  cases,  by 
those  who  regarded  phthisis  in  its  onlinary  form  as  a  non-tuberculous  afRjc- 
tkvn,  were  designated  cases  of  tuberculous  phthisis.     The  fact  tluit  in  cafes 
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of  phthisis  there  18  a  liability  to  the  supervention  of  miliary  tubercles  f 
abundantly  m  in  cases  of  acute  tuberculosis,  is  to  be  borne  in  mind,  but  it 
does  not  seem  neeeaeary  to  make  a  distinct  variety  of  tlie  disease  on  the  ba&is 
of  this  fact.  In  some  cases  of  pulmonary  phthisis  the  tuberculous  product 
m  notably  large  at  the  outset,  and  destructive  ciianges  in  the  lungs  go  on 
continuously  with  unusual  rapidity.  To  these  cases  the  names  phthisis  florida 
and  galloping  consumption  have  been  applied. 

In  view  of  what  has  been  elated,  the  classification  in  this  article  will  not 
extend  bevoud  a  division  inlo  the  common  form  of  pulmonary  phthisis  and 
the  form  distinguished  as  fibroid  phthisis.  The  latter  form  has  been  desig- 
nated chronic  mter&titiul  pneumonia,  chronic  pneumonia,  and  cirrhosis  of 
lung.  It  is  to  be  underetuod  that  reference  is  had  to  the  common  form  of 
pulmonarv  phthiei!?,  except  in  that  portion  of  this  article  which  has  for  its 
heading  Fioroid  Phthisis, 

History. — Pulmonar\'  phthisic,  in  typical  cases,  is  developed  so  imj>er- 
ceptibly  that  it  might  with  propriety  be  included  among  the  so-called  insid- 
ious diseases.  A  slight  dry  cough  is  tlie  first  local  symptom.  This  increases, 
and  after  a  variable  period  is  accompanied  by  the  expectoration  of  a  small 
imantity  of  mucus.  The  latter  becomes  gradually  more  abundant^  and  has 
file  chiiracters  of  the  sputa  in  cases  of  bronchitis.  So  slow  is  the  increase  of 
those  symptoms  before  they  are  regarded  as  of  sufficient  importance  to 
require  attention  that  not  infrequently  the  patient  is  unable  to  state  pre- 
cisely how  long  they  have  existed.  They  arc  generally  attrij>uted  to  a  slight 
cold  which  will  take  care  of  itself  or  ciill  for  only  popular  remedies,  and  the 
existence  of  a  grave  disease  may  not  have  been  suspected  until  a  physical 
examination  of  the  chest  discloses  the  fact  that  the  phthisical  atlection  has 
already  made  considerable  progreee.  Coincident  with  or  preceding  the  com- 
mencement of  cough  is  often  some  obvious  impairment  of  the  gene  ml  health, 
as  indicakMl  by  diminished  muscular  strength  and  endunince,  decrease  in 
weighty  pallor  of  the  complexion,  and  lessc^ned  appetite.  The  impairment, 
however,  may  not  interfere  with  customary  occupations,  and  may  be  evident 
to  others  when  the  patient  takes  no  cognizance  of  it. 

In  not  a  few  instances  hamoptvsis  is  the  event  which  first  awakens  sus- 
picion of  an  important  disease.  The  hemorrhage  generally  takes  place  with- 
out any  apparent  causation,  and  often  in  the  night.  It  may  be  either  slight 
or  proinse.  It  may  occur  but  once,  or  there  may  be  recurrences  after  inter- 
vals of  hours,  days,  or  weeks.  The  ci»ugh  in  some  cases  dates  from  tlie  occur- 
rence of  ha?moptysis.  In  other  eases  the  hemorrhage  or  hemorrhages  ante- 
date the  cough  for  a  variable  period. 

From  the  time  when  the  symptoms  and  physical  signs  render  the  diagnosis 
of  the  disease  }x>sitive  the  history  in  difierent  cases  presents  notable  vaJ'ia- 
lions.  Comparatively,  the  course  of  the  disease  is  continuously  progressive 
and  rapid  in  cases  of  so-called  galloping  consumption.  The  characteristics 
of  the  disease  in  these  cases  are — an  unusual  degree  of  cough  with  abundant 
exfMi'Cioration,  rapid  breathing,  frequency  of  the  pulse,  persistent  pyrexia, 
chills  or  chilly  scosntions  followed  by  exacerbations  of  fever,  profuse  perspira- 
tions, anorexia,  rapid  emaciation  with  decreasing  muscular  strength,  and  a 
fatal  terminatiiin  after  a  few  months.  The  physical  signs  in  these  cases  feliow 
a  large  and  progressively  increasing  amount  of  solidification  from  the  mor- 
bid product,  followed  tjuickly  by  des^tructive  changes. 

The  disease  pursues  a  nipid  course,  and  ends  fatally  whenever  acute  tuber- 
culosis suiHTvenes,  This  may  occur  in  the  early  part  of  the  chronic  phthisi- 
cal afiection  or  at  any  fK^riod  during  it^s  course.  The  supervention  of  the 
acute  disease  sometimes  follows  a  profuse  hiemoptysis.  Ihe  characteristics 
are  high  fever,  frequency  of  tlie  pulse,  cyanosis,  prostration,  and  death  within 
a  few  weeks  or  even  a  few  days.     The  physical  signs  which  denote  a  large 
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extent  of  6olidficatton  of  lung  and  the  consequent  destructive  changes  are 
wanting  in  these  caseB. 

A  small  proportion  only  of  cnsc^  of  pulmormr)'  pbthbis  fall  in  the  cate- 
gory either  of  galloping  consumption  or  of  the  gupervention  of  acute  tuber- 
cuUjsis.  In  by  far  the  larger  proportiiin  the  disease  \%  cliroiiic  from  the  begin- 
ning to  the  end,  and  a  fatal  termination  takes  place  after  a  period  averaging 
from  two  to  three  years,  the  period  sometimes  extending  tii  niaiiy  years. 

An  important  distinction,  as  regards  the  history  of  the  diseaiie,  is  expressed 
by  the  terras  progressive  and  non-progressive.  The  diseiit^  \a  progre^ive 
when  the  local  and  tlie  general  symptoms  denote  more  or  less  activity  in  the 
luberculoua  process,  the  physical  signs  generally  showing  progreseive  exten- 
sion of  the  pulmonary  a&ection.  It  is  n on- progressive  when  symptoms  und 
signs  having  the  significance  just  stated  are  wanting.  TIjc  diseuso  may 
b^'ome  non-progressive  early  or  late,  and  at  any  period  during  its  cou- 
tiottanoe,  A  stationary  condition  may  continue  indefinitely.  The  symp- 
toms and  signs  may  show  processes  of  restoration — namely,  disappearance 
of  the  tuberculous  product,  diminution  in  si^e,  and  the  cicatrization  of 
cavities.  The  disease  is  tlien  said  to  be  regressive.  A  regressive  course 
is  not  extremely  infrequent.  It  is  more  or  less  slow  and  may  «jr  may  not 
end  in  recovery.  A  stationary  condition,  regrt»ssion  having  tiiken  phiee  to 
a  greater  or  less  extent,  is  not  infrequently  observed.  This  condition  may 
remain  because  the  pulmonary  lesions  are  too  great  to  admit  of  restoration. 
In  most  cases  the  disL^^u^e  is  not  steadily  progressive.  It  cecbscs  from  time  to 
time  to  progress,  the  periods  of  non-progredsion  varying  much  in  duration. 
With  each  renewal  of  progress  the  physical  signs  generally  show  an  addition 
to  the  tuberculous  product.  As  a  rule,  this  product  does  not  increase  con- 
tinuously, but,  as  it  were,  by  successive  eruptions  after  intervals  of  time  which 
may  be  either  short  or  long. 

Pulmonary  phthisis  in  some  cases  ceases  to  progress,  and  regression  con- 
tinues, recovery  taking  place  from  an  intrinsic  tcndcucy^ — ^that  is,  irrespective 
of  any  measures  of  trcjitment.  This  highly  important  fact  has  not  hitherto 
been  distinctly  recognized  by  medical  writers  and  practitioners.  I  have 
eBtablLshed  it  by  having  recordetl  a  series  of  ciises  in  which  recovery  t^jok 
place  without  medicinal  or  other  treatmeut  and  withrmt  any  material  change 
m  habits  i)i  life.*  In  these  cases  the  dUease  nuiy  be  Siiid  with  propriety  to  be 
aelf-llmited.'  The  \Feight  of  this  fact  in  its  bearing  on  progtmsis  and  treat- 
ment is  obvious.  That  non-progression  and  regression  ending  in  recovery 
may  be  brought  about  by  judicious  uieiisures  of  management  cannot  be 
doubted;  in  other  words,  the  disease  may  be  arrested  In  a  certain  proportion 
of  caMss  when  non-progrcssion  and  rec<ivery  would  not  have  resulted  from  an 
intrinsic  tendency  or  self  limitation. 

Pulmonary  phthwis  proves  fatal  by  undermining  more  or  less  slowly  the 
powers  of  life.  The  appetite  and  digestion  fail.  There  is  progressive  loss  of 
weight  and  of  muscular  strength.  A  greater  or  less  degree  of  pyrexia  is  per- 
sistent, with  diurnal  exacerbations  and  night  perspirations,  forming  what  is 
know^n  as  hectic  fever*  Mu co-purulent  matter  is  expectorated  in  abundance, 
with  fatiguing  cough.  Tiie  respirutii>us  are  accelerated,  and  there  is  often 
ftutlvnng  from  dyspmea.  The  [mise  becomes  more  and  more  freijuent  and 
weak.  (Edema  of  the  lower  limbs  is  of  frequent  occurrence.  The  patient 
dit*  by  slow  ar'thenia,  the  mental  faculties  usually  remaining  intact  and  the 
put  lent  hopeful  of  recover}^  to  the  last. 

The  history  of  the  disease  in  many  cases  embraces  tuberculous  atTections 
elsewhere  than  in  the  lungs,  and  other  complications.     The  duration  is  olten 

*  Phihish,  in  a  Series  of  Oinirat  Stti^iejt,  hv  Austin  Flint,  M.  D.,  187.5. 
'  Viile  "Self-limitation  in  Cases  of  Pbiliiais,''  by  Austin  FUnt,  M.  D.,  N.  Y.,  Archi^u 
^  Medicine,  June^  1879. 
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shortened  by  some  of  these.  The  more  important  are  tuberculosis  of  the 
intestines,  tuberculous  peritonltii?,  perfonition  of  \ung  giving  rise  to  pneuino- 
liytlrotliomx,  pucuniorrhagia,  puhnonary  ganirrene,  tuberculoue  meningitis, 
and  chronic  lar}^opti8  afiecting  deglutition.  The  k^  important  atfections 
are  pleurit*y  with  etiusion,  thrombosis  of  t!ie  femonil  or  the  iUac  vcijj,  a  cLr- 
cumserihcd  non-tuberculuus  acute  pneunmnia,  chronic  hiryngilis  not  aiiecting 
deghitition,  intercostal  neuralgia,  and  perineal  listula.  Profuse  ha;moptysis  is 
gometimes  a  grave  event,  and  may  prove  the  immediate  cause  uf  deain. 

It  is  impotesible  to  divide  the  course  of  pulmonary  phtbtgie  into  sharply- 
dcHned  stages  based  on  anatomical  changes.  Often  after  death  the  lungs  [>re- 
j*ent  in  ditiereot  situations  all  the  changes  which  intervene  betwtHJU  u  fresh 
tuberculous  product  and  eiivitiea.  The  division  into  a  iitage  of  crudity  of  the 
product  and  a  ^^tage  of  softening  ie  of  no  practical  utility.  There  are  no 
symptoms  nor  signs  which  are  reliable  for  determining  when  softening  baa 
taken  place.  The  existence  of  ciivities  can  generally  be  determined  by  menns 
of  the  cavernous  physical  signs,  and  the  aieease  may  be  considered  as  ad- 
vanced pbtliisis  when  cavities  are  discovered.  The  term  incipient  phthisis  is 
used  to  designate  an  earl}'  period  of  tlie  disease.  Having  passed  the  Incipient 
or  early  period,  and  before  reaching  the  advanced  stage  or  stugc  of  excjiva- 
tion,  cases  may  be  conveniently  grouped  according  to  the  amount  of  tlie 
tuberculous  atiection.  In  dilferent  cases  and  at  ditlerent  period*  in  the  same 
case  the  aftection  is  eitlier  small,  moderate,  considerable,  or  large.  Exact 
chronological  divi scions  are  impracticable. 

Etiology. — Pulmooary  phthisis,  as  a  rule,  is  developed  irrespective  of  any 
antecedent  affection  of  the  lungs.  The  researches  of  Louis  e^stablis-hed  the 
fact  that  the  phthisical  atfection  is  very  rarely  preceded  by  bronchitis,  either 
acute  or  chronic'  My  cHnieul  studies  have  fed  to  the  same  result.'  That  a 
neglected  cold  may  eventuate  in  phthisis  is  a  traditional  popular  error,  uidor- 
tunately  held  aJso  by  some  metlicid  writers  and  practitioners.  The  error  is 
to  be  regretted  because  it  often  interferes  with  hygienic  management  in  ta^ea 
of  phthisis.  The  name  chronic  catarrluil  phthisis  proposed  by  Niemeyer  wiw 
bused  upon  this  etiological  error.  It  h  a  ujatter  ot  common  clinicid  olxserva- 
tion  that  persistent  bixmchial  inflammation  leading  to  pulniomir>'  emphysema, 
and  often  actx>nipariied  by  aj^thma,  involves  no  liability  to  phthibis.  The  king* 
continued  inhalation  of  eoab  and  stone*dust,  of  the  oxide  of  iron,  and  partieli^s 
of  other  substances  gives  rise  to  bronchitis  and  interhtitial  pneumonia  (pneu- 
monokoniosis,  anthracosis,  siderosis,  etc.),  but  is  rarely  followed  by  the  coni- 
mon  form  of  pulmonary  phthisis.  It  is  common  for  phthisicul  patients  to 
suppose,  as  a  matter  of  course,  that  their  disease  originated  in  a  cold.  In 
giving  the  previous  history  they  often  say  that  they  t€»ok  cold  at  a  certain  time. 
The  analysis  of  carefully-recorded  cases  shows  that  very  rarely  docs  the  dis- 
ease follow*  directly  upon  an  attack  of  bronchitis,  notwithstanding  that  the 
frequency  of  the  latter,  from  the  law  of  chances,  would  involve  an  accident^il 
concurrence  in  a  certain  proportion  of  cases.  Acute  lobar  pneumonia  or  pneu- 
monic fever  has  little  or  no  tendency  to  eventuate  in  phthisis.  This  statement 
is  sustained  by  the  researclies  of  Louis  and  by  my  clinical  studies.  In  the 
rare  instances  in  which  phthisis  follows  either  acute  pneumonia  or  bronchitis, 
the  latter  diseases  act  only  as  auxiliary  causers  of  the  jjhthisical  affection  if 
the  sequence  be  more  than  an  accidental  connection.  Ihis  statement  appliei^^ 
also  to  pleurisy  with  clfusion.  In  certain  of  the  few  instances  of  phthisii^^| 
apparently  having  been  preceded  by  j>leynsy  it  is  prolmble  that  the  former^^ 
was  the  anteccdetit  disease,  occurring  early  in  the  history  of  the  phthisical 
affection  and  retarding  or  arresting  the  progress  of  the  latter.  It  may  be 
ftdtied  llnit  there  is  no  ground  for  siipjx)sing  that  phthisis  is  ever  produced 
solely  by  traumatic  causes  acting  upon  the  cheiit. 

^  Jiechtrcha  »ur  la  FhUiUitt  1825.  '  Fhlliiikf  in  a  Series  of  Ciinical  Studie$, 
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It  is  an  old  doctrine  that  bronchial  hemorrhage  may  be  causative  of  phthisis. 
Thia  doctrine  has  been  recently  revived  by  Niemeyer  and  some  others.  It  is 
disproved  by  the  followlnur  clinical  facts :  in  two-tbinls  of  the  eases  in  which 
haemoptysis  antedates  phthisis  the  development  of  the  hitter  is  after  the  lapse 
of  u  considerable  period — ^^veeks,  months,  or  yean?.  Tlie  instances  are  few  in 
wliich  phthisis  immediately  follows  the  hemorrhage.  The  occurrence  of 
liajinoptysis  during  the  cours?e  of  phthisk,  as  a  rule,  is  not  followed  by  any 
increase  of  the  plithi^icul  affection.  On  the  contrary,  the  local  gymptoma  are 
not  infrequently  relieved  by  the  bemorrliage*  It  k,  however,  to  be  remarked 
that  hiemoptysia  aa  a  forerunner  of  phthisis  is  of  much  significance.  In  the 
larger  proportion  of  cases  phthisis  follows  its  occurrence  sooner  or  hit^ur. 
It  IS  to  be  added,  in  view  of  the  recent  discovery  by  Koch,  that  br(»nchial 
hemorrhage  may  proceed  from  the  same  local  cause  which  afterward  leads 
to  the  development  of  phtliisis — namely,  the  presenc^j  of  a  special  micro- 
orpunism. 

The  etiology  of  pulmonary  phthisis  not  involving  any  antecedent  affections 
of  the  lungs  nor  any  appreciable  local  causes,  it  wouhl  seem  to  follow  thai  the 
di^ciise  involves  either  a  predisposing  or  a  causative  agency  elsewhere  within 
the  organism ;  and  as,  with  our  present  knowledge,  the  source  of  this  intrinsic 
agency  cannot  be  localized,  it  is  customary  to  siiy  that  the  disease  has  a  con- 
ftittitiumil  origin.  This  use  of  the  term  constituti^mal  here,  as  in  other 
Inslances,  exprii^sses  an  important  fact — namely,  that  the  disease  is  not  purely 
local ;  that  is,  attributalile  jiolely  to  extrinsic  or  any  appreciable  causes  acting 
on  the  affected  part.  At  the  same  time,  the  t-erm  is  a  confession  of  the  im[M^r- 
fection  of  our  ktiowledge,  inasmuch  as  it  does  not  specify  the  nature  of  the 
causiitive  or  predisposing  agency,  nor  iXa  origin,  beyond  the  statenitnt  that  it 
is  not  local.  That  the  constitutional  agency  has  a  special  character  is  a  log- 
ical inference  from  the  fact  that  the  disease  may  be  said  to  have  such  a  cha- 
racter. The  term  vulnerability  does  not  fully  express  the  sjxicial  character 
of  the  constitutional  agenry.  The  condition  ol'  the  constitution  which  stands 
in  a  c-Jiusative  rehition  to  tlie  disease  is  something  more  than  an  undue  siisce|> 
tibility  to  morbific  infiuenc^s  of  any  kind — a  susceptibility  giving  rise  to 
diseases  the  nature  and  seat  of  which  are  accidental.  The  condition  is  one 
ich  has  relation  both  to  tlie  character  and  the  situation  of  the  pulmonary 
l»ction.  Such  a  condition  is  exj>re^ed  by  the  term  cachexia. 
It  remains  to  imjuire  whence  arises  this  phthisical  or  tuberculous  cachexia, 
A  congenital  predisposition  or  diathesis  exists  in  a  cerUiin  proportion  of 
caaea  This  is  to  be  inferred  from  the  number  of  instances  in  which  several 
or  many  members  of  a  household,  brothers  and  sister>;,  become  atlected  with 
phthi&is.  There  may  or  may  not  be  evidence  that  this  predispot=ition  is 
inherited.  An  inherited  predisposition  is  to  be  inferred  from  the  nunjber  of 
the  cases  in  which  parents  or  grandparents  were  phthisical.  While  statistical 
facts  show  undoubtedly  heredity  a«  involving  a  causative  agency,  mnking  due 
allowance  for  the  law  of  chances,  it  is  important  for  the  physician  to  bear  in 
mind  that  a  tuberculous  parenUige  involvcisonlv  a  certain  measure  of  liability 
to  phthisis  in  the  otisprintr*  The  f)n>genitc)rs  of  many  healtliy  men  and  women 
have  been  phthisicaL  There  are  instanc&s  of  large  families  of  children  in 
which  many  have  died  with  phthisis,  leaving,  however,  stune  wlio  escape  this 
disease  and  are  in  all  respects  healthy.^  The  question  arises  wliether  in  atscs 
of  phthisis  where  there  is  lack  of  evidence  of  a  congenital  predisposition  the 
diathesis  mav  not  be  innate.  The  atfirmntive  answer  seems  probable  in  view 
of  the  inability  oflen timers  to  find  any  rathmiil  explanation  on  the  supposition 
that  the  diatliet^is  ha«  been  aci|uired.  Positive  data  bearing  on  this  question 
are  of  course  not  available. 

*  For  data  on  whicli  tliese  staliiments  are  based,  vide  PhihutlSf  in  a  Serlat  of  OUticcd 
Studies,  by  ihe  aatbor. 
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Age  has  a  decided  iiiflueuce  on  the  development  of  phtliisis.  Ca^es  m 
whirfi  the  ages  of  patients  are  between  twenty  and  thirty  veai^  greatly 
prt'|H>nderate  uver  the  number  in  any  other  decade  of  life.  Kext  hi  order 
as  to  the  number  of  ctises  are  the  ages  between  thiily  and  forty  yeaii?.  The 
form  of  tuberculous  disease  under  pres<Mjt  eunsideration  is  rare  under  ten 
yeui-s  and  also  in  advanced  life*  All  that  can  be  said  with  our  present 
knowledge  in  explanation  of  the  influence  of  age  is,  that  either  an  existing 
diathetic  condition  tends  intrinsically  to  the  development  of  the  disease  or 
that  the  diathesis  is  likely  to  be  acquired  at  certain  periods  of  life  n:ore  than 
at  other  periods.     Of  these  two  explanations  the  former  is  the  more  rational. 

Statistics  show  that  occupations  whicli  ijivolvc  sedentary  habits,  confine- 
ment within  dixurs,  especially  in  small,  illy-ventihittd  roon^s,  poor  or  in>tilfi- 
eient  food,  and  prolonged  mental  dej>re<siun,  increijse  the  liability  to  phthi^is, 
The  dise^ase  is  develD|>ed  either  during  or  siiortly  atUr  gestation  in  asufiicient 
numlrer  of  cases  to  show  that  pregnancy  has  a  causative  agency.  Facts 
appear  to  show  a  less  degree  of  prevalence  of  the  disease  in  most  eold  and 
tropical  climates  than  within  the  tempenite  zone.  It  is,  however,  true,  as 
stated  by  Kuehle,  that  **lhere  are  regions  in  all  zones  which  are  free  Irani 
the  disease,  nnd,  on  the  other  hand,  there  is  no  zone  in  wliich  it  is  not  very 
prevalent/'  The  prevalence  is  less  in  higli  than  in  low  altitudes,  Ilnmidity 
of  the  soil  has  been  shown  by  Eowditeh,  Buchanan,  and  othci's  to  enter  into 
the  etiology.  In  order  to  determine  how  far  purely  climatic  agencies  exert 
an  influence  either  for  or  against  the  prevalence  of  the  disease,  it  is  necessary 
to  take  into  nccouot  other  astoeiatcd  agencies,  together  with  an  innate  prcdis^ 
jiosition  ;  and  the  latter  especially  dixs  not  admit  an  exact  estimation. 

Certain  general  diseases  seem  to  involve  a  liability  to  phthisis  as  a  sequel. 
This  is  true  *»f  rubeola  and  pertussis.  In  cases  of  diabetes  me  Hit  us,  phthisis 
18  considercil  as  occurring  sufficiently  often  to  show  a  causative  eonneetion. 
In  my  own  clinical  experience,  however,  phthisis  has  nt»t  been  of  frequent 
occurrence  in  tliat  disease.  Typlioid  fever  in  some  cases  appears  to  lavor 
the  development  of  phthisis.  Some,  however,  have  contended  for  the  reverpe 
of  this  statement*  Certain  affections  are  apparently  antafionistie  in  their 
influence.  In  thts  category  are  pulmonary  emphysema  and  obstruttive  or 
regurgitant  valvular  lesions  at  the  mitral  orifice  of  the  heart.  The  dieea^e 
is  rarely  develupid  in  chlorotie  patients.  Facts  go  to  show  that  alcoholism 
opi»oses  its  deve]u|>ment.  In  cii>jMJsition  to  current  belief,  my  clinical  studies 
lead  me  to  conclude  tluit  they  who  have  had  scrofulous  disease  of  the  cer\'ical 
glands  in  early  life  are  not  likely  to  become  phthisical  in  after  years.  Con- 
traction of  the  chest  from  deformity  diminishes  the  liability  to  tlie  disease. 

Tlte  communicability  of  phthisis  is  a  doctrine  dating  as  far  backward  as 
the  h*istnn'  of  medicine  extends,  Distinguislied  physicians  in  e^^ery  age 
have  held  that  the  disease  may  be  commufiicated  under  circumstances  which 
involve  close  proximity,  as  from  husband  to  wife  or  vice  versil,  and  frem 
patients  to  nurses  or  attendants.  The  contiigion  is  supposed  to  be  contained 
m  the  expired  breath.  The  clinical  evidence  in  behalf  of  this  doctrine  is  the 
nund^er  of  instances  which  seem  to  be  striking  examples  of  comn;unirability. 
It  is  easy  to  collect  a  considerable  number  of  such  examples.  But  in  order 
to  constitute  clinical  proof  of  the  doctrine  of  communicaliility  the  number 
must  l>e  so  large  as  not  to  be  accouoted  for  on  the  ground  of  mere  coinci- 
dence. A  collection  of  isolated  instances  gathered  from  medical  literature 
or  reports  from  diflerent  physicians  does  not  establish  the  doctrine.  Owing 
to  the  great  frequency  of  pjhthisis,  mere  coincidence  suffices  to  account  for 
a  certain  number  of  instances.  Moreover,  long-continued  proximity  to  cii^es 
of  phthisis  generally  involves  causative  agencies  other  than  a  cWtagium — 
namely,  confinement  within  do^^rs  and  mental  anxiety.  In  my  collection  of 
670  recorded  cases  of  phthisis,  the  number  of  instances  in  which  there  was 
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.  for  the  siispTcion  nf  the  disease  having  been  conimiinicated  either  from 
!  huBband  to  tne  wife  or  froEii  the  ^irife  to  the  hii&band  amounted  only  to  5. 
tin  one  of  these  instances,  a  wife,  who  became  phthisieal  a  Her  her  husband, 
liad  lost  two  sisters^  one  of  whom  was  a  tw*in  Bister,  by  the  disease.  It  must 
b§  admitted  that  the  analysis  of  tliese  ea4?e.s,  without  disproving  the  doctrine 
rf  c*ommuniiHibility,  fails  to  loud  to  it  fc^\jpjK>rt,  tor  the  reason  that  in  such  a 
ilarj^T  collection  of  cases  the  numljer  of  examples  of  apparent  communicabil- 
ity  are  so  few, 

A  new  and  strong  impetus  was  given  to  the  diflcuseion  of  the  doctrine  by 
Lihe  discovery  of  the  inueulabilitv  of  tuberculous  disease.     Villemin  in  180-3 
ieraonstrated  the  faet  that  this  disease  could  tte  communicated  to  rabbits  antl 
jinea-pigs  by  insertinjr  beneath  the  sktn  portions  of  the  tuberculous  product. 
The  experiments  of  Villemin  and  many  others  have  shown  conclusively  that 
"he  insertion  of  frci^h  undecompmed  ttiberculous  matter  beneath  the  skin  or 
Turithin  the  pleunil  atid  the  peritoneal  cavity,  or  in  the  anterior  chamber  of 
the  eye»  h  followed  by  an  eruption  of  tubercles  in  these  animals  within  two 
or  three  weeks.     If  tuberculous  matter  taken  from  an  animal  in  which  the 
disease  has  been  pr^xluccd  by  inoculation  be  inserted  in  another  animal,  the 
tdisease  is  transmitted  to  the  latter.     TliCv^e  results  of  inoculation,  which  have 
K^n  abundantly  confirmed  in  all  conntries,  prove  indisputably  the  communi- 
'  cability,  by  that  mode,  of  tuberculous  disease  in  certain  animals  which  have 
a  peculiar  susceptibility  thereto.     The  fact  that  tlie  disease  is  not  readily 
conimunicated  to  dogs,  c^ta,  and  other  animah?  shows  a  peculiar  susceptibility 
to  be  an  important  factor  in  the  successful  results  of  inoculation.     The  con- 
clusion drawn  by  Villendn  and  others  from  these  experiments  is  that  the  dis- 
ease is  communicated  by  means  of  a  specific  virus,  a  term  implying  the  exist- 
ence of  a  contagium. 

Opposed  to  this  conclusion  are  experiments  which  appear  to  prove  that  tuber- 
cles may  be  produ*x*d  in  rabbits  by  inocuhitint^f  them  with  vtirious  kinds  of  non- 
tuberculous  matter.  By  those  who  adopt  the  doctrine  of  a  specific  virus  it  is 
contended  either  th:it  true  tu!>crclcs  are  not  prodviced  in  the.se  experiments,  or 
-ihat,  if  follow*ed  by  the  development  of  true  tubercles,  the  production  of  the  hit- 
^r  ia  attributable  to  the  derivation  of  the  virus  from  the  laboratories  in  which 
iibcrculous  animals  had  been  confined  or  to  a  cnntngium  received  directly 
from  these  anilnals.  Tlie  introduction  of  non-tuberculous  matter  was  found 
by  Cbhnheiin  and  Fracnkel  never  to  be  followed  by  tuherculous  disease  when 
the  experiments  were  repeated  in  phiccs  where  tuberculous  animals  had  not 
been  confined  and  the  animals  on  whom  the  experiments  were  made  were 
is<dnted  from  those  aHcctcd  with  tul>erculosi5«.  Connhcim  states  that  inocula- 
tion with  p<:>rtions  of  indurate<l  lung,  or  of  the  nodules  re^^ulting  from  peri- 
bronchitis, or  of  the  contents  of  bronchiectasic  cavities,  will  not  give  rise  to 
true  tul)ercles,  for  the  reason  that,  although  taken  from  phthisical  hmgs,  they 
do  not  contain  the  tuberculous  virus.  This  distinguisliL-d  patholog[.«t,  at  fir^^t 
opponent  of  the  doctrine  of  a  specific  virus,  atlerwurrl  became  a  strong 
IvcKi'iite  therefor.  He  was  led  to  regard  a  successful  inoculation  as  afU:»rding 
the  only  criterion  and  reliable  test  of  tuberculous  disease ;  that  the  etiology 
of  tuberculous  disease  invariably  involves  the  presence  in  the  system  of  this 
virus;  that  it  exists  in  a  latent  form  whenever  there  is  an  innate  prrnl ispoei- 
tion  to  phthisis ;  and  that  it  may  enter  the  system  in  dificrcnt  directions^ — 
namely,  with  the  inspired  air  into  the  lungs,  and  even  within  the  skull  through 
tlie  foramen  of  the  ethmoid  bone,  into  the  small  intestine  by  deglutithm,  and 
into  the  uterus  with  the  semen.  Becoming  developed  in  anv  situation,  the 
vims  may  remain  localized,  or  it  may  be  disseminated  more  or  less  extensively 
by  means  of  the  lymph  aud  blood.  The  behavior  of  the  tuberculous  virus, 
according  to  Cohnheim,  corresponds  cloi^ely  to  that  of  syphilis. 

Experiments  made  by  Gerlach,  Bollinger,  Aufrecht,  Cliavcau,  Leiscriiig, 
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Ilnrma,  Guntberu  and  others,  have  shown  that  the  disease  may  be  comimini- 
cated  by  inoorporathig  tuberculous  matter  with  food.     Kolibits,  guinea-pigs,  , 
dogs,  calves,  gwine,  sheep,  and  gontit  have  l^een  rendered  tubereulous  by  these! 
experimental.     Klelis,  Tnppeincr,  Parrot,  and  F\jec'h  cliiim  to  have  comDmni- 
cated  the  disease  by  conibining  witli  the  twd  tlie  inntt'C'r  of  expectoration 
from  phrhisienl  paticnti^,     (nnhirh  and  Klebw  have  seen  tlie  disease  in  animalft  j 
ft'd  with  milk  from  rows  atlectcd  with  the  >io-oa lied  pearl  disease  (perlsiicht)J 
winch  h  considered  to  be  identical  with  phthisis.    Finally,  the  disease  appears  j 
to  have  been  produced  by  exposing  animals  to  an  atmosphere  impregnated} 
witli  tine  particles  of  tubercidous  n.atter  by  means  of  an  atomizer,  and  bj 
blowing  into  the  trachea  this  matter  reduced  to  a  line  powderJ 

It  is  noteworthy  that  tuberculous  disease  may  be  produced  by  inoculating^ 
with  the  infiltrated  product^  with   mntter  from   miliar}'  tubercles,  or  from! 
scrofulous  glands  in  the  neck.     The  identity  of  thene  morbid  product**  is  thuil 
made  evident,  assuming  that  the  fact  of  communicability  involves  the  exist*' 
ence  of  a  speciiic  virus. 

The  jiractical  importance  of  the  facts  already  ascertnined  respecting  the  com^j 
municidiility  of  phthisiH  is  o!)vioiis.    They  constitute  the  foundation  for  a  reason-'J 
able  supposition  that  the  disease  may  be  communicated  to  man  by  means  of  T 
the  merit  of  tubcrf-nhaus  animals^  by  milk,  and  by  breathing  an  atniospheroi 
charged  with  particles  of  tubercle.     That  the  instances  in  which  the  discasej 
is  communicated,  however,  are  rare  seems  to  be  a  rational  inference  tVora  theJ 
difficylty  of  obtiining  clinical  fuoof  of  comnuinicability,     Thnt  susceptibility 
is  an  essential  factor  is  made  evident  by  the  well-known  prcdisjKxsition  per- 
taining to  certain  periods  of  life.    It  is  to  be  considered  tluit  while  the  commu- 
nicability of  the  disease  to  certain  animals  is  abundantly  shown  by  the  experi* 
nenfs  to  which  reference  has  been  niiuie,  the  existence  of  a  special  virus  or  l^l 
Dutagium  is  not  sm  certainly  est abli sited  by  tfiese  exj)eriments.    They  leave  laf 
l>e  sett  led,  by  further  investigation,  the  question  whether  or  not  the  comnm*! 
nicahility  of  the  ilisease  involves  only  the  agency  of  a  septic  matter  devoid  , 
of  the  special  character  expressed  by  tlie  terms  virus  nnd  contogium.     With- 
out waiting  for  data  sufficient  to  settle  this  important  question,  prudence 
would  dictate  the  propriety  of  all  practicable  precautionary  measures. 

Htill  more  recently,  and  since  the  foregoing  remarks  on  the  conimunica-- 
bility  of  phthisis  were  written,  Jiave  appeared  the  remarkable  experimental! 
researches  of  Koch  of  Kerlin.     Koch  claims  to  have  demonstrated  the  con- ' 
slant  presence  in  tuberculous  products  of  a  specific  organism  which  he  calls 
the  bacillus  tuhereulosis,  and  tlvat  it  is  not  found  in  non-tuberculous  prod ucii^^ 
This  parasite  he  has  isolated,  and  1>y  cuhivation  carried  through  several  puc 
cessive  generations.     By  its  introduction,  af>er,  as  well  as  before,  cultivation,  ' 
into  the  pleural  cavity,  the  peritoneal  cavity,  the  anterior  chamber  of  the 
eye,  and   in  other  situations,  he  produced  tuberculous  dist»asc,  not  only  in 
rabbits  and  guinea-pigs,  but  in  dog??  and    rats,  the  latter  animals  being  les* 
susceptible  than  the  former  to  tuberculous  infection.     In  his  experimental 
observations,  animals  not  inoculated,  placed  under  the  same  external  condi- 
tions as  those  iiioridatcd,  did  not  beromc  tuberculous.     The  same  parasite, 
alike  capable  of  iidecting  healthy  animals,  he  found  in  miliary  tubercles,  in 
the  cheesy  tuberculous  deposit,  in  ecroftilous  glands,  and  in  tlie  sputa  fron 


'  For  a  futnTniirT  of  the  experiments  relating  to  the  commiinic-ftbiUtv  of  hjlirmiloui 
diseiit«e  by  inociiLitioa,  by  the  mgestion  of  tutierculous  mntter,  and  by  its'  inhalntltin,  andj 
for  referenre,  tlie  rearler  is  referre«l  to  an  article  by  Wm.  P.  Whitney  in  the  /jW^nlT 
Medir^tl  and  Si*rff(fai  Journal^  July  28,  1881 ;  to  the  article  on  *' TuberL'iitr^is *'  by  Fred«3 
erifk  CSIiiiituek  in  Hupplernent  tn  ZinnM*en*s  OtfffnfMrtUfi  nf  the  Praefice  nf  Medicine^  '^^^|l 
to  the  "Cartwriplit  Letiiires;'  by  William  T.  Belfield,  M.  D.,  piiblishefl'in  the  New  Ym-lr 
Mrdirftl  l^tford  in  Fehnmry  and  Miircb,  1883;  arul  to  an  article  by  Surpeon  George  M. 
Steuiberg,  U.  S.  Array,  in  The  Amfncan  Jown^U  of  Medical  &*€ncM,  January,  1885. 
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not  to  have  lost  its  vit 


in 


tuberculous  patiente.     Tlie  parasite  waa  ft 
dricl  sputa/ 

The  researches  of  Koch  hnd  been  continued  for  two  years  before  the  pub- 
lication of  the  remilts  in  March,  1882.  Moreover,  hia  ability  as  a  skilled 
experimental  observer  in  the  study  of  micro-orgaDisnis,  iind  his  sincerity  as  a 
trulh-seeker,  are  univeraallj  admitted.  Natural ly^  the  publication  of  tiie 
results  of  his  researches  excited  at  once  great  interest  in  all  countries.  At 
the  prcs^-nt  moment  (April,  1885)  quci^tions  connected  with  the  bacillus  tiilier- 
culosis  are  more  considered  than  any  others  relating  to  medical  putholugy 
and  etiolo;^.  Thus  fur,  the  observations  of  competent  medical  niycologigts 
are  confirmatory  of  the  re^sults  of  the  researches  by  Koch,  It  seems  to  be  e4*t!il> 
ILihed  that  the  so-called  bacillus  tulierculoni^  is  uniformly  present  in  tubercu- 
lous products,  and  as  unilurmly  absent  in  otJier  morbid  products ;  that  it  is 
generally  present  in  the  ?|>uta  of  phthisical  patients,  and  never  present  in  the 
aputa  of  non*phthisical  patients  ;  and  that  tuberculous  disease  in  animals  may 
m  produced  by  inoculation  with  this  organism  after  cultivation  has  been  suffi- 
ciently continued  to  eliminate  all  else  pertaining  to  the  tuberculous  product. 
On  these  data  are  based  the  conclusions  that  phthieis  is  an  in  tec  ti  oils  disease — 
in  other  words»  that  it  iiivolvt^s  in  its  causation  a  specihc  agent  capable  of  self- 
multiplication  ;  that  it  is  a  communicable  diseiu^e,  and  that  the  agent  of  the 
communication  is  tlie  bacillus?  tuberctdosis — that  is,  this  agent  is  the  contagium* 
The  fupposition  that  the  presence  of  the  bacillus  is  secondary  to  the  tuber- 
culotiB  anectioti  is  not  tenal>lc  in  view  of  the  fact  that  the  al3'ection  is  produced 
hy  the  iutroduction  of  this  (ir;j;nnisrn  at\er  it  has  passed  through  sevend  geue- 
mtiona  by  culture  out  of  the  botiy. 

As  has  been  already  seen,  cliniral  experience  fails  to  inmish  positive  proof 
of  the  communicability  of  plithisis.  There  are  many  striking  instances  which, 
taken  by  tliemselves,  render  it  probable  that  the  disease  was  communicated ; 
but,  on  the  other  hand,  there  are  so  many  cases  of  its  dcvehvpment  under  cir- 
cumstances not  pointing  to  contagion,  and  of  the  number  ol  persons  in  close 
proximity  t^  tuberculous  patient"^  the  proportion  of  those  who  become  atiected 
19  so  small,  that  it  has  seemed  impossible  to  establish  the  doctrine  of  conta- 
pon  by  clinical  evidence. 

The  insufficiency  of  clinical  proof,  however,  cannot  invalidate  the  demon- 
itratifjn  by  inocuhition.  Assuming  it  to  be  demonstrated  that  the  dif^ease 
involves  a  specific  agent,  and  that  this  agent  is  proven  to  be  a  contagium  by 
its  capability  of  producing  the  dii?ease  when  introduced  into  a  healthy  budy^ 
the  conclusion  as  to  communicabiHty  is  not  to  be  t?htiken  by  the  lack  of  cor- 
roborative clinical  evidence  or  by  inability  to  explain  certain  iacts  which 
seem  to  he  inconsistent  witli  tliat  conclusion.  Having  accepted  a  demon- 
stroted  truth,  the  endeavor  sluaikl  be  to  reconcile  therewith  facts  which  do 
not  sustain  it  and  whirh  may  appear  to  be  opposed  to  it.  It  remains  to 
inquire  in  what  way  the  comnmnicability  of  phthisis  by  means  of  a  conta- 
gium vivum  is  to  be  recuneiled  with  fticts  furnished  by  clinical  experience^ 

If  we  accept  the  conclusion  tlmt  a  particular  parasitical  organism  is  the 
primary  and  efficient  causative  agent  in  the  production  of  phthisis,  the  devel- 
Dpmcnt  ami  multiplicjition  of  this  organism  must  require  certjun  local  con- 
ditions. Without  tlR*se  the  parasite  ts  innocuous.  The  conditions  are  to  its 
development  and  multiplication  what  t!ie  fieculiarities  of  soil  are  to  the  pro- 
duction of  different  vegetabk*s.  Of  the  tuiture  of  these  conditions  we  are  at 
present  ignorant.  When  they  exist  the  bacillus  develops  and  multiplies; 
when  they  are  wanting  the  parasite  is  incapahle  of  development  and  multi- 
piicatioD.     Tliis  dependence  of  specific  morbific  agents  upon  particuhir  con- 

*  For  the  detnils  of  KcK.*li*a  researches  vide  his  report  in  the  BtrUncr  klinhchr  Wiychtn- 
tkthrift,  April  \i\  J 882;  vide,  also,  I'erhfindtitngen  deft  Con^e^seMf^r  Inntre  Mtdicin^  Enter 
Congre«  geli&lteo  s»  Weisbaden,  20-22  April,  1HS2, 
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dittons  is  exemplified  in  other  infectious  diseases.  For  example,  the  contn- 
gium  of  the  eruptive  fevers,  received  into  the  system  ever  so  abundantly,  is 
inoperative  in  mme  persons,  and,  m  a  nile  with  njre  exceptions,  it  is  never 
operative  after  the  disease  which  it  oceasiuni^  has  hcen  once  experienced.  In 
the^e  instancc«i  it  is  not  the  eontapura  itself  which  has  lu«t  the  capability  of 
pnxlucing  the  disioase,  but  the  conditions  for  iu  activity  are  wanting.  Of  the 
nature  of  these  conditions  we  know  as  little  as  of  those  which  are  essential 
to  the  deve!oj*ment  and  multiplication  of  tlie  bacillus  tubercidosis.  The  inocu- 
lation of  animals  with  tuberculous  matter  shows  that  the  disease  is  produced 
in  some  specicv*  of  animaji*  much  more  readily  than  in  other  species,  and  iiome 
animals  of  the  same  species  much  more  than  others  are  susceptible  to  this 
conta^dum.  These  facts  are  to  be  explained  by  variations  in  dilierent  species 
of  animals,  and  in  diflerent  animals  of  the  same  species,  as  regards  the  con- 
ditions required  for  the  efficiency  of  the  morbific  agent. 

The  iuaXs  m  the  clinical  history  of  phthisis  which  denote  a  constitiitionnl 
predisposition  thereto  or  a  tnhercuioiis  cachexia  are  explicable  by  reference  to 
the  conditions  rcmilsite  for  the  development  and  multiplicatiim  of  the  para- 
site, A  predisposition  winch  may  be  innate,  iTdieriterl,  or  acquired  involves 
the  existence  of  these  conditions.  The  latter  may  be  greater  or  less  in  depree. 
The  causative  agencies  of  coniinement  within  doors,  humidity  of  soil,  pre^* 
nancy,  etc.  operate  by  either  giving  rise  to  or  increasing  these  conditions. 
If  tliis  view  be  correct,  it  is  evident  tliat  the  curative  influence  of  climatic 
changes,  alteration  of  the  habits  of  life,  and  other  hygienic  agencies  must  be 
by  means  of  an  etJcct  exerted  upon  these  conditions;  and  probably  it  is  m 
this  way  chiefly  that  remedies  are  useful.  Of  the  essential  nature  of  these 
conditions  we  know  neither  more  nor  less  than  of  what  consists  the  tuberculous 
cachexia.  We  are,  of  course,  as  i^nonmt  of  the  one  as  of  the  other  if  it  be 
assumed  that  they  arc  identical — thiit,  in  other  words,  the  different  expres- 
sions have  the  same  meaning.  The  only  tlifierence  is  this:  If  phthisis  be  an 
infectious  and  a  communicable  dis^Mise,  a  contagium  enters  into  its  etiology ; 
wlierejis  if  the  existen**e  of  a  contagium  l*e  chnietb  it  follows  that  the  cachexia 
Ls  itself  sufbcicnt  for  the  causation  of  tlie  disease. 

In  connection  with  the  otiulogy  of  j»hthisis  a  theory  wljieb  of  late  yea: 
has  found  favor  with  many  slumld  be  referred  to.  It  is,  that  this  disease  ma^ 
l>e  a  result  of  the  absorption  of  ca  sea  ted  non-tuberculous  morbid  products  in 
diflerent  parts  of  the  body.  This  theory  of  autochtbonous  infection  derives 
but  little  support  from  clinical  obscr%'ation.  In  much  the  larger  proportion 
of  the  cases  of  phthisis  it  is  impossible  to  discover  anywhere  caseatcd  morbid 
products  which  may  be  supposed  to  have  a  causative  connection  with  the  di^ 
ease.  To  asw^^ume  that,  when  not  rjiseovere*!,  foci  of  infection  nevertheles)?  arc 
concealed  somewhere  within  the  organiiim  is  evidently  begging  the  question. 
On  the  other  hand,  how  otlen  do  suppurations,  necroses,  and  degenerated 
morbid  prtMJucts  occur  in  diflerent  situations  without  being  followed  by 
]>hthisig  I 

Symptomatology  and  Complications.^ — Giving  under  this  bead  a  fuller 
account  of  the  symptomatology  and  complications  than  has  been  already 
given  in  sketching  the  history  of  the  disease,  it  will  be  a  convenient  arrange- 
ment to  consider  these  topics  in  their  relations  to  the  difTerent  anatomical  sys- 
tems of  the  body — namely,  the  respiratory,  circulatury  (including  tempera- 
ture), haematopoietic,  digestive,  nervous,  and  genito-urinar)'-  systems. 

Symptoms,  etc.  referable  to  the  l\es]»irBtor\^  System. — The  dry  cough 
which  IS  the  earliest  pulmonary  symptom  in  typical  cases  is  to  be  regardid 
as  an  effect  of  the  local  irritation  caused  by  the  presence  of  the  tulx?rculou8 
product.  This  product,  increasing  and  extending,  gives  rise  to  circumscrilied 
bronchitis  which  causes  increase  of  cough  with  expectoration.  The  expector- 
ation represents  this  secondary  brunchitis  prior  to  the-  occurrence  of  ulccra- 
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tion^  the  e&eape  of  liquefied  tuberculous  product,  and  tlie  existence  of  cavities. 
The  quantity  nnd  the  elmracters  of  the  nnitter  expectorated  depend  cm  the 
degree  and  the  extent  of  the  broiichiul  inflammation,  the  hitter  depending  on 
the  extent  of  the  phthisical  iiHertiou.  Diflerent  cuhcs  present  wide  variations 
in  these  rcspeets.  The  frequent  y  and  severity  of  the  cough  depend  in  n  great 
measure  on  the  quantity  of  the  mutter  of  exjieetoration  and  itjei  adhciiiveness. 
The  matter  ex|)ectorated,  at  first  semi-transparent  mucus,  beet»mes  muco-ptiru- 
lent,  the  chtiraeters  pertaining  to  nmcus  and  pus  being  combined  in  varying 
proportions,  as  in  cases  of  chronic  bronchitis.  Nummular  sputa — so  railed 
from  the  resemblance  in  form  U*  a  coin  when  lying  on  a  flat  surface,  tlie  ed^es 
often  serrated — are  consideaHl  as  easts  of  small  cavities  forn)e<l  by  dilated 
bronehL  A  microscopical  examination  of  the  t^puta  may  show  elastic  yellow^ 
fibres.  The  presence  of  these  is  almost  juithognfmionic  of  phthisis^  and  de- 
notes either  the  process  of  ulceratitm  or  exfoliation  of  tissue  from  within 
cAvities/  Liquefied  tuberculous  pnxbict  appears  in  the  matter  f»f  expectora- 
tion as  a  puriform  tlyid.  It  sometimes  contains  small  semi-s<»lid  tuber- 
culous masses.  The  liiimg  membrane  of  tuberculous  cavities  furnishes  a 
veritable  purulent  matter  of  expectoration.  It  is  stated  by  Bub!  that  the 
prest^nce  of  alveolar  e])itheliimi  in  the  sputa  is  *listinctive  of  phthisis ;  hence 
the  name  proposed  by  him,  dfsquamative  pneunnmia.  It  is,  however,  stated 
by  Frischl  that  the  alveolar  epitheFmm  is  found  iu  the  matter  expeetornted 
in  ciX8e&  of  tedema  and  congestion  of  the  lungs.*  There  is  sometimes  notablti 
fetor  of  the  matter  of  ex|>eetoration,  due  to  putrescent  decom^iosition  of  the 
purulejit  contents  of  cavities  or  to  small  sloughing  portions  of  j)ulmonary 
tissue.  The  varieti<?s  of  siiuta  which  have  been  mentioned  may  be  accom- 
panied by  a  serous  liquid  in  more  or  less  abundance.  Calcareons  masses 
varying  in  size  from  a  pin*s  head  to  a  i>ea  are  exjiectorated  in  some  cases.  I 
hftve  known  several  hundred  to  be  expectorated  in  a  single  cai^e.  In  the 
instances  which  have  fid  1  en  under  my  observation  these  pulmonary  calculi 
hftve  been  exj>ectorated  when  the  symptoms  have  denoted  arrest  and  regres* 
sion  of  the  disease ;  and  it  is  consistent  w  ith  this  fact  to  regard  them  as  obso- 
lete tuberck'S.  They  are  not  to  be  confounded  with  the  small  solid  bodies 
sometimes  formed  in  the  follicles  of  the  tonsils,  the  latter  consisting  of  a  seba- 
ceousdike  pnxlnct,  which  is  crushed,  without  cnmibling,  by  pressure,  and 
emits  a  fetid  odon  JSinc-e  the  discovery  of  tiie  bacillus  tuberculosis  by  Koch 
niieroscoj)ieal  examinations  of  sputa  in  a  large  mind>er  of  cases  by  diHerent 
obser%'er«  have  shown  that  this  parasite  is  generally^  but  not  invariably,  pres- 
ent. Its  abundance  in  the  sputa  appears  to  correspond  to  the  rapidity  with 
which  the  tuberculous  affection  is  progressing,  and  examinatioTis  with  refer- 
ence to  its  presence  and  its  abundance  are  of  much  practical  utility  in  diag- 
nosifl  and  prognosis. 
Ilrmoptysis  occurs  in  a  large  proportion  of  the  cases  of  pulmonary  phthisic 

L*  In  order  lo  diecover  (lie  eln^tic  fibres  readily^  Fen  wick  advises  ns  foUowB:  "  Prepare 

Bobjtion  of  caustic  Bcxla,  al>i>iil  twenty  graimi  to  an  ounce  of  diHtilled  wnter,     Collet't  all 

lie  {mtient  ha;*  expectoralLnl  in  twelve  or  twenty  iViyr  hours,  from  len  at  iuv:Ui  l<>  ten  the 

next  momintr  bfirifj  the  bent  ijcrifnl.     Ponr  thi»,  previously  mijteil  iiml  vi-ell  »liaki?n  wiili 

»n  ecjual  quuntity  uf  the  sfnhi  sohition,  into  a  glass  lieaker,  and  Ix^'d  it  over  a  gay  or  spirit- 

liUDp,  iitirring  it  oocusion^My  with  a  i^jlass  rod.     A  teftt-tuhe  does  not  warm  m  welt  as  a 

Usftker.     Afl  soon  as  it  boils  pour  it  into  a  conical  glass,  and  add  four  or  five  limes  thts 

amounl  of  cold  distilled  water.     If  the  numiB  is  still  gelulinoiJi<  oilier  hoilinj;!;,  you  have 

cither  addeiJ  too  little  scxia  or  not  knletl  it  sufficiently.     The  cold  water  carries  down  to 

the  bottom  of  the  glass  any  lung-tissnes  that  nmy  be  present,  where  they  form  a  slight 

de(^Kiiit  in  atK>ut  a  quarter  of  an  hour;  if  no  deposit  ie  visible,  pal  the  glai*  asiile  for  two 

or  three  hoars.     Keraove  the  detHwit  with  a  dipping^tuhe,  place  it  rn  a  glai«  celJ^  cover 

it  with  m  piece  of  thin  ghu^«i,  and  examine  with  a  *vne-inch  obieet^glaiw.     The  hing'Strui- 

tufea  will  be  often  found  dinging  to  hairs  ami  other  foreign  IxMliei}  present  in  the  sputa** 

{Guidi  to  Medical  Dioffnojsm). 

•  Vide  NiejDeyer  by  Seits,  tenth  ©d. 
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It  occurs  much  oftener  in  the  early  than  m  a  later  period  of  the  disea^.  As 
regards  the  number  of  attaeki*,  their  duration,  the  Intervals  between  them, 
and  the  amount  of  hemorrhage,  there  are  wide  variations.  Prior  to  the 
formation  of  cavities  the  heraorrliage  is  from  the  bronchial  tubes  (bmnclior- 
rhagia).  After  cavities  are  formed  the  blood  comes  from  the  interior  *>f 
these.  As  a  rule,  bronchial  bemorrhnge  is  not  followed  by  the  evideni.'e  of 
any  iucreaBc  of  tlie  jililhisiciil  afiection.  Not  infrequently  a  sense  of  relief 
follows.  The  analytif-al  study  of  a  hirge  collection  of  cases  shows  that  the 
occurrence  of  bronchial  hemorrhage  does  not  diminish,  but  appaix^ntly 
increases,  the  chances  of  arrest  and  of  tolerance  of  the  diaeaBe.  Thik 
statement  holds  true  with  regard  to  cases  in  which  tlie  hemorrhage  is  otteu 
repeated  and  profu.-^e,  as  well  m  to  those  in  which  it  is  slight  and  infrequent.* 

Cavernous  hemorrhage  may  be  due  to  rupture  or  ulceration  of  parenchy- 
matous bands  which  traverse  c4ivitie&,  but  oilcn  it  is  caused  by  the  btireting 
of  small  aneurigims  in  their  walk.  It  may  be  so  profuse  as  to  prove  fatal. 
Cavities  sometimes  become  filled  with  coagulated  blood,  which,  if  life  con- 
tinue^ becomes  deconiTOsed  and  gives  rise  to  a  grumous,  fetid  matter  of 
expectoration.  Bronchial  hemorrhaj^  is  suii posed  to  be  caused  by  a  circura- 
ecribed  hypenemia  ot  the  situation  where  the  olood  escapes.  Id  a  case  under 
myobgervntion  in  which  death  took  place  shortly  ai\er  a  profuse  haemoptysis, 
there  was  congestion  limited  to  the  middle  lobe  of  the  right  lung,  and  the 
bronchial  tubes  in  this  situation  contained  bloody  mucus,  none  being  found 
elsewhere,  A  circumscribed  h3'|>erfemia,  however,  nmst  depend  upon  some 
local  cause.  Probably  in  most  instances  this  anterior  local  cause  is  the  tuber- 
culous product.  That  the  escape  of  blood  involves  a  change  in  the  coats  of 
the  vessels  from  which  it  escapes  is  probable. 

A  rare  event  occurring  in  connection  with  hfcmopty^is  is  the  coamilation 
within  the  bronchial  tubes  of  fibrin  which  may  be  exjK}etorated  in  tne  form 
of  casts  of  the  tubes,  analogous  to  those  which  characterize  fibrinous  or  plastic 
bronchitis,  I  have  met  with  an  instance,  and  also  with  a  case  in  which  after 
death  the  bronchial  tubes  of  an  entire  lobe  were  found  to  be  filled  with  solid- 
ified fibrim  The  death  in  this  instance  followed  quickly  a  profuse  hiemop- 
tysis.  There  is  not  the  danger  connected  with  the  gradual  disintegration  and 
expectoration  of  the  coaguhitcd  fibrin  which  was  surnu.^ed  bv  ^iemeyer. 

The  presence  of  the  tuberculous  product  in  the  lungs  and  the  processes  to 
which  it  gives  rise,  inclusive  of  the  scconrlary  bronchitis,  occasion  no  pain. 
Patients  often  strike  the  cljcst  with  violence,  ns  atlbrding  to  them  evidence 
that  the  organs  are  sound.  But  in  most  cases,  from  time  to  time  during  the 
course  of  the  disease,  sharp  stitch-like  pains  occur.  They  are  sometimes 
slight  or  moderately  severe,  out  tlu'y  may  be  ^uffieifntly  inti'nse  to  confine  to 
the  house  or  even  to  the  bed.  They  last,  usually,  but  a  few  days,  and  recur 
at  variable  intervals.  They  are  referre^l  gentrafly  to  the  upjier  part  of  the 
chest,  often  beneath  the  scapula.  Patients  are  apt  to  imagine  that  the  pains 
are  rheumatic.  They  are  symptomatic  of  sucrcssive,  circumscribed,  dry 
pleurisies,  which  arc  very  rarely  wanting  in  cases  of  phthisis,  leading  to  the 
pleuritic  adhesions  constantly  found  aftjcr  death.  The^  pleurisies  are  second- 
ary  to  the  phthisical  affection,  and  recur  at  epochs  when  new  developments 
of  the  latter  take  place.  There  is  no  re^ison  to  suppose  that  they  contribute 
in  any  way  to  the  increase  of  the  phthisical  aflection.  On  the  other  hand, 
they  protect  against  one  important  event  at  least— namely^  perforation  of 
lung,  and,  as  consequent  thereon,  pneumo-hydrothorax.  In  this  point  of 
view  they  are  conservative.  These  pleuritic  pains  are  to  be  discrirmnale*! 
from  those  of  intercostal  neuralgia.  The  neuralgic  pains  generally  are  situ- 
ated lower,  ami  the  diagnostic  criterion  of  intercostal  neuralgia  is  available — 

^  Vide  PhthisUf  in  a  Series  of  Qinical  Studies^  by  the  author. 
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namely,  the  tenderoca^  on  pressure  in  the  intercostiil  spaces  near  the  median 
line  in  fronts  the  axillary  hne,  and  the  spinal  column. 

The  respirations  ar^  more  or  less  frequent  in  di  tie  rent  cases  and  at  different 
periods  in  the  sa:ne  ctise  accordintj  to  the  impairment  of  the  function  of 
ha^raatodia  by  the  pulmonary  affection  and  the  increased  frequency  of  the 
heart's  action.  A  sense  of  the  wtint  of  breath  as  implied  in  the  term  dysp- 
ntT?a  tj,  however^  sehlum  sufficient  to  occasion  much  suffering.  Even  wheti 
the  respirations  are  conoid  'riildy  increa.seil  in  number  it  is  rare  for  the  patient 
to  complain  of  the  wsitit  of  l>rc:itH  when  at  re^t.  A  degree  of  nmscnlar  weak- 
nt\v<  which  prevents  the  patient  from  freeing  the  bronchial  tubes  iind  cavities 
of  morbid  products  may  give  rise  to  distres*iing  dyspncea.  A  sudden  incTCMse 
in  the  frequenev  of  the  respirations,  with  dyspnoea  and  cvaiiosin,  when  not 
attributable  to  filling  of  the  bronchial  tubes  nor  to  pneumothorax  nor  pleu- 
ritic effusion*  points  to  the  development  of  miliary  tubercles  in  abundance—- 
ill  other  words,  to  the  supervention  of  Jicutc  fiiberciilosis. 

Important  complications  referable  to  the  respiratory  system  are  larjTigitis, 
non-tuberculous  pneumonia,  pleurisy  with  eflusion,  pt^rfuration  of  lung  ivith 
pneumo-hydrothorax,  pneumorrbagni,  and  pulmonary  gangrene. 

Dvi^phonia  and  aphonia,  the  voire  being  hunky  or  hoarse  and  the  whisper 
atridulous,  denote  laryngitis.  These  diagnostic  symptoms  are  never  wanting, 
and  the  larvrtgeal  complication  rnay  be  excluded  it  they  l>e  absent;  but  I  lie 
extent  to  which  the  larynx  is  affected  is  of  course  determinable  by  means  of 
the  laryngoscope.  The  affection  in  some  cases  extending  to  the  epiglottis, 
paroxysms  of  cough  and  spasm  of  the  glottis  are  produced  by  the  act  of 
swallowing  fotyd  and  drinks.  The  interference  with  deglutition  may  be  so 
great  fv  to  restrict  seriously  alimentation,  and  in  this  way  may  hasten  a  fatal 
termination  of  the  disease.  In  the  majority  of  cases,  however,  deglutition  is 
not  interfered  with.  There  is  very  rarely  laryngeal  obstruction  to  respiration. 
The  atieetion  involves  little  if  any  liability  to  the  suiierveution  of  acute  laryn- 
gitis or  oedenm  of  the  glottis. 

In  moat  causes  the  larjTigitis  occurs  at  a  considerable  period  af^er  the  com- 
raen cement  of  the  pulmonary  affection,  this  period,  in  a  profmrtion  of  more 
tlian  one-tkird,  being  from  two  to  four  years.  In  some  instances  it  seems  to 
occur  colncidently  with,  and  in  some  to  precede,  the  pulmonary  affection. 
In  the  latter  instances  it  is  probable  that  latent  tuberculous  disease  of  the 
lungs  preceded  the  laryngitis.  The  diversity  as  regards  the  inter\'al  of  time 
between  the  date  of  tfie  pulmonary  affection  and  of  the  occurrence  of  the 
hiryngitis,  the  apparent  coincidence  in  the  occurrence  of  both  in  soTue  in- 
dtaiices,  and  the  want  of  any  uniformity  in  different  cases  as  reganis  the 
amount  of  pulmonary  disease  and  the  Htiige  of  its  pmgress  when  the  laryn- 
gitis occure,  render  it  a  rational  conclusion  that  laryngitis  is  not  dependent 
on  the  disease  of  the  lungs,  but  that  it  proceeds  from  the  same  cause  which 
determines  the  latter. 

Excluding  the  instances  in  w^hich  the  larjTigitis  invoh^es  the  epiglottis  and 
interferes  with  ah' mentation,  clinical  experience  teacht^s  that  this  cmnplicntion 
tUyn^  not  diminish  the  chances  of  arrest  or  recovery  from  the  pulmonary  atlec- 
iion,  and  that  it  has  no  untoward  influence  on  the  ihj ration  of  the  disense  in 
the  cases  whicfi  sooner  or  later  en<l  fatally.^  As  a  rule,  in  ctises  which  recover 
the  voice  remains  permanently  more  or  less  affected. 

Acute  lobar  pneumonia  or  pneumonic  fever  is  sometimes  an  intercurrent 
ITection  in  cases  of  phthisis.  The  cnses  arc  so  rare  as  to  show  absence  of 
ny  predisposition  to  that  disease  derived  from  the  phthisical  affection.  The 
pneumonia  emls  in  recovery  in  a  proportion  of  cases  suffieiently  large  to  show 
that,  a8  a  rule,  the  prognosis  is  not  unfavorably  influenced  liy  phthisis,  and, 
80  a  rule  also,  the  course  of  the  latter  is  not  influenced  untavorably  by  the 

'  Vide  PhlhisiSf  in  a  Sme9  of  Ctinieal  Studks^  by  the  author. 
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pneumonia.  A  circumHiTjbed  pneumonia  b  an  occ4isional  complication  of 
phthisis.  Its  non-ttiberculous  chiiractt^r  is  F^hown  hv  the  rapidity  and  com- 
pleteness of  the  absorptiou  of  tlie  intra-ve&icular  product.  This  circumweribcd 
pneumonia  gives  rise  to  physical  signs  which  appear  to  denote  a  rapid  and 
eonaideruble  increase  of  the  phtbiaical  aHection.  Tlie  disappearace  within  a 
short  period  of  the  nfldud  dulnese  on  percut^v^ion,  bronchial  ri^piration,  and 
bronchoj>hony,  h^  the  evidence  that  these  slj^nij  represent  a  cireiundcribed 
pneumonia  occurring  as  a  complication. 

Pleurisy  witli  serous  etfusion  is  not  an  infrequent  complication  at  an  early 
period  in  the  course  of  the  disease.  There  is  very  little  if  any  liability  to  its 
occurrence  at  an  advanced  period,  except  as  iu^sociatcd  with  pneumothorax 
from  perforation  of  hmg.  It  is  prubably  secondary  in  certain  of  the  cases 
in  which  the  phthisical  aHection  uj»|iearH  to  follow  the  pleuriirV.  The  pleu- 
ritic e tension  appears  to  retard  the  prn^rre.*s  of  the  phthisical  atiection,  Clin- 
icJil  experience  shows  that  this  c^nnplicutioti,  if  it  be  unilateral,  is  not  an 
untoward  event.  A  dsmble  pleurisy  with  ciliision  is  evidence  of  the  exist- 
ence of  phthisis. 

Perforation  of  lung,  giving  rise  to  pleurisy  with  effusion  and  pneumothorax, 
m  an  event  which  belongs,  with  some  exceptions,  tu  an  advanced  period  of  the 
disease.  The  pt»rforatifm  is  caused  by  rupture  of  the  wall  of  a  cavity  suwr- 
fieially  situated  where  pleuritic  adhe^fiion  from  circuniscril>ed  diy  pleurisy  had 
not  taken  place.  In  most  instances  the  occurrence  of  the  fierforation  is  quick- 
ly followed  by  acute  pain  and  orthopnoea,  with  notable  disturbance  of  the  cir- 
culatitin,  fever,  and  prostratiun,  these  symptoms  being  due  to  the  sudden  en- 
tnincc  of  air  into  the  pleum!  sac,  the  development  of  acute  inflammation,  and 
rapid  serous  effusion,  fhe  recognition  of  the  pneumo-hydrothorax  by  meana 
of  physical  signs  m  easy.  The  sufiering  of  the  patient  becomes  les^s  alter 
twenty-f<>tir  or  forty-eight  hours.  In  the  great  majority  of  cases  dejith  takes 
place  within  a  short  jieriod  ;  that  is,  within  a  few  days  or  weeks.  The  dura- 
tion  of  life  de|)ends  on  the  amount  of  phthisical  disease,  together  with  the 
ecmdition  of  the  patient  as  regards  strength,  etc.  In  some  instances,  the  per- 
foration taking  place  when  the  phthisical  aflection  is  snuill  and  accompanied 
by  favorable  symptomsi,  the  pneuniohydrothorax  is  tolerated  for  a  long 
period.  The  accumulation  of  liquid  within  the  pleural  sac  sometimes  causes 
the  air  to  disappear,  and  the  pneumo-hydrothiirax  is  converted  into  simple 
]>leurisy  with  large  effusifm. 

Pneumorrhagia  and  pnlmonarv  gangrene  are  very  rare  complications  of 
pulmonary  phthisis.  The  analyticiil  study  of  nearly  TOO  recorded  caBes  fur- 
nished but  a  single  example  of  each  of  these  complications. 

Symptoms  and  Complications  referable  to  the  Circulatory  System,  includ- 
ing Temperature. — More  or  less  aceeleratitm  of  the  pulse  and  elevation  of  the 
temperature  of  the  body  belong  to  the  clinical  history  of  pulmonary  phthisis^ 
It  nmy  l>e  staled  that  the  pulse  and  temiieratnre  are  never  normal  if  the  dis- 
ease be  progressive,  A  i>er8istent  normal  j)ulse  and  no  elevation  of  tempera- 
ture therefore  denote  arrest  or  non-progressinn  of  the  disease.  It  may  also  Iw? 
stated  that  the  acceleration  of  the  pulse  and  the  increase  of  temperature  form 
a  good  criterion  of  the  rapidity  or  otherwise  of  the  progress  of  the  tul>erculou8 
disease,  provided  intlanmiutory  complications  be  excluded.  The  disease  is  pro- 
gressijig  rapidly  in  proportion  to  the  frequency  of  the  pube  and  the  increase 
of  temperature. 

If  the  disease  be  progressive  daily  exac^erbations  of  fever  take  place.  They 
occur  in  the  at\crnoon  usually,  and  continue  into  the  evening  or  the  night- 
time, ending  in  pereipiration  which  ia  more  or  less  profiise.  The  exacerba- 
tions are  orten,  hut  not  always,  preceded  by  chilly  gensations,  and  sometimes 
by  a  well-pronounced  chill  which  may  be  accompanie<i  bv  rigors.  Ihiring 
the  febrile  exaccrbattotis  the  cheeks  frequently  present  a  eireumscrlbed  flush 
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and  the  eyes  have  a  glii^teninpr  appearance.  The  term  hectic  fever  has  long 
been  applied  to  the  febrile  exacerbations  which  characterize  progre^saive 
phtliii^is. 

The  febrile  exacerbations  sometimes  occurring  prior  t^^  the  development  of 
marked  pulmonary  symptoms  may  be  supposed  to  be  nnilarial  ma ni testations. 
Recurring  daily  at  or  near  the  same  hour,  they  may  simulate  closely  the  par- 
oxysms of  intermittent  fever  A  dlflereiitiul  fxiint  is  the  exL^tence  of  more 
or  less  fever  between  the  exacerbatious  in  causes  of  phthisis,  wherejis  after  a 
parox\^m  of  intermittent  fever  there  is  apyrexia.  Another  point  is,  the 
occurrence  of  exacerbations  in  coses  of  pfithisi©  is  generally  after  niid-duy, 
TvhereAS  in  the  majority  of  cases  of  interinittent  fever  tlie  paroxysms  occur 
earlier.  But  of  course  the  existence  of  phthisis  is  to  be  nscertaioed  by  means 
of  the  diagnostic  symptoms  atul  the  physical  signs.  It  is,  however,  to  be 
bc^rne  in  mind  that  phthisis  and  inter rTiitteot  fever  may  be  associated. 

The  profuse  night-sweating  which  is  a  source  of  great  discomfort  in  ca^es 
of  phthisis  has  no  fixed  relation  to  the  intensity  of  the  fever  which  precedes 
it.    The  fever  may  be  high  and  very  little  perspirntiou  follow,  and  vice  versA. 

Acceleration  of  the  pulse  and  elevation  of  temjwratnre  may  arist?  from  an 
ifiammatory  complication,  such  as  pleurisy,  pneuoioriia,  or  peritonitis,  fuid 
■ora  the  supervention  of  acute  miliary  tuhercuiosis. 

To  endeavor  t<j  explain  the  rationale  of  the  acceleration  of  the  pulse  and 
the  rise  of  temperature  would  retpjJre  the  consideratiou  of  the  genend  pa- 
thology of  the  febrile  state.  The  al)sorption  of  se|>tic  matter  is  probalily  a 
factor,  but  is  hardly  sufficient  for  a  full  explunation,  and  it  would  not  be 
easy,  with  our  existing  knowledge,  to  explain  the  modus  operandi  of  this 
morbific  agent.  The  difficulty  here,  however,  is  not  greater  than  in  explain- 
ing the  phenomena  of  fever  when  occurring  in  other  ijathological  ctuiditions. 
Here,  ns  in  other  instances^,  there  is  no  uniformity  in  the  relative  degree  of 
acceleration  of  the  pulse  and  the  increase  of  teiii|Kirature.  The  latter  may 
be  high  without  a  ja'ojMjrtionate  disturbance  of  the  circulation,  and  the  re- 
verse.  Clinical  experience  shows  a  connection  between  a  persistent  high 
temj>erature  and  the  waste  of  the  body,  and  in  proportion  as  the  vital  powers 
decrease  the  action  of  the  heart  is  enfeebled,  and  a  notably  small  and  weak 
pulse  denotes  that  death  by  asthenia  is  not  far  distant. 

Thrombosis  of  the  iliac  vein  on  one  side  or  on  both  sides  is  an  occasional 
event  in  cases  of  advanced  phthisis  (marantic  thrombosis).  The  effect  is  a 
considerable  oxlenni  of  the  lower  limb  or  limbs.  (Kdema  of  both  lower  limbs, 
however,  occui^s  as  an  effect  of  feebleness  of  the  systemic  circuhition.  If*  as 
is  sometimes  observefl,  there  be  general  dropsy,  it  denotes  a  reoal  complica- 
tion, which  is  generally  the  waxy  variety  of  chronic  Bright  a  disease.  IJnder 
these  circumstances  the  urine  is  found  to  be  albuminous. 

Symptoms  and  Complications  referable  to  the  Haematopoietic  System. — 
PaUor  of  the  face  is  generally  more  or  leas  marked  from  an  eurly  period  in 
the  history  of  phthisis,  ami  it  becomes,  as  a  rule,  more  and  nn>rc  marked  iis 
the  disease  progresses.  There  is  considerable  variation  in  tfiis  resj>ect  in  dif- 
ferent  ca«es.  Impoverishment  of  the  blood  is  in  a  great  measure  to  be  ex- 
Jaineti  by  the  diminished  ability  to  ingest  and  assimilate  food.  It  is  not, 
uwever,  in  all  cases  proportionate  to  defective  alimentation,  and  therefore  it 
;  a  fair  inference  that  the  disease  in  some  other  unknown  way  interferes  with 
the  blood-forming  processes.  Exceptionally,  in  some  cases  in  which  tlie  disease 
is  progressing,  pallor  is  wanting.  The  complexion  sunn  times  retains  far  a 
long  time  a  rosy  color.  This  is  probably  due  to  the  cttnditton  of  the  vessels, 
and  is  not  evidence  of  a  normal  condition  of  the  blood.  It  is  a  noteworthy 
fact  that  notwithstanding  the  appearances  denoting  annemia  in  eases  of 
phthisis  the  venous  hum  in  the  cervical  veins  is,  as  a  rule,  wanting. 

Tliat  the  imj>overishment  of  the  blood  is  an  effect  of  the  disease,  and  that 
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it  does  not  contribute  to  tlie  progress  of  the  tuberculous  affection,  may  be 
inferred  froni  the  fart  thut  amuiiiic  jnitieut^  are  not  likely  to  become  phthisi- 
cal. This  fact,  which  \nii-,  already  been  stated,  is  established  by  eJinical  obeer- 
vatiou.  Nor  do  the  discase^i  relating  to  the  hiematopoietic  system,  anicunia 
being  a  promineut  feature  in  all— -namely,  Icucocythaemia,  Hodgkiirs  disease, 
pernicious  anaemia,  and  Addijsoirs  diseaiic — involve  auy  special  liability  to 
phthisia.  Other  intercurrent  aHectioua  occasion  death  in  these  diBeases  when 
It  is  not  due  exclusively  to  the  latter. 

Symptoms  and  Complications  referable  to  the  Digestive  System. — ^The 
Opinion  has  Ijcen  held  that  the  development  of  phthisis  is  precctled  and 
aecompaniiid  by  ajjpreeiable  di^i>rder  of  the  digestive  sy«tem.  This  ofuuion 
is  nut  suattained  by  the  analysis*  of  ca refu I ly-re corded  cases.  In  many,  and 
pt^haps  the  majority  of,  cases  at  the  time  of  the  eommencenicnt  of  the  plithisi- 
cal  atfcctioii  the  appetite  is  not  notably  impaired  and  the  digestive  functions 
appear  to  be  well  performctl.  Sotjner  or  later,  however,  the  ap[«tite  fails. 
This  symptom  nniy  be  marked  when  the  food  which  can  be  taken  «1<X'S  not 
occasion  evidence  of  indigestion.  I)  i  tie  rent  ca^'S  differ  very  much  as  rej;ards 
the  degree  of  anorexia.  It  is  marked  m  the  ciLses  in  which  there  ii?  notable 
increasse  of  temi)erature  and  acceleration  of  the  jmbe.  It  is  often  invincible; 
that  is,  not  only  is  the  desire  for  food  wanting,  but  there  is  a  degree  of  repug- 
nance which  renders  it  im]»ossible  for  the  patient  to  take  it.  It  is  intelligible 
that  in  these  cases  enuiciati<»n  and  exhaustion  must  be  progressive.  It  is  not 
more  easy  to  give  a  pathological  ex[)hination  of  anorexia  as  an  effect  of 
phthisis  than  when  the  j^ym[>tom  oceurs  in  connection  with  other  diseases  not 
involving  either  intlaminatiim  or  any  ascertained  structural  aiiection  of  the 
digestive  organs.  The  sytn|*tom  is  probaldy  connected  with  morbid  changes 
within  the  giLstro -intestinal  or  peptic  glandj?. 

Vomiting  is  a  rare  symptom  in  cuse^  of  phthisis,  except  it  be  produced 
sympathetically  in  paroxysms  of  coii|j;hing.  As  thus  proiluccd  it  is  not  rare. 
It  is  of  importance  from  its  interference  with  aHmcnttUion. 

Diarrhiea  is  a  frcqucjit  j^ymptoni.  It  nuiy  be  due  either  to  intestinal  indi- 
gestion or  to  a  subacute  enteritis  or  eoloniiiteritis  thcrehv  induccil  A  waxv 
or  fatty  atiection  of  the  liver  nu\y  conduce  to  dinrrho*a  by  interference  witli 
the  digestion  of  certain  alimentary  princi]>les.  If,  however,  the  diarrhoea  be 
peraietent,  it  points  to  intestinal  ulcerations.  These  are  usutdly  seated  in  the 
reyerian  and  solitary  glands  within  the  small  intestine,  but  not  infrequently 
they  are  found  after  death  in  tlie  large  intestine^  anil  in  the  smnll  intestine 
above  the  portion  in  which  the  Peycrian  glamJs  are  situated.  The  number 
and  extent  of  the  inte?*tinal  ulcers  found  after  death  do  not  always  correspond 
to  the  prominence  of  diarrhoea  as  a  symjitom.  They  cannot  be  exclu<led  by 
the  fjict  that  this  symptom  is  not  prondncut.  The  presence  of  pus  and  blood 
in  the  dejections  is  evideijce  of  ulcerations.  If  the  ulcers  be  situated  higli  up 
in  the  ijitestinal  tract,  the  pus  and  blood  may  have  undergone  cliangcs  whicn 
render  them  unrccoguizjible  by  the  naked  eye,  and  the  inicrpscope  is  nece»- 
sary  to  deujonstnite  ihtir  pret^ence.  The  diarrhrea  is  of\en  accompanii'd  by 
griping  or  co!ic-like  pains.  In  proportion  as  diarrhoea  is  prominent  it  con- 
tributes to  emaciation  niid  exhaustion.  These  etieets  are  expressed  by  the 
term  colliquative,  which  hsis  long  been  applied  by  jnedicnl  winters  to  exhaust- 
ing diftrrha'a  and  pers[>irations  occurring  in  cases  of  phthisis. 

Peritonitis  occurs  in  jibthisis  as  an  acute  and  jis  a  chronic  aflection.  When 
acute,  it  is  caused  by  inU'Stinal  j>erforation  incident  to  ulcerations;  this  is  a 
nire  accident.  It  is  to  lie  inferred  whenever  the  symptoms  denote  rapidly- 
develo[x;d  acute  peritoneal  inflammation.  The  peritoneal  sac  contains  intes- 
tinal gaB.  Perforation  is  excludcH^i  if  percussion  shows  dulncss  or  tlatne^  over 
the  site  of  the  liver.  The  nonmd  hepatic  dulness  or  Uatnc-ss  on  percuasion  la 
always  abolished  if  the  peritoneal  cavity  contains  gas.  A  tympanitic  rcsonanoe 
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over  the  liver,  on  the  other  hand,  is  not  evidence  of  the  presence  of  gas  withia 
the  peritoneal  cavity,  inasniueh  as  this  re^sonauee  may  be  eonductecT  from  the 
transverse  colon  dlstendod  with  gus.  Peritonitb  from  perforation  i^  cif^t^edily 
fatal.  In  a  chronic  form  the  peritonitis  mtiy  be  preceded  by  an  eruption  of 
miliarv  tubercles  in  thiii  situation,  or  the  intlammatiiiu  may  have  proceeded 
from  intestinal  ulcerations,  perforation  not  having  taken  place.  The  local 
symptoms  of  chronic  peritonitis  are  often  not  marked.  Ihe  diagnosis  is  to 
Ke  ba^cd  on  pain,  tenderness,  muscular  rigidity,  and  the  signs  denoting  liquid 
within  the  peritoneal  sac.  A  chronic  peritonitis  may  be  associated  with  a 
gniall  pulmonary  atlection  which  may  not  actively  progress,  and  under  these 
clrcunustancMja  the  i^erituncal  complication  ma^  be  tolerated  for  a  considerable 
period. 

Peritoneal  fistula  may  be  reckoned  among  the  complicatione  referable  to 
the  digestive  system.  It  occura  sufficiently  oflen  in  ca!?*es  of  phthisis  to  show 
efjme  pathological  connection.  Analysis  of  ca.se^  in  which  it  occurs  affords 
no  evidence  ol  its  having  an  untoward  inlhience  on  the  course  of  the  phthisi- 
cal disease.  On  the  otlier  band,  there  is  ground  for  the  opinion  generally 
held  that  it  either  occuisions  or  betokens  slowness  in  the  progress  of  the  pul- 
niouary  afTection.  It  follows  that  it  is  unwise  to  attempt  to  effect  a  cure 
by  surgical  interference.     The  characteristic  bacilli  have  been  found  in  the 

F  suatter  derived  from  peritoneal  fistula,  showing  that  this  ali'ectiou  is  tubcrcu- 

'  lous  in  character. 

Symptoms  and  Complications  referable  to  the  Nervous  System. — The  sym}> 
toras  referable  to  the  nervous  system  rehite  to  the  mind.  The  mental  facul- 
ties in  moAt  respects  remain  intact,  except  that  in  proportion  to  the  general 
feebleness  there  is  diminished  ability  to  continne  their  exercise.  The  integ- 
rity of  the  intellect,  with  one  exception,  ollen  remains  up  to  the  last  moment 
of  life.  A  marked  characteristic  of  the  disease,  however,  is  a  delusion  in 
respect  to  improveroent  and  recovery.  In  spite  of  the  progressive  emaciation 
ana  debility,  which  are  obvious  to  every  one,  patients  are  apt  to  believe  that 
their  condition  is  Ijecoming  more  and  more  favorable  and  to  feel  confident  of 
restoration  to  health.     Even  medical  men  affected  w^ith  phthisis  manifest  the 

[.Kime  delusive  ideas.  So  strong  is  the  determination  in  some  cases  to  keep  up 
the  delusion  that  the  slatenjcnts  of  patients  in  regtinl  to  their  symptoms  can- 
not be  relied  upon.  They  arc  sometimes  oHt'mk'd  if  the  physician  feels  it  to 
lie  his  duty  to  intimate  danger.  On  the  other  hand,  when  patients  are  con- 
vincefi  of  the  nature  of  the  disease,  and  that  thi  v  have  not  long  to  live,  as  a 
rule  thev  become  quickly  and  coniphtely  reconciliHl  tliertto.  i*er!raj)s  there 
is  no  other  chronic  dis<nise  in  which  the  near  approach  of  death  is  generally 
regarded  witli  greater  complacency. 

Cephalalgia,  delirium,  and  coma  are  evmptoms  which  are  developed  in  a 
few  C4ises.  They  denote  tuberculous  menmgJtis,  This  is  a  very  rare  comi)Ii- 
eatiuti  in  the  adult.  When  it  has  given  rise  to  the  symptoms  just  men- 
tioned a  speedy  fatal  terniination  is  to  Ije  expected. 

Symptoms  and  Com|>lications  referable  to  the  Geni to-urinary  System. — 
Tuberculous  disease  of  the  kidneys,  testicles^  ureters  and  the  prostate  gland 
i»  sometimes  secondary  to  pulmonary  phthisis.      The  local  symptoms  will 

Me(jendon  the  situation  and  amount  of  the  tui»erculous  product,  together  with 
the  destructive  changei?  to  which  it  gives  rise.  The  consideration  of  the 
anatonjical  c*onditions  and  the  symptomatology  falls  properly  nnder  the  head 
of  diseases  of  the  geni  to-urinary  system. 

As  already  stated,  the  variety  of  chronic  Bright'^  disease  known  as  the 

iftmyloid  or  waxy  is  an  occjxsional  conipHcation  in   east^  of  phthisis.     The 

'other  varieticis  may  coexist,  but  the  coexistence  is  rare.  There  is  no  tendency 
in  phthisis  to  these  affections,  and,  on  the  other  hand,  they  do  not  Involve  imy 
predisposition  to  phthisis. 
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As  regards  fiinctional  disorders  of  the  geoi to-urinary  system,  tlxere  is  notli- 
ing  noteworthy  which  pertains  to  the  urine.  From  the  readiness  ivith  wbicJi 
often  phthiBietil  putienta  of  either  sex  enter  into  the  marital  relation  it  may 
be  inferred  that  tlie  distmse  does  not  for  a  considerable  period  extinguish  the 
sexuiil  instinct,  liy  interrogating  a  coneidenible  number  of  patients  L011I5 
was  led  to  ciHielude  that  in  men  the  disease  has  an  erotic  intiuence.*  Fhthi^ 
leal  women  do  not  readily  conceive,  but  pregnancy  is  not  extremely  iniVe- 
<|uent.  They  may  give  birth  to  healthy  ehiklrun.  During  the  course  of 
j)hthii?is  the  menses,  as  a  rule,  cease,  but  they  continue  in  feome  ciiees  up  to 
a  late  period  in  the  history  of  the  disease-  When  Huspended  early  they  may 
return  if  the  disease  become  non-progressive.  That  the  cessation  of  the 
menses  lias  an  untavorable  inlluence  00  tJie  tuberculous  afiection  is  a  pop- 
ular errrjr.  .  Nothing  is  gained  by  eiibrts  to  bring  about  their  return.  Tneir 
cessation,  however,  is  not  a  good  omen,  and  their  return  has  a  favorable  sig* 
nificanee. 

MoRitiD  Anatomy  and  Pathology. — ^In  the  definition  of  the  common 
form  of  pulmonary  |>hthisis  were  embraced  the  leading  anatomical  charac- 
teristics of  the  dij?ea.^e.  For  a  full  account  of  these,  together  with  the 
changes  referable  to  i>eribroncliitis,  periarteritis,  endoarteritis,  secondary 
pleuritiii,  and  bronchitis,  as  well  as  for  histological  appearances,  the  reader 
is  referred  to  t^eatil^e9  on  morbiil  anatomy.  The  practical  objects  of  this 
article  will  be  fulfilled  by  stating  the  abnormal  physical  conditions  incident 
to  the  morbid  changes  in  different  cases  and  at  diflerent  perio<ls  in  the  same 
case,  and  by  a  stutcment  of  the  onatomical  j>oints  involved  in  the  general 
pathology.  Knowledge  of  the  abnormal  physical  conditions  is  essential  with 
reference  to  physical  signs  and  the  diagnosis.  It  has  also  an  important  bear- 
ing on  the  prognosis,  and  is  not  without  importance  in  its  relations  to  the 
treatment. 

Certain  anatomical  facts  nniy  be  premised,  as  follows:  The  pulnionary 
affection  begins  at  or  near  the  apex  of  one  lung  in  the  vast  majority  of 
cases ;  exceptionally  it  begins  at  the  base  of  one  lung.  The  a  Section  ejc  tends 
from  the  apex  downward.  Tlie  extension  is  not  continuous  in  respect  of 
time,  but  a  series  of  tulK^rcnlous  deposits  or  eruptions  takes  place  at  diHerent 
epochs  after  variable  intervals.  Hence  it  is  that  diHerent  sections  of  one 
lung  may  show  all  the  changes  which  intervene  between  a  fresh  deposit  and 
tuberculous  cavities.  As  a  rule,  not  long  after  the  affection  begins  in  one 
lung  the  other  hmg  is  affected.  This  rule  i^  so  constant  thtit,  although  both 
lungs  are  not  ailected  simultaneously,  the  ijffection  may  he  said  with  propriety 
to  he  bilateral.  The  constant  occurrence  of  secondary  circumscrilH'd  pkurisiea 
and  bronchitis  has  been  stated  under  the  head  of  Pulmonary  Comphcations. 

At  an  early  period  of  the  disease  the  marked  changes  appreciable  by 
jihysieal  signs  usually  consist  of  a  few  hardened  patches  or  nodules  vary- 
mg  in  size  from  that  of  a  pea  to  that  of  a  filbert,  situated  at  or  near  the 
apex  of  one  lung.  The  physical  signs  are  those  of  slight  solidification — 
namely,  some  dulness  on  piTcussion,  increase  of  vocal  resonance,  and  bron- 
cho-vesicular rcspinition.  The  presence  of  the  morbid  deposit  causes  circum- 
Bcribed  bronchitis  aflecting  the  smaller  tubes,  and  tins  complication  nuiy  give 
rise  to  subcrepitant  rilles  within  the  area  of  the  tuberculous  afiection.  The 
disease  may  end  with  no  further  increase  or  extension  of  the  local  affection, 
this  termination  resulting  either  from  self-limitation  or  from  the  agency  of 
treatment.  Of  this  fact  I  have  proof  from  casts  not  onlv  studied  during 
life,  but  in  which  appeanmc^^s  were  noted  af\cr  deatli.  The  ending  of  the 
disease  and  recovery  after  a  small  tuberculous  deposit  occur  ofUuer  than  ia 
generally  tiypposi^d. 

An  incre^ise  and  an  extension  of  the  phthisical  afiection  occasion  larger 
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•  ttiti  and  also  a  greater  degree  of  solidifientioii.  As  the  amouot  of  increaae 
and  extension  witlim  a  given  period  varies  verv  mucli  in  different  cjises,  it 
follows  that  there  hi  nothing  like  uiiit'oiTiiity  in  these  respects.  Cienemlly,  the 
foliditied  portiona  of  the  lung  form  ishinils  Ijutween  vvtiieli  the  tul>emilr>us 
def»osit  is  wanting.  Between  these  isliinds  the  hm^  not  infrequently  beeonies 
etnphyj^eniatous.  Thii*  vicarious  eniphyseuia  exphiins  the  exisU^nce  of  a 
vesieulo-tympanitic  resonance  in  some  ease^  notwithstanding  the  soliditieii* 
tion.  ExcJusive  of  that  ^ign,  ag  thus  accounted  hir,  the  solitiihcatioii  caUf^cjs 
a  dulnesa  on  |)ercm^ion  proportional  in  degree  and  extent  to  the  solitlihed 
portion  of  lung.  The  aiLscultatory  si^ns  of  sol  id  ifi  cat  ion  ttn^  gerjerally 
present — ^namely,  either  bronchial  or  lironcho-vesicular  respiration,  and 
oronchophony  or  incre4ised  vocal  resonance,  according  to  the  degree  of 
soh'difi cation.  The  existence  tjf  bronehitis  over  a  larger  extent  is  repre- 
fientcd  by  more  abundant  and  coarser  moist  bronchial  or  bubhling  rales, 
Thcs»e  rules  do  not,  as  has  been  supposed,  necessarily  denote  that  softening 
of  the  tul>erculous  deposit  has  taken  place.  Dry  circumscribed  pleurisies 
occurring  from  time  to  time,  even  from  the  very  comaiencemciit  of  the 
phthisical  aflection,  may  give  rise  to  a  pleuritic  friction  murnnir.  The 
€scaj)e  of  the  liquefied  tuberculous  deposit  into  the  bronchial  tubes  by 
ulceration,  added  to  the  products  of  the  bronchia!  inilammation,  occasions 
an  increase  of  the  hubhling  rales,  ^loreover,  the  liquetied  tuliercnlons 
dejKisit  is  better  suited  for  the  jiroduction  of  bubljliug  sou  nils  than  the 
products  of  bronchial  intlammation.  Hence  the  abundance  of  the  hub- 
fcling  rales,  taken  in  connection  with  the  characters  of  tlie  nnitter  of 
expectoration,  is  evidence  of  the  ei^cape  of  hr|uefied  lubercuhais  deposit. 

If  phthisis  be  progressive,  the  physical  conditions  alreiidy  enumerated — 
namely,  solid ificjition,  liquid  in  the  bronchial  tubes,  pleuritic  exudiition — 
continue.  They  are  present  in  both  lunErs.  Ass<.)ciated  with  thane  conditions 
are  cavities.  The  cavities  formed  in  di  tie  rent  cuseti  rbtier  greatly  in  size  and 
number.  They  diHer  also  as  regards  the  number  and  the  size  of  the  openings 
by  which  they  ci^mmunicate  with  the  bronchial  tubes.  The  latter  conditions 
are  of  importance  with  reierence  to  tlie  free  discharge  of  the  contents  of 
cavities  and  the  production  of  certain  physical  signs.  Enumerating  hero 
the  cavernous  signs,  they  are^— tymptinitic  resonance  within  a  circumscrilfed 
space,  frequently  with  amphoric  or  cracked-metiil  intonation,  cavernous  and 
sometimes  amphoric  respiration^  increased  vocal  rei^onance,  cavernous  whisper, 
pectoriloquy  m  K<>me  instances,  and,  as  a  nire  sign,  metallic  tinkling.  An 
accumulation  of  liquid  WMthin  a  cavity  which  has  tr*ii^  communication  with 
the  bronchial  tubes  gives  rise  to  the  cavernous  sign  called  gurtrling.  I  have 
met  with  an  instance  in  which  a  loud  splashing  sound  wiw  produced  within  a 
cavity  synchronous  with  the  impulse  of  the  heart,  and  due  to  the  agitiition 
of  the  cavity  by  the  cardiac  movements.  Chving  to  the  association  of  cavities 
with  solidified  portions  of  lung,  tlie  hitter  varying  greatly  in  different  cJistis 
in  the  extent  and  the  degree  of  solidification,  with  the  cavernous  signn  are 
combined  thone  which  represent  varyirtg  degrees  of  soliditication^ — ^namely, 
either  dulness  or  tiatness  on  percussion,  eitlier  bronchial  or  broncho- vehicular 
respiration,  and  either  bronchophony  or  increased  vocal  resonance. 

In  the  physical  conditions  incident  to  pulmonary  complications  of  phthisis 
— namely,  pleurisy  with  effusion,  perforation  of  lung  with  pneumodiydro- 
thorax— the  reader  is  referred  to  the  article  on  Diseases  of  the  Pleur.«, 

With  reference  to  the  general  pathology  of  phthisis,  points  relating  to  the 
morbi«l  anatomy  are  to  be  considered.  There  are  two  dii^tinct  varieties  of 
morbid  product  in  cases  of  phthisis — -namely,  the  miliary  granubitions  and 
the  infi United  (leposit  formerly  distinguished  hs  crude  tubercle.  Lat  nnec 
taught  that  these  arc  only  vjirieties  of  essentially  the  same  morbid  product, 
the  former  being  preliminary  in  their  occurrence  to  the  latter.     Following 
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Virchow,  some  late  writers  have  restricted  the  application  of  the  term  tuber- 
cle to  the  niiliar)''  graiiuhition^,  regarding  the  mtiltratid  deposit  as  a  non- 
tuberculous  inflamniatfiry  pnaiuct.  Histulogical  investigations  have  tailed 
to  establish  un  c:?v^ential  distinctiun  between  the  two  varieties.  The  fact  that 
they  are  ho  constantly  associated  shows  s<inie  close  pathological  connection. 
Both  varieties  undergo  the  same  degeiiemtive  changes.  Each  is  found  by 
inoculation  to  produce  tuberculous  di>M^ase  in  certain  animals.  Moreover, 
aecordi ug  t<)  the  late  researches  of  Koch  and  others,  each  contains  the  cha- 
racterisftic  parasite,  the  biicilhis  tuberculosis.  In  view  of  these  considerations, 
the  doctrine  of  Virchow,  advocated  by  Nienieycr  and  others,  is  not  tenable, 
and,  lis  already  stated  tinder  tiie  liead  of  the  Definition  and  Claiy^ificution  of 
pulmonary  phthisis,  the  term  tubercuh*us  is  i)roperly  applie<i  to  both  varieties, 
rhere  u  no  such  atfection  as  a  non-tulH^rculouii  pulniomiry  phthisis.  The 
teruLS  pubuifnary  phthisis  and  pulmonary  tuberculobis  are  now,  as  heretofore, 
to  be  regarded  as  synonymous. 

That  t!ie  pathology  of  ])ulmonary  jihthisis  involves  a  predisposition  or  a 
tuberculous  diathesis  has  been  already  shown  by  factis  pert^iining  to  the  etiology* 
It  does  not  in  the  least  invalidate  this  logical  conclusion  that  in  the  present 
state  of  our  knowledge  |>athologists  are  unable  to  explain  this  diathetic  con- 
dition  ]  that  is  to  Siiy,  in  what  it  consists.  Its  recognition  is  not  merely  a 
matter  of  sfK;eulative  or  theoretical  interest ;  It  has  an  importunt  bearing 
upon  a  ratioual  propliylaxis  and  on  the  treatment  of  phthisis. 

Up  to  a  very  recent  (bite  the  opinion  has  generally  been  held  bv  pathologist* 
that  the  local  phtliisical  atlection  may  be  determined  cTitirely  by  a  tubercu- 
lous cachexia — ^that  the  latter,  in  other  words,  nmy  produce  the"  aflection 
exclusive  of  any  local  extrinsic  cause;  and  the  <[uestion  has  been  much  dis- 
cuftdc^d  whether  or  not  at  the  outset  the  phthisical  uliection  is  an  intianmia- 
tion.  I5ut  if  the  paribiitic  doctrine  be  accepted,  a  local  eautyitive  agent 
derived  from  without — munely,  the  bacilkis  tuberculosis — is  essential,  the  pre- 
diH|Hisition  or  the  cachexia  lonslsting  of  eertain  unknown  conditions  which 
are  rei^uired  for  the  development  and  the  niultijiliiation  of  the  [parasite. 
According  to  this  doctrine,  the  extensiuu  of  the  local  aficelion  is  due  to  inva- 
sions succeHsivcly  of  different  portions  of  the  lungs,  and  the  development  of 
tu1>ereulous  dii*ease  in  other  situations  is  due  to  the  nagrationij  of  this  parasite 
Without  the  prejM?nce  of  the  bacillus,  jio  matter  in  how  great  degree  the 
remiired  conditions  may  exist,  phthisis  will  not  occur- 

lutlanHuatory  processes,  however,  accompjiny  and  follow  the  development 
of  the  tuberculous  affection.  Broncliitis,  pcribroucliitis,  periarteritis,  endoarte- 
ritis,  interstitial  pneumnnia,  and  j)lcurisy  are  terms  which  denote  intlamniation. 
To  these  are  to  be  adiled  ulceration  and  suppuration  within  cavities.  The 
infiltrated  tuberculous  de]w>sit  is  to  be  regarded  as  an  iuflauunatory  exudation. 
There  ts  an  intrinsic  projiriety,  therefore,  in  culling  it  a  pneumonia.  But  the 
behavior  of  this  dejmsit  ditlers  widely  from  that  of  the  exudation  in  lobar 

Imeumonia.  In  the  latter  affection  it  is  readily  absorbed  and  disappeiir*, 
eaving  the  pulmonary  structure  intjict,  whereas  in  phthisis  it  is  ahsortied 
with  difficulty,  and  In  most  cjises  leads  to  more  or  less  destruction  of  the  pul- 
monary structure.  For  these  nnisons,  irrespective  of  histologicjil  p<>iuts  of 
diif<?rence,  the  term  tuberculous  slumld  be  used  to  distinguish  the  exudative 
pneumonia  wiiich  is  cliaracteristic  of  [ihthisis.  Tlie  term  descju amative  pneu- 
monia was  proposed  by  Buhl.  The  so-called  cheesy  degeneration  of  the 
tuberculous  products — a  necrotic,  not  an  inflanmiatorv,  proce«g — was  con- 
sidered by  Laennec  m  a  distinctive  mark  of  the  prociucts.  This  doctrine 
htL**  been  disproved*  Otiier  morbitl  exudations  and  growths  may  undergo 
similar  degenerative  changes. 

DiAONosis. — It  is  evidently  very  desirable  to  rec(*gni7e  the  existence  of 
phthisis  at  as  early  a  period  iw  por^ible  with  i-eference  to  the  adoption  of 
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^  I  witli  a  view  to  prevent  the  further  development  and  prof^rr^  of  the 

(Ifectse.  It  is  also  very  deairable,  if  practicable,  to  deterntine  tliut  T«lithL43 
floea  not  exiiit ;  thiit  is,  by  tho  aI>Benee  of  diagnostic  poLuLs  to  exclude  it. 
Difficulty  of  dia^asis  relates  almost  exclui^ively  to  an  early  period  when 
the  phthisical  atieution  i^  small  The  diagnostic  points  pertaining  to  the 
gymptoms  and  the  pliVisical  signs  in  the  incipiency  of  the  disease  therefor© 
especially  claim  attention. 

A  €M»u^h  of  more  or  le^is  duration,  which  was  at  fir^t  slight  and  dry,  jirrad- 
ually  inereaiing  and  aceompunicd  by  the  expectoration  of  mucus,  sliouhi 
always  excite  a  suspicion  of  jihthusiii,  e^j>ecially  if  the  patient's  a<^e  be 
between  twentv  and  thirty  years.  This  i;*  not  the  history  of  a  cliroinc 
primary  bronchitis.  A  cough  as  jnt^i  de:*cril)ed  ^hould  never  \h^  consid- 
ered as  nervous  or  symjuithctic  without  due  invc^^tigation.  It  shouhl  not 
be  attributed  to  pharyngiti*^,  although  the  latter  affection  is  found  lu  exist. 
Want  of  breath  on  exercise  is  a  symptom  pointing  to  something  more  than 
a  bronchial  or  pharyngeal  affection.  The  import  of  these  symptoms  is  still 
greater  if,  after  the  commencement  of  the  cough  or  from  an  earlier  date, 
there  ha8  been  decrease  in  weight  and  strength.  Their  signihcatice  is  much 
increai»ed  by  the  occurrence  of  lucmoptysis.  Hienio[jty»*is  followed  by  a  [>or- 
gistent  cough,  and  still  more  if  cough  precedetl  ito*  occurrence,  is  always  pre- 
sumptive evidence  of  a  phthisical  atlection.  Occurring  without  having  Wen 
preceded  by  cough,  and  when  cough  doe^s  not  immediately  folkiw,  it  should 
suggest  the  probability  of  nhthisLs,  In  the  larger  proportion  of  cases  under 
these  circumstances  it  is  a  foreruinier  of  the  diagnostic  symptoms  and  signs 
of  the  disease.  In  connection  with  die  cough  a  pei^istent  increase  of  the 
tempeniture  of  the  body  is  an  imiwrtant  diagnostic  symptom.  (Jliilly  scnsa- 
tioiw  and  hashes  of  heat  are  symptoms  of  some  importance.  Especially  sig- 
niticant  are  pleuritic  stitch-pains  refenible  to  the  upper  part  of  the  chest  or 
l>eneath  the  sca]>uhk,  these  being  symptomatic  of  the  circumscribed  dry  jjleu- 
risicts  which  may  occur  at  an  early  period  of  the  disease,  luipaired  appetite, 
pallor  of  the  face,  and  a  tendency  to  perspire  during  sleep  have  much  signif- 
icance taken  in  connection  with  the  pulmonary  and  other  symptonis. 

A  positive  diagnosis  must  rest  on  physical  signs,  together  with  more  or  less 
rof  the  foregoing  symptoms.  The  physical  conditions  which  furnish  the  iiiag- 
ostic  signs  arc  solidification  of  a  snuill  portion  or  of  small  portions  of  hing, 
sually  at  or  near  the  apex,  the  presence  of  mucus  in  tlio  snmll-sized  bron- 
thial  tub«^,  and  perhaps  fibrinous  exudation  on  the  pleural  surface  within  a 
sircumscribed  area  corresponding  to  the  solidified  pi^riion  or  portions  of  lung, 
The  signs  furnished  by  these  conditions  are  slight  dulncss  <ni  percust^iun,  a 
"^troncho-vesicular  (formerly  called  rude  or  harsli)  respiration,  some  increase 
of  vocal  resonance  and  of  the  w^hispered  voice,  subrrepitant  rales,  and  per- 
haj»s  a  grazing  friftion  murmur.  It  may  be  important  to  consi(b?r  the  J'hys- 
icul  signs  of  phthisis  w^th  some  detail.  Aside  trom  their  im{x:»rtarKx%  a  reason 
for  this  is  that  terms  by  winch  some  signs  are  designated  are  not  used  in  pre- 
cisely the  same  sense  by  all  metlical  writers. 

A  small  phthisical  iiifection  gives  rise  to  slight  or  mcalerate  dulness  on  per- 
j-cuaeion.  In  order  to  a]>preciate  this  sign  if  the  dulness  l>e  sHgiit,  attention 
bould  be  paid  to  the  pitcli  of  the  resonance  as  wcfll  as  to  the  lessened  intmi- 
''^ity  of  resonance.  The  pitch  is  always  raised.  By  attention  to  the  latter 
character,  in  conjunction  w^Ith  the  diminution  of  intensity,  a  degree  of  dulness 
may  he  sometimes  apprcciatetl  w^hich,  without  attention  to  the  pitch,  might 
not  be  determinable.*  In  determining  abnormal  dulnr.Ms  in  the  infrn-elavicu- 
lar  region  on  one  side,  the  normal  dispiirity  between  the  two  sides  of  the  cfiest 

'  The  author  wna  the  fir*t  to  iririit'jilt;  I  he  fact  tliEit  dnhK'ss  t;*  always  auuocjutetl  witli 

eviili'tn  of  pitch.     Vide  '*  Prijte  Fj^ny  on  V'anjitions  of  Pitch  in  the  Sonmli*  obtained 

PereiUttiiuu  und  Aat»calUitioa/'  TrumM^tions  of  ihe  Aii^rican  Mtdicai  A&jKmia^iou^  1852. 
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m  this  rey:ion  omst  be  t4iken  into  account.  The  resonance  at  the  right  sum- 
mit, as  coinpared  with  that  of  the  left  summit,  is,  normally,  somewhat  dulL 
Hence  it  is  ni^it  as  easiy  to  make  out  an  abnoniuil  duhiesa  at  the  right  n&  at 
the  left  summit  Ifttie  relative  abnormal  dulntfs^s  at  the  right  *4ummit  be  but 
sligbt,  the  quei^tioo  is  whether  there  be  more  than  a  normal  disparity,  Thia 
question  is  rendered  diffirult  by  the  faet  that  the  degree  of  normal  disparitv 
varies  ^unewhiit  in  ditlerent  healthy  persons.  In  cases  of  doubt  little  relU 
ance  i^t  to  be  placed  on  thiij  sign  alone,  but  it  is  to  be  taken  in  connection 
with  auscult4itory  signs. 

With  reference  to  the  auscultatory  signs  in  cases  of  plithisis,  if  is  to  be 
prcnjised  tlmt  often,  owing  to  the  importance  of  studying  the  sounds  derived 
from  u  limited  area  and  of  localizing  morbid  omditiong,  the  use  of  the  stetho- 
scope is  indispensable.  It  is  impessildt^  to  meet  all  the  refpiirements  of  physi- 
cal diagnosis  by  immeiiiate  auscultatiun.  Aflur  an  t-xpcrience  of  more  than 
a  quarter  of  a  century  the  writer  would  advisee  the  binaural  stetboscoi>e  in 
preference  to  any  other.  For  the  bt-nefit  of  those  who  are  not  practically 
familiar  with  this  instrument,  it  should  be  added  that  in  order  to  appreciate 
its  advantages,  the  instrument,  in  the  fii'iit  place,  must  be  properly  con- 
structed, and,  in  the  second  place,  some  practice  is  necessary.  A  sound 
produced  within  the  instrument  is  at  first  an  obstacle,  but  it  is  speedily 
overcome  by  usc.^ 

A  small  tubercuhius  solidification  is  represented  by  a  broneho-vesiculai 
respiration.  This  sign  was  nameti  and  described  by  me  in  1856*  Tlie  nanie 
takes  the  nlaee  of  the  terms  rudeiiess,  harshness,  and  liardness — terms  which 
are  not  only  inaderjnatt?,  but  convey  aii  erroneous  idea,  Quoting  from  another 
work,  the  eharactei-^  of  the  broncho- vci*ieular  respiraiifm  and  its  comftrehen- 
give  signitication  are  as  foHows:  **  The  sign  represents  the  different  degrt*es  of 
solidification  of  lung  between  an  amount  so  slight  as  to  occasion  only  the 
smalles^t  appreciafile  nHHlification  of  the  respiratory  sounds,  and  an  amount 
so  great  as  to  approxinnito  closely  to  the  degree  giving  rise  to  bronchial  or 
tubular  respiration.  In  other  words,  all  the  gradatiouH  of  respiratory  modi- 
fications eaus(?d  by  incomplete  or  an  inconsiderable  soHditicatiun  are  embraced 
under  the  name  br(>nehi>-V(.sicular.  The  gradations  correspond  to  the  amount 
of  solidification ;  that  is,  they  show  the  solidification  to  be  either  very  slijfht, 
moderate^  or  nearly  sufficient  to  be  regarded  as  considerable  or  conqilete,  f he 
sign  is  therefore  imj^Kirtant  as  evidence,  first,  of  the  existence  of  solidification, 
and,  second,  of  the  degree  of  solidificatiun.  Analyzing  this  sign,  the  most 
distinctive  feature  is  the  combination  of  the  vesicular  and  the  tubular  quality 
in  the  inspiratory  sound.  These  two  qualities  may  be  combined  in  variable 
proportions.  The  pitch  of  the  sound  is  raised  in  proportion  as  tlie  lubular 
predominates  over  the  vesicukir  quality.  The  exi>iratory  sound  is  mure  or 
less  prolonged,  tubular  in  quality,  and  the  pitch  raistH:h  The  firolongatioa 
of  this  sound,  its  tubular  quality,  and  the  raised  pitch  are  proportionate  to 
the  predominance  of  the  tubular  over  the  vesicular  tjimlity  in  the  inspirat^jry 
sound.  If  the  solidification  lie  slight,  the  characters  of  the  nurmal  vesicuhir 
respiration  predominate;  that  is,  the  inspiratory  srmnd  has  but  a  small  pro- 
jwrtion  of  the  tubular  quality,  an<l  is  but  little  raised  in  pitch,  the  ex|)iratory 
sound  being  not  much  prolonged,  its  tubularity  not  njarked,  the  pitch  not 
high.  If,  on  the  other  hand,  the  solidification  be  almost  enough  to  give  a 
bronc'hful  respiration,  the  inspiratury  sound  has  only  a  little  vesicular  quality, 
the  tubular  quality  predominating,  the  pitch  proportionately  raised,  and  the 
expiratory  sound  is  prolonged,  liigfi,  and  tubular,  nearly  to  the  same  ext^^nt  as 
in  bronchial  respiration.     The  less  the  Folidification  the  more  the  characters 

*  The  dissatbfaerion  with  tlie  lunimri*!  .stelhow^iw  gn  often  comes  from  defects  in  its 
oonstnic-tion  that  it  sccitib  proper  to  refer  to  Tiemiinn  <&  Co.,  nod  to  Ford  &  Co^p  of  New 
Yurk  as  rdtabte  makera  uf  iIiiH  iostruijieut, 
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of  the  normal  vesicular  respiration  predominate  over  those  of  the  bronchial 
rfs*pi ration ;  and»  per  contra,  the  greater  the  solidification  the  more  tlie  rha- 
ractt-n*  of  the  bronchial  predominate  over  those  of  the  normal  vesicular 
re.-^piration/' *  By  means  of  the  broncho-vesicular  respiration  a  i*light  morbid 
sol  id  ill  cat  ioQ  may  be  recognized  in  one  of  the  infra-elavicnhxr  reij^ions  or  over 
the  i^mpula.  Here,  however,  m  with  regard  to  percns^sitpn,  an  allowance  ia  to 
made  on  the  right  side  for  a  normal  disparity.  The  respiratory  8<:njfids  on 
the  nVht  side  at  the  giimmit,  as  compared  with  those  at  tiie  left,  have  nor- 
mally the  charactera  more  or  less  marked  of  a  broncho-vesicular  respiration* 
These  characters  are  more  marked  as  the  stethoscope  is  brought  t<iwan]  the 
steniuni.  Hence  a  small  solidification  of  lung  is  more  easily  ascertained  by 
ausrultatiou  at  the  letl  than  at  the  right  summit. 

Not  infrequently  in  cases  of  incipient  phthisis  the  respimtorj'  sounds  at  the 
summit  on  the  aflected  side  are  so  weakened  that  their  characters  cannot  be 
tudieii.  Weakness  of  the  respiratory  murmur  in  the^^e  cases  becomes  a  diag- 
Imtic  sign  taken  in  connection  with  other  signs. 

A  small  tuberculous  deposit  may  increase  the  vocal  resonance.  But,  again, 
a  normal  disparity  Ijctween  the  two  sidt^  must  be  allowed  for.  The  normal 
vocal  resonance  is  always  greater  on  the  right  side.  If,  therefore,  it  be  a  quc^ 
ticai  as  to  the  existeju;e  of  a  small  tuberculous  affection  at  the  right  summit, 
it  is  10  be  decided  whether  the  disparity  be  greater  than  normal.  A  small 
tuberculous  deposit  at  the  apex  of  the  left  lung,  on  the  other  hand,  may  not 
increase  the  resonance  to  an  equality  with  that  at  the  right  t?ummit. 

Attention  should  be  paid  to  the  whispered  voice,  and,  still  again,  the  two 
sides  thmv  a  normal  di.spiirity.  The  sound  lieard  with  the  whispered  voice, 
which  may  be  distiuguislied  as  the  normal  bronchial  whis|>er,  is  louder  on  the 
right  than  on  the  left  side,  and  somewhat  higher  in  pitch  on  the  left  side, 
at  tfic  summit  of  the  chc?st.  If  at  the  right  summit  it  exceed  the  normal  dis- 
parity, and  the  pitch  be  higher  than  at  the  left  summit,  the  sign  may  be  dis- 
tinguished as  increased  bronchial  whisper,  and  it  denotes  solidification.  If, 
on  the  other  hand,  the  sound  at  the  left  summit  l>e  louder  than  that  of  the 
right  summit,  there  ia  increased  bronchial  whisper,  representing  the  solidilica- 
Hon  at  tlie  ajjex  of  the  left  iung.'' 

The  normal  points  of  disparity  at  the  summit  of  the  chest  render  the  diag- 
nosis of  incipient  phthisis  by  means  of  alterations  in  the  resonance  on  per- 
cussion, the  respiratory  sounds,  the  vocal  resonance,  and  the  whispered  voice 
a  problem  in  scune  cases  of  not  a  little  difficulty.  In  these  cases  an  examina- 
tit>n  of  the  fiputa  for  the  presence  of  the  tuberculous  parasite  may  furnish 
prtxif  of  the  existence  of  the  disease.  This  proof  may  in  some  instances  be 
obtained  when  the  ph^'sical  signs,  together  with  the  .^vmptonLS,  do  not  render 
the  diagnosis  positive,  and  it  may  be  s^ought  ihr  in  order  to  corroborate  tho 
evidence  derived  from  othiT  sources.  The  author  can  testify  from  consider- 
able experience  to  the  value  of  an  examination  of  sputa  for  bacilli  in  case:3  in 
which  the  diagnosis  is  not  rendcre<l  positive  Ijv  other  signs  and  by  symptoms. 
It  must,  however,  be  l>orne  in  mind  that  the  absence  of  bacilli  in  the  sputa  ia 
not  sufficient  to  exclude  phthisis,  especially  if  but  a  single  examination  be 
made.  In  doubtful  cases,  if  an  examination  of  the  sputa  be  negative,  th*? 
examination  should  be  repeated.     The  weight  of  evidence  agaiiL*t  the  exist- 

^  Vide  Mnntifd  of  Au^tilUUion  find  PerciiMiion,  by  the  aiitlior;  also,  paper  contained  in 

ihe  'Prnumciirmn  of  (he  Inla^jwfmmd  MefHctd  C'onTrew,  London,  18S2.     The  bronrlio-veftiic- 

nlar  reapi ration  was  cidled  by  Hkcxla  iiulelermiiiiile  (iinW^inunt),  and  ihis  term  in  still 

used  by  German  writen*.     Thps«  sounds  are  not  indeterminate  if  the  ehurai'ters  denve<i 

h|n»in  pitch  antl  quality  lie  ansilylieally  studied  ;  tlicy  are  84>iindb  inlermeiJiat*;  bijiween  the 

orrnal  resiunitnry  murmnr  and  bronrhijil  resi>irntinn. 

'  The  diii(frent  abnormal  modificaiioas  of  aoiinda  produced  by  the  whispered  voice  were 
fint  oamod  nod  descrilied  by  the  author.     Vide  Maniml  of  Aasculcntioii  and  PcrcuMion, 
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enc€  of  plithisis  is,  of  courae,  greater  in  proportion  to  the  number  of  cx&mi- 

uutionj*  with  negtiti%^e  result^/ 

The  adventitiuus  sounds  which  have  been  mentioned — namely,  thesubcrepi- 
tant  rale  and  the  pleural  frictiun  murmur— s^ometimes  afford  valuable  aid  in 
the  dia<jjni>si9.  Taken  in  conneL-ticm  with  the  direct  signs  obtained  by  auscul- 
tation and  p€rcus.sion,  these  aeet^^ory  eigns  when  present  nuike  the  diagnosis 
positive :  they  are  by  no  meuni?  uniforraly  prej*c-ntt  and  tlierefnre  their  absence  is 
not  proof  itf^iinist  the  existcniee  of  u  phthisical  aileetioii.  To  thei?e  ac'ce?*«orv 
si^i^n.s  another  sign  may  i>l^  atided — namely,  an  abnormal  tmnsmisiiion  of  tlie 
heurt-r;oiiuds  within  one  *if  ilu*  infra-clavicular  regions.  In  the  middle  of  this 
region  there  is  nearly  an  equal  tnuismission  of  these  sounds  normally.  Com- 
paring the  two  sides  as  regards  the  two  sounds  respectively*  the  first  sound  is 
a  little  louder  on  the  left,  and  the  second  sound  a  little  louder  on  the  right 
side.  Now,  with  a  little  soliditicution  the  sounds  may  be  better  tninsmittcd, 
so  that  they  are  abnormally  loud  on  the  affected  side. 

A  decision  that  there  is  no  physical  proof  of  jihthisis  must  rest  on  the 
absence  of  all  the  foregoing  signs  after  repeated  exaniinntions  of  the  chegt- 

1l  is  not  to  be  concluded  that  for  a  positive  diagnosis  of  incijiicnt  phthiida 
all  or  nimt  of  the  furegoing  diagnmtic  eigns  nuint  be  recognized.  Tney  are 
not  all  present  in  all  cases.  Two  or  tliree  of  these  signs,  and  even  a  single 
one  if  well  marked  and  assot-iated  with  diagnostic  points  pertaining  to  the 
symptoms  and  history  *  may  suffice  for  a  positive  diagnosis. 

It  is  an  interesting  question  how  small  a  portitm  of  solidiiieation  may  fiir- 
nish  signs  sufficient  for  a  diagnosis.     1  have  the  records  of  two  case«  b€*iiring 

*  The  following  method  of  Btaining  the  bfldlli  tiiberCTiloeis  in  llie  iputum  Is  essentiaJlj 
thai  recommended  bv  Elidich  in  the  iJtuUche  mrdicini^che  Wochtntschri/t,  Mai  *i.  1S^2: 

It  is  important  djiit  the  sputum  to  be  examineil  whotiJd  be  derived  from  rhe  ItmpH,  and 
should  not  he  hoIcIv  tluit  from  ihe  upper  air-pn«sajL:e«.  A  ainalt  opjique  fmrtiHe  from  the 
spnlum  is  to  he  pres-ed  between  two  eover-g^lusses,  so  ilitit  when  thcs'*  ate  drawn  Riwrt  a 
thin  Him  will  remain  up<in  each.  Each  CDvcr-j^lafifi,  nH  &oon  u^  the  film  18  drv,  i^  tn  Ije 
ptMM^d,  with  the  preparation  upward,  rather  rni)idly  three  limes  thniitgh  I  he  flame  of  a 
iiimijien'R  burner  or  of  an  alcohol  lamp.     The  nrepjiralion  ih  now  readv  fur  sOiinin^^. 

A  smiill  fpmnlity  of  water  in  n  test-tube  or  Hawk  is  now  HJiaken  with  an  exie^s  of  nni- 
line  oil  (which  need  he  only  in  anjal!  amotmti,  and  after  a  few  moments  is  fillere^l  ihrougli 
moifiteuetl  filter-paper.  To  the  clear  filtrate  thus  obtaine*!  in  to  be  added,  drop  by  <]n»p, 
n  Htturated  alcoholic  solution  of  fucliKin  ^ gentian- violet,  methvl -violet,  and  wverol 
other  aniline  cnIor»  may  l>e  euMituted)  until  the  Hiiid  begins  lo  W  opuleeeeni,  i«howing 
that  it  m  sattimted  with  the  coloring  agent.  In  this  manner  an  alkaline-amllne  tflaintDg 
solution  is  pre^iared. 

Into  thiK  staining  Bolutinn  the  cover  glasses^  liavin^  the  dried  filmti  of  sputum  prepared 
n»  above  d  escribed,  are  dropped,  |vefend>iy  h<t»  that  they  will  float  with  tlie  preparer  ion 
downward.  Here  they  renuiin  from  n  half  hour  to  twenty-four  hours.  If  taken  out  in 
a  short  time,  the  fluid,  at  least  for  a  time  during  the  Ftaining  process,  should  be  heated 
moderately  over  a  water-bsith,  and  in  any  case  the  j>roceas  of  staining  lis  accelerated  and 
rendered  more  certain  by  heating. 

After  removal  from  the  staining  fluid  the  cover-glaRs  is  washed  for  n  few  momenti  tn 
watert  and  is  then  dipped  into  a  njixture  of  one  piirt  of  pure  nitric  acid  fit  f*hon)d  con- 
tttin  no  nitrous  acid)  to  about  three  or  four  parts  of  water.  Here  it  remnina  only  a  few 
moments,  when  it  will  be  f<nmd  that  the  prej>amtlon  haa  lost  its  wdor,  although'  a  jxart 
will  be  retitored  by  the  siittset^iueni  washing  in  water^  which  should  Ik?  done  at  once.  If 
the  preparation  haa  not  l>een  mitticiently  dectilorijEed,  it  may  Ije  pbieed  again  in  nitric 
acid,  but  it  ib  not  necessary  or  deeirablc  that  it  §hould  remain  there  many  mitiutea.  The 
object  of  the  nitric  acid  is  lo  extract  the  erdor  from  all  but  the  tubercle  bacilli. 

The  pre|*aration  may  now  l>e  at  once  exammed  either  in  glycerin  or  'afti?r  driving  or 
after  treatment  with  alcohol  and  oil  of  cloves f  in  balsam.  Ehrlich  recommends,  previous 
to  this,  a  staining  of  the  background  with  some  color  other  than  that  of  the  bacilli ;  thtjpij 
with  methyline  Eilue  if  the  organisms  are  s'ained  red  with  fuchsin.  This  staining  of  the 
background,  however,  is  not  necessary.  While  the  ideiil  method  of  sttidying  the  stained 
bacilli  is  by  means  of  I^eis's  oil-immersion  lenst^a  and  Ablw^'s  illuminating  apparatus,  they 
can  usually  be  seen  readily  enouR^h  with  the  liigh  powers  in  ordinary  uw,  stich  amh'e 
one-fifth  orone-fiixth  inch  objei^ives  of  our  Ameriain  microtucojie.  After  staining  with 
nichaiu  the  bacilli  appear  as  ehort  rods  of  a  red  color,  frequently  curved  or  benL 
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fin  this  question.  A  patient  came  under  mj  observation  at  Bellevue  Hospital 
in  18f>7.  In  the  right  infra-elavieular  region  the  respi ration  was  abiiornmlly 
broncho-va^ic'ular,  the  vocal  res^maiice  wai*  increased,  and  there  was  iiu-rua.'^e 
of  the  bronchial  whisper  within  a  small  circumscribed  space.  On  these 
signs  was  ba^ed  the  diagnosis  of  a  small  tubercuh:»U9  depossit.  The  case  sen'e<l 
to  illustrate  the  signs  just  named  to  classes  fur  pmctical  instruction  in  auscul- 
tation and  i>ercussion.  The  patient,  who  was  employed  as  a  helper  in  the 
aptjthecary's  shop,  died  suddenly  from  tiiking  by  mistake  an  overdose  of  the 
fluid  extract  of  aconite.  The  autopsy  showed  at  the  apex  of  the  ri^bt  lung 
a  nodule  of  the  size  of  a  filbert^  no  tuberculous  deposit  being  ehaewhoro 
found. 

A  recent  medical  gratbiate,  twenty-two  veara  of  age,  had  cough  and  two 
attacks  of  haemoptysis.  His  father  and  a  sister  had  died  with  phthisis.  Therf* 
wda  slight  dulness  on  percussion  on  the  summit  of  the  chest  on  the  lell  side, 
with  crepitation  at  both  summits.  These  were  the  only  signs  noted.  This 
case  was  included  among  the  Ciises  of  recovery  rt^ported  in  niy  work  on 
phthisis  published  in  1875.  He  enjoyed  excelfent  health  and  was  notably 
vigorous  tor  twenty -eiglit  years.  Death  took  place  in  1«hho  from  disease  of  the 
h^rt  and  kidneys.  The  autf>])sy  showecJ  at  the  apex  of  each  lung  a  small 
iDdumted  portion  somewhat  larger  on  the  left  than  on  the  right  side.  Else- 
where there  was  no  appearance  denoting  present  or  past  pulmonary  disease. 

It  is  in  only  a  small  proportion  of  cases  that,  when  patients  first  come  under 
medical  observation,  the  phthi^iical  aflection  is  so  snuiH  as  to  render  the  diag- 
nosis difficult.  The  tuberculous  solidification  is  generally  sufficient  to  give 
rise  to  well-marked  sigim.  The  shrinkage  of  the  lung  at  the  apex  from  inter- 
stitial growth  and  diminished  ca])ability  of  ex|)ansion  may  ha%"e  caused  a 
small  infra-clavicular  depression  and  restricted  respiratory  movements  in  this 
region.  The  dulness  on  percussion  is  readilv  recognized.  The  characters  of 
the  broncho-vesicular  respiration  are  easily  determined.  The  increa.se  of 
vocal  resonance  and  increased  bronchial  whisper  admit  of  no  doubt.  With 
these  signs,  oflener  than  at  an  earlier  period,  are  associated  accessory  e^igns — 
namely,  subcrepitant  rales  and  bubbhng  in  larger  tubes,  pleuritic  friction 
murmur,  and  undue  transmission  of  the  heart-sounds. 

At  a  somewhat  later  period,  and  sometimes  even  when  cases  are  first 
obcierved,  the  physical  sij^^us  d'^note  a  still  greater  deforce  of  solidification. 
Infra-clavicular  depression  and  restricted  movements  on  one  side  are  marked. 
The  respiration  is  bronchial  and  the  voice  bronchophonic.  There  may  be 
pectitrilorjuy  with  the  bronchophonic  characters,  showing  that  the  speech  is 
transmitted  through  soliditied  lung/ 

Exceptional  cases  are  to  be  referred  to  in  which  over  lung  containing  solid- 
ified  portions  from  tuberculous  deposit  dulness  on  percussion  is  wauling. 
Not  only  is  dulness  wanting,  but  the  resonance  is  greater  than  nonnal.  The 
resonance  is  altered  in  character.  With  an  increase  of  intensity  the  quality 
is  in  part  tympanitic  and  the  pitch  is  raised.  This  is  the  sign  dcscni>ed  by 
me  many  vears  ago  uoder  the  name  vesiculo-tympanitic  resonance.  The  dis- 
tinctive'charactei-s  are  those  just  mentioned — nancicly,  increase  of  intensity, 
the  quality  a  combination  of  the  vesicular  and  the  tympanitic,  Jind  more  or 
Usm  elevation  of  pitcb.  The  name  vesiculo-tympanitic  exj>resse^  these  cha- 
racters.   It  is  the  sign  of  pulmonary  emphysema,    It  denotes  that  portions  of 

*  Bronchophony  in  to  be  understood  us  a  sign  rliHtlnct  from  increased  vocal  resonance. 
In  brooch**phony  the  rfsontince  miiy  or  raay  not  be  Incrcascfl.  Intensity  Ls  not  a  chamcter 
of  this  sign.  lt«  distinctive  characters  are  concentration  of  the  voice  loand,  ne&m&m  to 
the  ear,  and  elevation  of  pitch.  The  terms  ofnicentrjiHon  and  nearness  to  the  ear  |:^ro|>erl7 
exprMs  what  was  inientlef]  by  Luennec  in  the  words  *' la  trans niias ion  <*videiUe  de  la 
voix  4  Lravem  le  stethoscope.*'  Peciorih>|uy  is  to  be  diMingtushetl  frora  bronchophony. 
These  two  terms  are  sometimeij  confounded.  Bronchophony  is  tranRmieaion  of  the  voice, 
pectoriloquy  the  trautmiBBioa  of  speech — that  is,  articulate  words. 
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lung  ?itiiat<'d  between  islnndB  of  salid I fi cation  lijive  become  enipbyseina  _ 
The  eniphysenm  is  vieariuun ;  that  it*,  supplemeribtry  to  the  shrinkage  i)f" 
portions  st(>licJifie<l,  and,  added  thereto,  probably  collaptKHl  lobules.     Were  oua] 
to  be  governed  by  pereuy.<<iuti  alone  in  the  physical  diajLrnosis,  tliie  sign  would 
in  some  cases  mislead.     The  liability  to  error  is  avoided  by  taking  due  cog* 
nizimce  of  the  associated  si^ns  furnished  by  auscultation. 

In  cases  of  advanced  phthisi??  caviliej3  are  added  tu  tuberculous  soltdifiea- 
tion.  It  ift  dcj^irablc  to  recognize  the  existence  of  these.  In  most  iutttuncea 
the  sig^ns  which  may  be  ilistinj^ndshed  as  cavernous  suihce  for  the  nxwnitioa 
of  cavities.  The  cavernous  stjrns  are  funiighed  by  percussion  and  by  auacui- 
tation  of  the  respiratinn  and  of  the  voice. 

A  purely  t}Tnpanitic  resonance  within  a  circumscribed  space  points  to  a 
cavity,  but  a  tympanitic  resonance  with  either  an  amphoric  or  a  crackwl- 
meta!  intonation  is  more  especially  a  ciivernoiis  sign.  An  amphoric  or  a 
cracked-raetal  resonance  over  a  cavity  may  often  be  obtained  by  ol>servrng 
certain  roles  in  percussion — namely,  percussing  with  a  pinglc  and  rather 
forcible  blow,  the  mouth  of  the  patient  being  open  and  brought  ch)se  to  the 
ear.  These  signs  may  be  rendered  still  more  distinct  hy  means  of  the  biJi- 
aural  gtetiiikscope,  the  pectoral  extremity  being  close  to  the  patient's  opened 
mouth,  an  assistant  making  the  percussion.  These  cavernous  signs  are  not 
present  when  cavities  cont^iin  much  liquid  or  when  communication  with  the 
bronchial  tubes  is  temporarily  obstructed ;  hence  the  signs  are  gometimee 
present  and  sometimes  absent. 

There  h  a  distinctive  ciivernous  respiratory  sign.  This  assertion  is  called 
for  by  the  fact  that  the  existence  of  the  sign  is  not  as  yet  recognized  by  all 
medical  writers.  According  to  Laennec,  the  respiratory  sounds  derived  from 
cavities  reseiidde  the  bronchial  respiration.  From  his  description  it  would 
be  impossible  to  distinguish  the  former  from  the  latter.  Skoda  considered 
the  cavernous  and  tlic  bronchial  respiration  m  abRdutely  identical;  and  thia 
view  is  held  by  German  writers  at  the  present  time.  Walshe  indicatCNi  aji 
essential  dirterential  pcjiut  pertaining  to  the  inspirator)^  sound  in  cavernous 
respiration — namely,  its  low  pitch.  The  fact  that  in  purely  cavernous  respi- 
ration the  pitch  of  the  expiratory  is  lower  than  that  of  the  inspiratory  sound 
was  stated  by  me  in  1852."  T^he  distinctive  characters  of  the  cavernous 
respiratory  sign  as  then  indicated  were  as  follows;  An  inspiratory  sound  low 
in  pitch  and  non-tubular  in  quality,  followed  hy  an  expiratory  sound  ctill 
lower  in  pitch  and  nou-tubular.  The  quality  of  the  sound  in  inspiration  and 
in  expiration  may  he  said  to  be  blowing,  after  the  term  souiflajite  used  by 
Laennec,  but  applieil  l»y  him  to  a  sound  either  bronchial  or  from  a  cavity, 
when  the  air  seems  to  lie  drawn  from  the  ear  of  the  atiscultator. 

Appreciating  clearly  the  characters  which  are  distinctive  of  cavernous 
respiration,  it  is  impossible  to  confound  this  sign  with  bronchial  respira- 
tion, both  the  inspiratory  and  the  expiratory  sound  in  the  kuter  sign  being 
high  in  pitch  and  tubular  in  quality,  if  his  cavernous  sign  approac^hea 
much  nearer  to  the  normal  vesicular  respiration.  The  only  nistinctioa 
between  these  two  siens  is  the  presence  of  the  vesicular  quality  in  the  latter 
and  its  absence  in  tne  former.  Hence,  the  only  liability  to  error  is  in  eon- 
founding  the  two.  This  error  caji  only  be  committed  when  the  respiratory 
murmur  is  so  feeble  that  the  vesicular  quality  is  not  readily  appreciable.  In 
order  to  avoid  the  error,  the  respiration  should  not  be  pronounced  cavernous 
when  the  sounds  are  quite  weak,  except  there  be  present  other  correlative 
t*avernou9  signs. 

Cavities  are  often  situated  in  close  proximity  to  lung  solidified  by  tuber^ 
culous  deposit  or  interstitial  pneumonia:  cavenious  respiration  and  bronchial 
respiration  are  then  in  juxtiipositiun,  and  their  differential  characteni  are 

^  Vide  *'  Friie  EaaaT." 
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rendered  veir  diatinct  by  contrast.  Under  these  circuinritances,  however, 
the  cavernous  respiration  is  sometimes  modified  by  combination  with  the 
characters  of  the  bronchial  respiraticm.  Not  infrequently  a  cavernous  inspi- 
ration is  joined  to  a  bronchial  expiration,  the  more  intense  expiratory  sound 
representing  adjacent  solidification  extendinf;;  over  the  site  of  the  ciivity  and 
drowning  the  weaker  cavernrms  expiration.  In  anotht^r  mode  of  combination 
the  inspiratory  sound  is  bronchial  at  the  begiimiri^  and  cavernous  at  the  end. 
Here  the  cavernous  souud  occurs  h  little  later  thim  the  bronchial,  and  the 
latter  is  supplanted  by  the  former.  This  variety  of  bronclio-caverDous  respi- 
ration has  Deen  recently  described  by  Seitz  under  the  name  metamorphosing 
respiratory  murnmr  (metamorphosirendes  athmungs  geriiusch).  In  like  man- 
ner, the  characters  of  the  cavernous  and  of  the  nornml  vehicular  respiration 
may  be  combined.  This  combination  may  be  expressed  by  the  term  vesiculo- 
cavernous respiration. 

The  eflect  of  a  cavity  upon  vocal  resonance  is  to  increaiic  Its  intensity 
without  giving  rise  to  the  characters  distinctive  of  hruncluiphuiiy — namely, 
nearness  to  the  ear,  concentration,  and  elevation  of  pitch.  Increased  vocal 
resonance,  and  not  bronchophony,  is  therefore  a  cavernous  sign.  If  hrou- 
chophony  be  present  over  a  cavity,  it  denotes  adjacent  solidification  of  king. 
With  the  vocal  resonance  more  or  less  increased  the  vocal  fremitus  appreci- 
able on  auscultation  is  of^en  intensified. 

A  cavernous  whisper  has  the  characters  of  the  expiratory  sound  in  the 
cavernous  respiration ;  that  is,  it  is  low  in  pitch  and  blowing  or  uon-fciibular 
in  quality,  hiding  in  contrast^  as  regards  these  characters,  with  a  high-pitehed 
tubuliLr  sound  in  whispering  bronchopliony.  The  latter  sign  is  often  found 
near  a  cavity,  showing  the  proximity  (if  j^olidified  lung. 

Amphoric  respiration,  amphoric  voice,  and  amphoric  whisper  are  pathog- 
nomonic signs  of  a  cavity,  provided  pneumothorax  be  excluded.  The  same 
is  to  be  said  of  metallic  tinkling,  a  very  rare  cavernous  sign.  Gurgling 
within  a  circumscribed  space  m  a  cavernous  sign  of  s<jme  value.  Pectoril- 
oquy— ^that  is.  the  transmission  of  articulated  words — h  not,  per  se,  a  cavern- 
ous sign ;  that  is  to  say,  the  s]>cech  may  be  trauiDmitted  by  solidified  lung  as 
well  as  through  a  cavity.  This  is  true  alike  of  words  spoken  with  the  loud 
and  with  the  whispered  voice.  It  is,  however,  easy  to  determine  whether 
pectoriloquy  be  or  be  not  due  to  a  cavity.  If  with  the  loud  voice  the  trans- 
mitted speech  be  unaccompanied  by  the  chamcters  of  bronchophony^  it 
denotes  a  cavity.  So,  if  transmitted  whispered  words  be  unaccompanied 
by  the  characters  of  the  bronchophonic  whisper,  they  denote  a  cavity.  On 
the  other  hand,  the  transmission  is  by  solidified  lung  if  bronchophony  and 
pectoriloquy  be  conjoined  in  either  the  loud  or  the  whispered  voice. 

The  shrinkage  of  lung  incident  to  the  formation  of  tuberculous  cavities 
iQcrea«e8  the  depression  apparent  on  inspection  in  the  inira-clavicular  region. 
The  site  of  a  cavity  i&  sometimes  indicated  by  a  circuoiscribed  bulging  of 
intercostal  spaoee,  within  a  lociilized  area,  on  fijrced  expiration  or  an  net  of 
coughing.  A  sharply-defined  circumscribed  depression  corresponding  Ut  the 
area  of  a  cavity  is  visible  in  some  cases,  Anotiier  etiect  of  shtinkage  of  lung 
ifl  to  uncover  the  aorta  in  the  second  inte^cot^tal  space  on  the  right  nide,  or 
the  pulmonary  artery  in  a  corresponding  situatiou  on  the  left  side.  The  pul- 
aation  of  these  arteries  may  then  be  perceived  by  the  tourh,  and  perhaps, 
ako,  by  the  eye.  This  effect  should  not  lead  to  the  error  of  inferring  the 
existence  of  aneurism.  Shrinkage  of  the  upper  lobe  of  the  left  lung  may 
oaUBe  considerable  elevation  of  the  heart,  also  enlarging  considerably  the 
spftoe  within  which  is  felt  the  cardiac  impulse. 

With  a  practical  knowledge  of  the  physical  signs  of  which  a  concise  account 
has  been  given,  it  is  practicable  to  determine,  firsts  the  existence  of  phthisis 
in  its  incipieocy  witeti  the  tuberctilour^  alfer'ti^m  it*  small ;  Rcond,  during  the 
Vol.  111.^27 
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progress  of  the  disease  to  ascerUiin  the  tlegree  and  the  extent  of  the  tuber- 
culous solidification  ;  and,  ttiird,  to  recognize  the  exifiteQce  of,  and  to  localize, 
cavities. 

Recapitulating  the  signs  belonging  to  tlie  foregoing  phases  of  the  disease, 
in  incipient  phthisii*  they  are  elight  dulness  on  percussion,  broncho- vesicular 
respiration  approxiniating  to  the  normal  vesicular  or  a  respiratory  tnumiur 
too  weak  for  its  rhuracters  to  be  studied,  some  iiicreiii?^  of  vocal  resonance, 
increased  bronchial  whisper,  and,  m  occasional  accompanying  signs,  gubcrep- 
itant  rales,  pleuritic  friction  murmur,  and  abnormal  transmission  of  the  beart- 
sounds,  more  or  less  of  these  signs  being  limited  to  the  summit  of  the  chest 
on  one  sidt^  After  further  progress  of  the  jjhthisical  affection  the  signs  are, 
dulness  on  percussion  more  or  less  marked,  either  a  broncho-vesicular  re»- 
piration  approximating  to  the  bronchial  or  a  purely  bronchial  respiration, 
either  notable  increiii^e  of  vocal  resonance  or  bronchophony,  either  increase 
of  the  bronchiul  whisper  or  ivhispering  bronchophony,  and  moist  bronchial 
or  bubbling  r^le^  which  may  be  either  coarse  or  fine,  or  both  may  be  com- 
bined. After  the  aflectiou  has  advanced  t<o  the  formation  of  cavities  the 
cavernous  signs  are  added  to  those  of  solidification' — namely,  circumscribed 
tympanitic  resonance  on  percussion,  era  eked -metal  and  amphoric  resonance, 
cavernous  respiratioui  cavernous  whisper,  increased  vocal  resonance  and 
gurpling.  Pectoriloquy  may  be  present  before  and  aft;er  the  formation  of 
cavities;  in  the  former  instance  the  transmission  of  speech  being  by  solidified 
lung,  and  in  the  latter  through  a  cavity,  the  two  modes  of  transmission  being 
easily  difierentiated  by  means  of  the  characters  associated  with  the  pectoriloquy. 

An  intercurrent  pneumonia,  not  tuberculous,  may  lead  to  the  error  of  sup- 
jKOsing  the  tuberculous  affection  to  be  much  greater  than  it  is.  Especially  is 
there  linl>ility  to  this  error  if  the  patient  have  not  been  under  observation 
prior  to  the  intercurrent  pneumonia.  The  latter  may  give  rise  to  bronchial 
respiration  and  bronchophony,  with  notable  dukicss  on  percussion  over  a  con- 
siderable space.  If  the  patient  have  been  under  observation,  the  rapidity 
with  which  the  solidification  denoted  by  these  signs  has  been  developed  is 
a  diagnostic  point,  A  notable  diminution  of  the  solidification  within  a  few 
weeks  or  days  is  evidence  that  it  was  due  to  an  intercurrent  pneumonia.  The 
tuberculous  deposit  is  never  absorbed  with  such  rapidity.  Tne  following  case 
may  serve  as  an  illustration  of  this  complication :  A  man  aged  thirty  had  had 
for  some  time  slight  cough  and  want  of  breath  on  active  exercise,  but  he  had 
kept  about,  actively  engaged  in  business,  until  within  a  few  days  of  the  date 
of  my  visit.  He  was  then  up  and  dressed,  his  chief  complaint  being  want 
of  breath  on  any  exertion.  The  physic^  signs  gave  evidence  of  consider- 
able  solidification  of  the  upper  lobe  of  the  right  lung.  The  question  was. 
whether  the  solidification  wtus  due  exclusively  to  phthisis,  or  whether  with 
this  disease  was  associated  an  intercurrent  pneumonia.  The  question  wa» 
settled  definitively  by  an  examination  of  the  chest  six  weeks  afterward.  At 
the  time  of  this  examination  the  solidification  had  in  a  great  measure  disap)- 
jjcared ;  there  was  only  slight  duinese  on  percussion,  with  increase  of  vocal 
resonance  and  feeble  respiratory  murmur.  Meanwhile,  the  symptoms  had 
denoted  progressive  improvement;  the  cough  was  now  slight;  he  no  longer 
suffered  trom  want  of  breath  on  exertion,  and  he  had  improved  as  regards 
apjietite,  strength,  etc.  This  patient  consulted  me  seven  years  and  four 
months  afterward.  In  the  mean  time  he  bad  considered  himself  in  fair 
health,  but  lie  had  been  subject  to  cough,  and  for  the  preceding  six  months 
the  cough  had  been  persistent.  There  was  now  dulness  at  the  summit  of 
the  chest  on  the  right  side,  with  feeble  broncho-vesicular  respiration,  increase 
of  vocal  resonance,  abtionnal  trnnsmission  of  the  heart-sounds,  and  subcrep- 
itant  rales.  He  had  held  his  weight  and  strength,  and  his  appetite  and  digea- 
tioD  were  good. 
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All  occasional  event  in  caseg  of  phthisis  is  obstniction  of  a  primary  bron- 
tius  from  the  pressure  of  an  enlarged  bronchliil  gland.  This  event  may 
Kphiln  a  degree  of  embarrassment  of  re^pinition  out  of  proportion  to  the 
banges  which  have  taken  place  iti  the  luiigs-  The  broncnial  obstruction  is 
bown  by  notable  feebleness  or  by  suppression  of  the  respiratory  murmur  on 
be  side  of  the  obstruction,  and  an  increase  of  the  murmur  on  the  other  side 
''of  the  chest.  Obstruction  of  a  primary  bronchus  may  prevent  the  apprecia- 
tion of  morbid  respiratory  signs  on  the  obstructed  side. 

During  the  progress  of  phthisis  the  symptoms  concur  with  the  physical 
iigtis  in  showing  the  progressive  inroads  of  the  disease  upon  the  pulmonary 
[IX^ans.  They  show,  more  than  the  physical  signs,  the  inroad  upon  the 
OWenB  of  lifa  They  also  afford  evidence,  in  conjunction  with  the  physical 
9,  of  arrest  of  the  disease.  More  reliance  is  to  be  placed  on  the  sjrmp- 
urns  than  on  the  signs  in  judging  of  the  rapidity  on  the  one  hand,  or  on  the 
Dther  hand  of  the  slowness,  of  the  progress  of  the  disease.  In  these  several 
lints  of  view  the  consideration  of  symptoms  comes  more  properly  under  the 
bead  of  the  prognosis. 

The  symptcims  pertaining  to  complications  of  phthisis  may  be  the  first  to 
lead  patients  to  coasult  a  physician.  Kot  infrequently  advice  is  sought  for 
harshness  or  hoarseness  of  the  voice,  arising  from  chronic  lar)'iin:itiA,  the 
cough  and  other  symptoms  which  preceded  this  affection  not  havmg  been 
regarded  as  of  sufficient  consequence  to  require  medical  aid.  It  is  to  be 
borne  in  mtud  that  chronic  laryngitis,  when  not  of  syphilitic  origin,  is  gene- 
rally secondary  to  phthisis.  The  cheat  is  therefore  to  be  examined  carefijlly 
with  reference  to  the  signs  of  the  latter. 

Pleurisy  with  effusion  may  be  a  complication  which  the  physician  is  called 
upon  to  treat.  A  hmg  compressed  by  liquid  which  fills  the  atle'cted  side  of 
the  cheat  cannot  be  interrogated  by  means  of  physical  signs.  Under  these 
circumstances  subcrepitant  r41es  may  denote  a  phthisical  affection  on  the 
summit  of  the  chest  on  the  opposite  aide.  The  existence  of  cough  and  ex- 
pectoration prior  to  the  pleurisy  is  strong  evidence  of  an  antecedent  phthis- 
ical affection.  The  occurrence  of  hflemoptysia  adds  greatly  to  the  evidence. 
A  tuberculous  patient  who  has  not  been  under  any  treatment  may  apply 
Ui  a  surgeon  to  be  relieved  of  the  inconvenience  of  a  perineal  Citula.  Ope- 
rative interference  for  this  afiection  should  never  be  resorted  to  without  a 
careful  examination  of  the  chest. 

Proonosis. — Whether  pulmonary  phthisis  is  ever  a  curable  disease  has 
hitherto  been  a  mooted  question.  Prior  to  the  time  of  Laennec  instances  of 
apparent  cure  were  open  to  doubt  on  the  score  of  diagnosis,  Laennec  did 
not  admit  the  probabdtty  of  a  cure  before  the  formation  of  cavities,  but  he 
gave  the  histories  in  a  number  of  ciisc^**  in  which  the  cicatrization  of  cavities 
Ead  taken  place/  If  by  the  term  euriibility  he  meant  a  complete  restoration 
of  the  portions  of  lung  affected  by  tuberculous  diseai^e  to  the  normal  condi- 
tion which  existed  prior  to  the  disease,  the  doctrine  of  Laennec  is  probablv 
true.  A  moderate  or  even  a  small  phthLsical  afiectiou  leads  to  changes  whicK 
are  permanent.  There  remains  more  or  less  impainnent  of  the  integrity  of 
the  pulmonary  organs.  But  if  by  the  term  be  meiint  that  all  pulmonary 
symptoms  cease,  that  the  patient  has  good  general  li+Mlth,  and  that  the  dam- 

'  **Le8  obeervations  amteniies  dans  I'oiivrage  de  Bayle  ainsi  que  ce  que  nous  avons  (lit 
noti9  TD^mes  ci-desBus  du  devellopment  des  tubercle!*,  prouvent  Bui!iBameDi  que  I'ideo  do 
la  p'  •ssibilit^  de  guerir  la  phthisie  au  premier  degr^  e*t  ime  ilhisioo.  Ljos  tiiDerctw  crus 
ti^tiiicnt  eesenttellement  k  grossir  et  il  ee  nimolhr  II  eat  peut  ^tre  au  poiivoir  de  I'art  dc 
mlentir  leur  devellopnient,  den  Hd^pendre  la  marclie  rapine,  iiiai&,  non  pn^  de  lui  faire  iin 
paa  retrogmde.  Mais  s'll  e*it  imposssible  de  gu<5rir  la  phthiaie  au  premier  degrd,  un  nmez 
jkHtLod  nombre  de  faits  mont  prouv^  que  dans  quelques  caa  nn  malade  peut  guerir  apr^ 
avfjir  III  dans  les  potimuni»  des  tuberdeei  qui  m  ont  riim^Uir  et  fmt  fourn^  une  cAvid  ulcer- 
t!Uf«**   HhtutidsfAtiMi^utUitiim  nuifiiate). 
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Hge  to  the  lungs  is  not  sulficient  to  preYent  an  adequate  cxercifle  of  their  ftinc- 
tions,  a  cure  may  take  place  before  as  well  as  after  the  formation  of  cavities. 
Acc?epting  the  latter  sense  of  the  terna  curability,  no  one  at  the  present  time 
will  deny  the  statement  just  made— a  fact  which  is  due,  at  least  in  a  meaBiire, 
to  the  different  views  in  regard  to  the  treatment  of  phthisis  now  as  compared 
with  the  time  of  Laennec. 

The  appearances  found  after  death  in  cases  which  may  be  considered  a» 
exemplti^nug,  practically,  recovery  from  phthiBis  vary  according  to  the  ex- 
tent of  the  tuoereulous  affection  and  the  stage  to  which  it  had  advanced. 
In  a  aise  refen*etl  to  in  connection  with  the  diagnoeijs  (vide  p,  40")  an  exami- 
nation after  death,  nearly  thirty  yeurs  huving  elapsed  from  the  date  of  recov- 
ery, showed  within  small  circumscribed  spaces  at  the  apex  of  both  lungs  a 
condensed  pulmonary  tiriisue.  In  the  following  case  there  was  a  similar  con- 
dition witliin  larger  gpaeea:  The  patient,  a  man  aged  abont  forty,  was 
attacked  with  hiemoptysis  in  April,  1846.  Soon  afterward  the  symptoms 
and  signs  of  tuherculous  disease  became  manifest,  and  death  took  place  in 
the  fono\\ing  June.  On  examination  after  death  the  lungs  were  found  to 
contain  infiltrated  tuberculous  deposits,  some  of  which  had  undergone  softeD- 
ing,  and  miliary  tubercles  in  abundance.  In  addition  to  these  appea ranees, 
at  the  apex  of  each  long  was  a  solid  mass  nearly  as  large  as  a  hen's  egg,  that 
on  the  right  side  being  somewhat  larger  than  that  on  the  left.  The  surface 
over  these  masses  presented  a  marked  depression  and  a  puckered  appearance. 
On  dividing  the  masses  they  appeared  to  consist  of  condensed  parenchjTna : 
they  were  of  a  reddish  color,  friable,  and  contained  on  abundance  of  minute 
calcareous  particles.  They  wt^re  surrounded  by  a  thick,  firm  wall  isolating 
them  from  the  adjacent  puhuonary  structure.  Eighteen  years  before  his 
death  this  j»atient  had  cough  and  other  symptoms  which  were  regarded  at 
the  time  as  denoting  pulmoriarv  phthisis.  He  recovered,  and  had  good 
health  up  to  the  fatal  illness,  'fhe  only  exception  to  this  statement  of  his 
previous  good  health  was  tlie  occurrence  of  a  perineal  fistula,  which  waa 
nearly  cured  by  division  of  the  i;ut  nine  months  before  the  hieinoptysis. 

No  one  can  doubt  that  tuberculous  cavities  may  cc*mplctely  cicatrize.  In- 
stances in  abundance  have  been  observed  since  the  publication  of  Laennec's 
treatise.  TJie  gradual  contraction  and  final  closure  of  a  cavity  may  be 
observed  during  lile,  the  c^avenious  signs  becoming  less  marked, and  at  length 
disappearing.  At  the  present  time!  see  frequently  two  persons  who  have 
recovered  from  [dithisis,  recM»very  in  one  taking  place  nearly  tiventy,  and  in 
the  other  nearly  ten,  yetirs  ago.  In  these  casei  the  c4ivemou8  respiration  wa» 
well  marked  in  situatious  in  which  now  there  is  a  feeble  vesicular  murmur. 
In  both  cases  there  is  a  circumscribed  depression  of  the  chest  in  these  situa- 
tions. 

Recovery  may  be  said  to  take  place  when  cavities  do  not  cicatrize,  but 
remain,  bemg  lined  by  a  membraniform  structure  and  free  from  morbid  prod- 
ucts. Under  these  circumstances  cavities  are  innocuous.  There  is  an  approxi- 
mation to  recovery  when  cavities  furnish  more  or  less  matter  of  expectoration, 
the  lungs  elsewhere  being  frd-G  from  tubercles  or  tuberculous  pr«.Kiuct«. 

Recovery  with  calcification  of  tubercles  is  illustrated  by  the  following  c^sei 
A  farmer  rrom  Ilhnois,  aged  forty,  eonsulUd  me  in  June,  1843.  Within  the 
preceding  four  months  he  had  from  time  to  time  expectorated  calculi,  some 
of  which  were  of  the  size  of  a  small  pea,  in  great  numl>er8.  A  hacking 
cough  had  existed  for  several  months  before  he  began  to  expectx>rate  the  cal- 
culi. At  the  time  of  the  expectoration  of  these  the  cough  was  severe  and  he 
raised  some  bloody  mucus.  In  the  intervals  the  cough  was  slight  and  without 
expectoration.  'Hie  examination  of  the  chest  waa  negative  a£  regards  any 
signs  of  disease.  Thirteen  years  afterward  this  patient  came  to  report  hui 
condition  nf  health.     The  expectoration  of  tmleuli  had  continued  for  some 
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time  after  his  former  visit;  then  liis  eough  ceai^cd,  and  meanwhile  he  had 
been  perfectly  well. 

It  is  a  question  whether  tiie  tuberculous  product  is  ever  absorbed.  The 
,  feet  that  in  some  instances  the  physical  signs  in  life  and  the  appearances  after 
-death  give  no  evidence  of  either  tuberculous  deposit  or  cavities,  and  the  fact 
that  tuberculoua  solidification  is  observed  to  diminish  or  disappear  when 
apparently  the  deposit  has  not  been  expectorated^  render  it  probable  that 
under  some  circumstances  absorption  does  take  place  to  a  greater  or  less 
extent  It  is  doubtless  true  that,  as  a  rule,  the  deposit  is  not  absorbed  j  the 
tuberculous  affection  in  this  respect  affords  a  striking  contrast  to  non-tuber- 
culous pneumonia. 

Cases  of  recovery  from  phthisis  are  cited  by  medical  writers  as  proving  the 
curability  of  the  disease.  The  term  curability  implies  that  recovery  is  due  to 
remedial  agencies.  It  does  not  therefore  embrace  a  truth  of  great  import- 
ance in  its  bearing  oo  the  prognosis  and  the  treatment — namely,  the  disease 
in  certain  cases  ends  in  recovery  purely  from  an  intrinsic  tendency.  My 
clinical  studies  have  furnished  facts  whim  conclusively  cfitablish  this  import- 
ant truth.  Out  of  a  large  number  of  cases  (640)  recorded  during  a  period 
of  thirty-four  years,  rearvery  took  place  in  44.  lo  23  of  these  44  cases  there 
were  no  measures  of  treatment  to  which  the  recovery  could  be  attributed. 
The  diaeaae  ended  favorably  in  these  23  ca^es  from  self-limitation.  This 
nssertion  does  not  expra-^a  a  conjecture  or  a  theory,  but  u  logical  conclusion. 
Belf-limitation,  therefore,  is  a  highly  important  element  in  prognosis ;  it  is  a 
highly  important  factor  in  the  treatmeut.  The  claim  in  behalf  of  phthisis 
of  self-limitation,  based  on  the  analysis  of  ca^^es  of  recovery » was  made  by  me 
nearly  a  quarter  of  a  century  ago.^  It  has  not  as  yet  received  that  recogni- 
tion in  medical  literature  which  it  is  desmible  that  it  pihould  receive  in  view 
of  the  importance  of  its  practical  bearings.  It  will  enter  here  into  considera- 
tions connected  with  treatment  and  prognosis. 

Beoovery  from  phthisis  involves,  of  course,  cessation  of  the  progress  of  the 
diseaae.  This  cessation  of  progress  may  be  due  either  to  an  intritis^ic  tendency 
or  to  arrest  by  measures  of  management,  or  to  both  combiued.  Recovery 
may  or  may  not  follow  the  cessation  of  progress.  Owing  to  the  disiKisition 
and  the  extent  of  the  tuberculous  atfectinn,  reparation  of  the  lesions  does  not 
take  place.  It  ia  a  useful  grouping  of  cases  mto — Hret^  those  which  become 
non-progreasive  and  end  in  recovery ;  and,  second,  those  in  which  the  cessa- 
tion of  progress  is  not  followed  by  cotnplete  recovery.  It  is  also  useful  to 
consider  as  fonning  a  third  group  cases  in  which  the  progress  of  the  disease 
is  extremely  slow.  The  cimm  in  the  latter  group  are  the  opposite  to  those  in 
which  the  progress  of  the  disease  is  continuous  and  rapid,  giving  rise  to  the 
name  galloping  consumption. 

There  b  much  significance  in  the  fact  that  in  rasi^  of  progreaaive  phthiais  the 
disease  does  not,  as  a  rule,  advance  by  a  steady  increase*  nut  by  a  senes  of  inva- 
Btons.  Successive  eruptions  of  the  tuberculous  affection  occur.  In  these  erup- 
tions the  affection  may  be  either  small  or  moderate  or  considerable  in  amount. 
Tlie  intervals  between  them  may  be  brief  or  long.  The  disease  may  end  with  a 
single  eruption.  This  may  be  small  or  even  slight,  and  followed  quickly  by 
recovery.  There  h  reason  to  believe  that  instances  of  this  kind  are  ni>t  infre- 
ouent.  The  phthisical  affection  may  have  been  overlooked,  or  it  is  inferred  from 
the  recovery  that  there  was  an  error  in  diagnosis.  In  the  great  majority  of 
coses  a  series  of  eruptions  occurs,  and  it  is  in  this  way  that  the  disease  is  geuer- 
all?  progressive.  These  clinical  facts,  regarded  from  the  standpoint  of  the  para- 
sitic origin  of  phthisis,  are  to  be  explained  by  sujiposing  that  bacterial  colonies 
invade  at  successive  epochs  different  portions  of  the  lungs,  but  that  in  a  certain 
number  of  instances  there  is  neither  invasion  nor  migration  of  the  parasite. 

^  Vide  Aiturican  Jtyurntd  of  the  Medieal  Srirncfs^  January |f  1358, 
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Theocemrence  of  successive  eruptions  is  made  manifest  by  the  symptoms  and 
the  physical  signs.  After  the  occurrence  of  a  single  eruption  or  a  series,  if 
there  be  no  recurrence  the  recovery  will  depend,  caeteris  paribus,  on  the 
amount  of  the  tuberculous  afiection. 

The  prognosis  in  individual  coses  involves  cHnical  points  which  pertain  to 
the  symptoms  and  signs  of  the  pulmonary  affection,  and  to  the  svTnptonmtic 
phenomena  referable  to  other  of  the  anatomical  systems  of  the  body*  The 
latter  arc  of  importance  as  representing  the  constitutional  condition  or  the 
cachexia,  and  as  indicating  either,  on  the  one  hand,  self-limitation,  or,  on  the 
other  hand,  a  progressive  tendency  of  the  disiiise, 

Otijer  things  being  equal,  the  smaller  the  pulmonary  aifection  the  better 
the  prognosis.  But  nt^suming  that  the  first  tuberculous  eruption  is  small,  it 
does  not  follow  that  other  eruptiuns  rnay  not  occur  more  or  less  speedily,  and, 
assuming  a  considerable  or  n  hirge  eruption,  another  may  not  occur.  The 
prognosis  in  the  latter  case  is  of  course  much  the  more  favorable.  In  forming 
a  judgment  in  rcs]>ect  of  the  prognosis,  the  amount  of  the  pulmonary  affec- 
tion is  less  to  be  CLmsidered  than  the  symptoms  which  relate  to  the  progrea- 
sive  tendency  of  the  disease  and  to  its  tolerance  by  the  system.  An  unfavor- 
able prognosis,  however,  is  to  be  based  on  the  existence  of  an  amount  of  the 
pulmonary  affection  sufficient  to  compromise  the  respiratory  function,  as  shown 
by  notable  increase  of  the  fref|tjeney  of  the  respirations  and  by  dyspnoQA. 
Mmmoptysis,  aa  has  been  seen,  if  unaccompanied  by  other  symptoms  which 
are  untoward,  even  if  the  hemorrhage  be  profuse,  is  not  tin  unfavorable  event. 
Microscopical  examinations  of  the  sputa  aUbrd  imj>ortant  information  bear- 
ing on  the  prognosis.  Exam i nation.**,  thus  far,  mode  by  different  ol)servers, 
show  that  in  proportion  to  the  abundauce  of  the  parasite  in  the  sputa  the  dis- 
ease may  be  considered  as  actively  progressing. 

Important  prognostics  derived  elsewhere  than  from  ^ymptomB  referable  to 
the  pulmonary  organs  relate  especially  to  the  circulatAjry  system,  inclusive  of 
the  teiuperature  of  tlie  body,  to  the  digestive  system,  to  the  hiemntopoietic 
system,  and  to  nutrition.  AcceleJ-ntion  of  the  pulse  is  an  unfavorable  synop- 
tom.  In  proportion  to  the  tlegree  of  acceleration,  either  activity  of  the  proff- 
reee  or  a  want  of  tolerance  of  the  tuberculous  aifection,  or  of  both  combinea, 
is  to  be  inferred.  It  is  of  course  important,  if  practicable,  to  know  the 
patient's  normal  pulse  as  the  standard  for  comparison  in  individual  cases, 
inasmuch  as  the  Irequency  in  health  varies  considerably  in  different  persons, 
A  febrile  temperature  is  especially  significant  as  a  symptom  of  progressive 
phthisis.  It  is  the  best  criterion  of  the  activity  of  progress.  There  is  no 
constant  proportionate  relation  between  the  amount  of  the  pulmonary  affec- 
tion, as  shown  by  the  local  symptoms  and  the  signs,  and  the  elevation  of  tem- 
perature. Nor  does  the  degree  of  fever  correspond  always  with  the  accelera- 
tion of  the  pulse.  Diurnal  exacerbations  of  fever,  with  more  or  less  profuse 
sweating,  are  evidence-s  that  the  disease  is  progressive.  Both  fever  and  the 
rapid  ac^tion  of  the  heart  not  only  have  symptomatic  significance,  but  they 
contribute  to  progressive  exhaustion. 

Impaired  power  of  digestion  and  anorexia  are  bad  prognostics.  Especiallv 
bad  is  a  degree  of  anorexia  in  which  not  only  no  desire  for  food  is  felt,  but  it 
is  so  loathed  as  to  render  adequate  alimentation  impossible.  Diarrha?a, 
altliough  not  dependent  on  tuberculous  disease  of  the  intestine,  is  a  bad  prog- 
nr»stic,  as  denoting  impairment  of  the  digestive  prooesaes.  Notable  pallor, 
whether  an  effect  of  deficient  alimentation  or  referable  to  the  haematopoietic 
system,  weighs  heavily  against  the  expectation  of  improvement  A  consider- 
able emaciation  has  even  greater  weight.  Whenever  in  the  progress  of  the 
disease  the  patient  becomes  notably  pale  and  emaciated,  there  is  little  ground 
for  hope,  especially  if  there  be  conjoined  museuhir  debility,  a  rapid  pulse, 
and  a  nigh  temperature.    It  is  unnecessary  to  attempt  a  clinical  picture  of  the 
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disaase  as  it  is  prcamted  toward  the  close  of  life.     The  reality  is  unhappily 
too  familiar  to  every  observer. 

The  picture  just  referred  to  has  another  side.     The  disease  is  not  always 

frogresaive.  There  is  reason  to  believe  that  its  progress  is  sometimes  firrested. 
t  ceases  to  progress  in  some  cases  from  self-limittitiLm.  In  a  certain  proi>nr- 
tiow  of  cases  recovery  lakes  place.  What,  then,  is  the  basis  for  a  favorable 
prognosis?  In  general  terms,  it  is  the  absence  of  the  unfavorable  prognostics 
which  have  been  mentioned.  The  prognosis  is  favorable  in  proportion  as  the 
action  of  the  heart  is  but  little  disturbed,  the  temperatnjre  of  the  body  non- 
febrile,  the  rtt)j>etite  and  digestion  but  little  affected,  the  complexion  not  much 
changed,  and  the  nutrition  of  the  body  fairly  maintained.  The  inference 
under  these  circymBtances  is  that  the  diseai?e  does  not  tend  to  progress,  and 
that  the  existing  pulmonary  affection  is  well  toJerated,  The  ground  for 
encouragement  is  greater  the  less  in  amount  the  pukDonary  affection ;  but 
even  if  the  symptoms  and  signs  show  the  latter  to  be  considerable  or  even 
large^  encouragement  is  warrantable  so  long  as  there  is  evidence  of  non-pro* 
greaaion  and  tolerance.  It  is  not,  however,  to  be  forgotten  that  there  is  always 
more  or  leas  danger  of  a  renewed  tuberculous  eruption. 

The  suspension  of  menstruation  belongs  among  the  unfavorable  events,  but 
alone  it  has  not  great  aignilicance.  Its  occurrence  as  respects  the  previous 
duration  of  the  dbease  varies  much  in  different  cases.  In  some  cases  men- 
struation continues  nearly  to  the  close  of  life.  The  return  of  menstruation 
after  its  suspension  for  a  greater  or  less  period  is  a  favorable  prognostic. 
The  occurrence  of  certain  complications  is  of  marked  importance  with 
reference  to  the  prognosis.  Perforation  of  lung  followed  by  pleurisy  and 
pneumothorax  is  in  most  instances  speedily  fatal.  On  the  other  hand,  sim- 
ple pleurisy  with  effusion,  in  some  instances  at  least,  seems  to  have  a  favor- 
able eftect  upon  the  pulmonary  affection.  Tuberculous  ulcerations  of  the 
intestine  preclude  the  expectation  of  improvement  and  hasten  the  fatal  ter* 
mination.  Tuberculous  peritonitis  is  a  fatal  prognostic.  Chronic  laryngitis, 
if  it  interfere  with  alimentation,  is  a  serious  complication,  but  if  that  etiect  be 
wanting  it  is  not  unfavorable  as  regards  its  significance  in  prognosis.  Peri- 
Deal  fistula  is  not  unfavorable,  to  say  the  least.  Renal  disease,  and  any  acci* 
dental  complication  sufficient  in  itself  to  tell  more  or  less  again?Jt  the  powers 
of  life,  must  be  regarded  as  telling  proportionately  upon  the  prognosis. 

What  influence  has  the  evidence  of  a  congenitnl  tendency  and  licredity 
upon  the  prognosis  ?  It  is  commonlj*  believed  that  the  chances  of  arrest  and 
recovery  are  less  in  proportion  to  this  evidence.  There  is  doubtless  truth  in 
this  belief,  but  it  has  sometimea  too  much  weight  in  the  minds  of  both  patients 
and  physicians  in  individual  cases.  The  disease  is  by  no  means  ahvays  pro- 
gressive even  when  the  antecedents  of  the  patient  afford  the  strongest  evi- 
dence of  an  innate  predisposition.  The  following  instance  is  given  by  wav 
of  illustration :  In  l^Bl  a  young  woman,  eighteen  years  of  age,  affected  witli 
phthisis,  came  under  my  care.  The  disease  had  existed  for  two  years,  and 
flhe  had  tried  various  climates  —  namely,  Cuba,  Florida,  Miuncsotjx,  Ken- 
tucky, and  Ohio.  The  case  ended  fatally  in  1863,  The  mother  of  this 
patient  and  two  sisters  had  died  of  tuberculous  disease.  The  father  was 
tuberculous  at  the  time  of  her  death,  and  fie  died  soon  ailcrward  with  an 
intestinal  complication.  There  remained  two  sisters  and  two  luuthers.  The 
elder  of  the  brothers,  aged  seventeen,  wtih  attacked  in  ISOl  and  died  in  1863. 
The  climate  of  Minnesota  was  resorted  to  in  this  case  with  no  bent  fit.  Tlie 
younger  brother,  aged  sixteen,  in  1861  had  a  dry  cougli,  which  aller  a  short 
time  ceased,  and  he  became  apparently  well  and  robust.  The  physical  signs 
at  that  time  showed  a  small  tuberculous  affection  at  the  summit  of  the  left 
lung.  In  the  winter  of  1863  the  cough  returned,  and  the  sigiiM  now  «howed 
a  tuberculous  affection  of  the  summit  of  the  right  lung.    lie  wjis  inmiediately 
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Bciit  to  Europe,  and  he  passed  the  winter  and  spring  at  Nice,  He  returaed 
and  went  to  South  America  in  1864.  He  passea  the  winter  of  1865-66  in 
New  Orleans  and  France,  making  the  voyage  in  «ailing  ships.  He  pasBed 
the  winter  of  1866-67  in  St.  Paul,  and  died  in  the  fallowing  spring.  Of  the 
two  remaining  sisters,  the  previous  history  in  the  ease  <»f  the  elder,  aged  thirty, 
seemed  to  warrant  a  retrospective  diagnosis  of  a  small  phthisical  aflection 
which  had  ceased  to  progress^  and  from  which  she  had  re<Y>vered,  There  were 
slight  dulnesi*  of  thr  summit  of  the  chest  on  the  left  side  and  broncho-vesicu- 
lar respiration.  Tliis  one  of  the  siisters  has  been  well  lor  the  twenty-three 
years  which  have  elapsed  since  the  date  of  the  supjmsed  phthisical  arfection. 
The  younger  of  the  two  sisters  at  the  age  of  twenty-two  had  a  cough  with 
small  expectoration  and  a  moderate  hronchial  hemorrhage  m  the  winter  of 
1862.  Ihere  was  abnonnal  dulness  on  percussion  at  the  summit  of  the  chest 
on  the  right  side,  with  weakened  respiratory  niumiur,  gome  crepitation,  and 
increase  of  vociil  resonance.  After  a  few  weeks  the  pulmonary  symptoms 
censed.  In  this  case  there  was  no  treatment,  medicinal  nor  hygienic;  she 
had  passed  the  winters  in  the  city  sind  summers  at  attractive  places  of  resort, 
entering  with  zest  into  social  enjoyments,  and  she  has  been  in  all  respects  well 
up  to  the  time  when  I  last  saw  her^  in  the  spring  of  1881,  twenty  years  after 
the  phthisical  disease.^ 

The  last  two  cases  are  ingtancee  of  recoverj^  from  phthisis  irrespective  of 
any  medicinal  or  hygienic  agencies ;  that  is,  a  recover}^  by  self-limitation, 
C/onsidering  the  evidence  of  a  family  predisixjsition,  a  favorable  prognosis  at 
the  outset  would  hardly  have  been  justifiaole.  From  my  records  of  cases 
other  instances  might  be  selected  illustrative  of  the  caution  not  to  allow  too 
much  weight  in  the  prognoeis,  in  individual  cases,  to  the  evidence  of  an  in- 
nate predisposition. 

It  might  he  supposed,  from  the  greater  liability  to  phthisis  between  the  ages 
of  twenty  and  thirty  years,  that  it^  occurrence  at  this  period  of  Uie  aflects  un- 
favorably the  prognosis.  Facts,  however,  do  not  appear  to  sustain  this  suppo- 
sition. So  far  as  the  ratio  of  recoveries  )>ear8  upon  the  jx^int,  the  study  oi  a 
Ismited  number  of  cases  shows  it  to  be  not  larger  aft^r  than  before  tKe  age 
of  thirty.' 

The  liability  to  a  recurrence  i)f  the  disease  aft^er  recovery  i§  important  to 
be  considered  in  connection  with  the  prof^osis.  Of  44  cases  of  recovery 
among  those  which  I  have  reeordid  and  analyzed,  recurrence  had  taken  place 
in  6  up  fo  the  time  of  the  analysis.  In  one  of  these  6  cases  the  disease  had 
recurred  twice.  The  patient  recovered  from  the  second  recurrence,  and  is 
now  well,  more  than  ten  years  having  elapsed.  In  all  the  other  cases  the 
recurrence  proved  fatal.  The  recurrence  took  place  after  periods  ranging 
from  one  and  a  half  to  over  six  years  from  the  dat«  of  the  recovery.  So  far 
as  these  cases  warrant  a  conclusion,  it  is  that  in  cases  of  recurrent  phthisis 
the  prognosis  is  very  unfavorable.  This  conclusion  might  be  materially 
modified  by  the  study  of  a  large  number  of  cases.  The  tact  that  aft4?r 
rccoverj^  there  is  considerable  linbility  to  a  recurrence  of  the  disease  has  an 
obvious  bearing  upon  the  prophylactic  management. 

Facts  pertaining  to  the  duration  of  phthisis  come  properly  under  the  head 
of  prognosis.  Of  44  cases  of  recovery  which  I  have  i*ecorded  and  studied, 
the  duration  varied  from  six  months  to  ten  years.  In  more  than  one-half  of 
these  cases  the  pulmonary  atfection  was  small ;  in  4  cases  it  was  moderate  in 
amount;  in  10  cases  it  was  considerable;  and  in  1  case  it  was  large  and 
advanced.'     These  facts  show  that  the  prospect  of  recover}-  is  much  better 

'  Since  tlmt  date  a  recurrence  of  the  affection  hu  t&ken  pliLce,  but  without  being  pro- 
gressive. 

*  Vifle  Phthim,  in  a  Seriea  of  ClmicaJ  Studie*. 

*  V*idt?  PhihijiiA^  in  a  Sn'ieM  ry  Ciinipal  StudU-*^  for  alj*itm(*t*i  of  the  hi]>tnrje8  of  ibosecam 
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when  the  tubermilous  affection  is  email  or  moderate,  but  that  a  comiderable 
and  large  affection  does  not  preclude  recovery. 

Next  to  recovery,  the  course  of  the  disease  is  favorable  when  it  ceases  to 
be  progressive  and  life  with  fair  health  is  contiiuied  for  a  long  penod.  Out 
of  me  cases  which  I  have  analyzed,  there  were  28  in  which  the  disease  was 
known  to  have  existed  for  periods  ranging  from  one  year  and  three  months 
to  twenty-five  years.  The  duration  was  reckoned  up  to  the  time  of  the  analy- 
Bia  or  of  the  last  information  obtained-  The  number  of  years  noted  does  not 
express  the  duration  of  life.  The  average  period  during  which  the  disease  was 
known  to  have  been  non -progressive  is  a  fraction  over  eight  years.  The  his- 
tories in  these  cases  exemplify  the  fact  that  phthisis,  when  it  ceases  to  be  pro- 
gressive, although  recovery  does  not  take  place,  is  not  incompatible  with  fair 
and  even  good  general  health  and  long  life.  That  recovery  does  not  take 
place  is  owing  to  the  persistence  of  pulmonary  lesions,  such  as  cavities  which 
do  not  cicatrize  or  an  interstitial  pneumonia  with  dilatiition  of  bronchial 
tubes.  The  tuberculous  diBease  no  longer  con  tiny  es,  but  the  local  effects  of 
the  disease  remain.  Slowness  of  progress  and  prolonged  tolerance  are  to  be 
hoped  for  when  the  disease  neither  ends  in  recovery  nor  becomes  n  on -pro- 
greasive.  In  some  cases  the  disease  ends  fatally,  liaving  existed  for  many 
years  where  at  no  time  CH>uld  it  be  said  tbut  its  progress  had  ceased.  The 
prolongation  of  life  under  the^e  circumstances  depends  on  the  slowness  with 
which  the  disease  progresses  and  the  ability  of  the  system  to  tolerate  it. 

The  extremes  of  the  duration  of  the  disease  in  a  large  collection  of  fatal 
cases  are  so  far  apart  that  the  average  period  is  of  little  practical  value  as 
bearing  on  the  prognosis  in  individual  cases.  In  the  collection  of  recorded 
cases  which  I  have  stndied  analytically,  there  were  112  the  duration  of  which 
firom  the  commencement  of  the  disease  to  its  fatal  termination  was  ascer- 
tained. The  mean  duration  was  about  twenty-thrc^  menths.  Laennec  found 
the  average  duration  twenty-four  months ;  Louis  and  Bayle,  twenty-three 
months;  Andral,  twenty-four  months;  Sir  James  Clark,  thirty-six  months; 
and  Williams  of  London,  forty-eight  months. 

Treatment. — The  author  premises  the  consideration  of  the  treatment  by 
ftating  that  this  article  was  wntten  before  sufficient  time  had  elapsed  after  the 
publication  of  the  researches  by  Koch  for  their  confirmation  by  other  competent 
observers.  At  the  present  tiaie  (May,  1885)  the  doctrine  that  phthisis  depends 
on  the  presence  of  a  special  micro-organism  is  to  be  considered  as  probably 
established.  The  grounds  for  this  st^itement  have  lieen  presented  under  the 
head  of  the  Etiology,  and  reference  to  the  practical  bearings  of  the  doctrine 
have  been  introduced  in  connection  with  the  Diagnc^is  and  Prognosis.  It  is 
evident  tliat  the  doctrine  is  likely  to  have  important  bearings  on  the  treatment. 
If  it  be  true  that  the  origin,  the  extension,  and  the  diffusion  of  the  disease 
within  the  body  require  the  presence  and  the  multiplication  of  a  particular 
fmrasite,  it  is  evndently  a  rational  object  of  treatment  to  eileet  its  destnic- 
tion.  For  this  object  an  eificient  para,siticide  is  to  be  sought  after,  to  be 
administered  either  by  inhalation  or  oy  its  introduction  uito  the  blood-vessels. 
Already,  within  the  sliort  time  which  has  elapsed  since  Koch's  discovery, 
extended  observations  have  been  made  with  various  substances  which  are 
destructive  to  bacteria  outside  of  the  body,  but  thus  far  without  success.  A 
difficulty  as  regards  inhalation  is  in  the  way  of  a  destructive  agent  in  the 
form  of  either  an  impalpable  j^wwder  or  a  vapor  or  a  gas  reaching  the  colo- 
nies of  bacilli  in  sunicieot  quantity  to  effect  the  object,  without  doing  injury 
to  the  tissues  or  inducing  toxaemia.     As  regards  the  introduction  of  parasiti- 

Abience  of  all  pulmonttry  syroptomft  wiu  known  to  have  existed  in  the  different  cajses  for 
perioib  between  six  months  and  twentv-seven  y^.rs.  Throwing  otit  two  capet*  in  whic^li 
ihe  iicri'xl  waa  dix  numths,  and  one  case  in  which  it  was  eight  monthB,  the  average  peri<jd 
WHS  BIX  jeare. 


426 


PULMONAMT  PHTHlSls. 


cides  into  the  blood,  it  scorns  hardly  probable  that  &  toxic  agent  can  be  satelj? 
iiitroduced  in  sufficient  quantity  to  effect  the  object.  It  remains  to  be  deter- 
ruined  by  clinical  observation  whether  or  not  these  difficulties  are  injsuiierable, 

Etf'orty  to  destrov  the  purasite  in  another  direction  promise  to  be  niore 
etil-etoiil — namely,  by  the  removal  of  the  co-operatiojjj  conditions  on  which 
their  mn It i plication  dependg.  It  is  to  be  borne  in  mind  that  the  development 
and  continuance  ot*  phthisis  involves  two  factors,  one  which  l&  the  presence  of 
the  parasite,  and  the  other  the  existence  of  those  unknown  conditions  conjsti' 
tuting  the  tuberculouts  predispo«ition  or  cachexia.  The  removal  of  the  latter 
may  efleet  the  destruction  ot  the  panisite  indirectly,  but  not  \ess  certainly 
than  by  bringing  into  direct  contact  with  it  a  destructive  agent.  It  is  in  thij? 
indirect  way  that  the  measures  of  treatment  which  experience  has  shown  to 
be  more  or  less  eflective  may  be  supposed  to  op^e^ate.  And  it  is  to  be  added 
ihat  those  measures  of  treatment  the  usefubiess  of  which  rests  on  clinical 
observation  are  in  no  wise  disproved  or  modified  by  the  parasitic  doctrine. 
At  the  present  time  the  treatment  of  the  disease  is  to  be  governed  by  princi* 
]des  which,  based  on  re«Bon  and  experience,  are  independent  of  that  doctrine. 

The  intrinsic  tendency  of  phthisis  to  be  either  prop*esBive  or  non-progressive 
underlies  the  treatment.  In  a  certain  pro|>ortion  of  cases  the  disease  tends  to 
advance  steadily  and  actively,  as  shown  by  the  symptoms  and  the  physii^l 
aigng.  In  these  cases  treatment  cannot  be  expected  to  do  more  than  to  palli* 
ate  symptoms,  and  perhaps  prolong  the  duration  of  life.  These  are  cases  of 
so-called  galloping  consumption.  In  a  larger  proportion  of  eases  the  disease 
does  not  steadily  or  actively  advance.  Remissions  occur.  The  pulmonary 
affection  increases,  and  extendi  by  successive  tuberculous  invasions  or  erup- 
tions after  intervals  variable  in  duration.  These  casc^  offer  more  encourage- 
ment for  treatment.  There  is  room  to  hoiie  after  each  invasion  that  another 
will  not  take  place,  and  that  the  affection  which  exists  may  be  tolerated  in- 
definitely if  the  cases  do  not  end  in  recovery.  In  a  minority  of  cases  when  a 
certain  amount  of  pulmonary  affection  has  taken  place  there  is  no  further 
increase  or  extension.  In  this  resp»ect  the  disease  ceases  to  progress.  In  some 
of  these  cases  ailer  the  kpi^e  of  weeks  or  months  all  pulmonary  symptoms 
disappear,  and  the  patient  may  be  said  to  have  recovered.  The  probahilitiea 
of  the  recovery  and  the  time  required  therefor  vary,  other  things  oeing  equal, 
according  to  the  amount  of  the  pulmonary  affection.  In  other  cases  recovery 
does  not  take  place,  ^fore  or  less  of  pulmonary  symptoms  remain.  The  ex- 
isting lesions  which  these  symptoms  represent,  however,  may  be  well  tolerated, 
and  their  existence  may  not  mterfere  with  fair  or  even  good  general  healtli 
and  long  life. 

Whenever  the  disease  ceases  to  be  progressive,  with  or  without  recovery^  an 
intrinsic  tendency  has  more  or  lees  agency  in  the  cessation  of  proereai^  In 
some  instances  it  is  certain  that  this  result  is  wholly  due  to  self-limitation. 
Expressing  the  fact  in  other  language  than  that  of  personification,  the  dis- 
ease may  become  non-progressive  because  the  unknown,  special,  constitntional 
morbid  conditions  which  it  is  customary  to  embrace  under  the  name  tubercu- 
lous cachexia  no  longer  exist;  or, assuming  that  a  particular  parasite  isessen- 
tial  to  the  progre-ss  of  the  disease,  this  organism  may  cease  to  multiply  in  con- 
sequence  of  the  non-continuance  of  conditions  which  are  necessary  for  its 
multiplication.  Whatever  be  the  explanation  of  the  tendency  of  the  disease 
— ^to  be,  on  the  one  hand,  progresasive,  or,  on  the  other  hand,  n  on -progressive 
— it  must  be  taken  into  account  in  estimating  the  influence  of  measures  of 
treatment.  How  largely  an  intrinsic  tendency  to  be  non-progressive 
accountable  for  apparent  success  in  treatment  cannot  be  deternuned  with 
precision.  The  evidence  of  its  agency  can  only  be  derived  from  the  accu- 
mulation of  cases  of  non-progressive  phthisis  in  which  no  active  measure!] 
of  treatment  were  pursued.     Reference  has  been  nuidc  to  a  few  such  caaeij 
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amonff  thoee  which  I  recorded  during  a  period  of  thirty-four  years.  Some 
cases  in  addition  have  corae  under  my  observation  since  tlie  analysis  of  my 
cases  recorded  up  to  187*3.  It  is  evident  that  a  large  coUeetion  of  such  eases 
cannot  be  made  oy  a  single  observer. 

From  what  has  been  state*!,  it  follows  that  the  treatment  in  case  uf  phthisis 
has  reference  especially  to  the  constitutional  conditions  which  staod  tn  u  prox- 
iraate  causative  relation  to  the  pulmonary  affection*  The  chief  objectjs  are  to 
arrest  the  disease  and  to  keep  the  cachexia  in  abeyance.  In  the  present  state 
of  our  knowledge  measures  of  treatment  addressed  directly  to  the  pulmonary 
affection^  albeit  important,  are  of  secondary  importance  when  compared  with 
those  which  either  co-operate  with  or  oppose  the  underlying  intrinsic  tendency 
of  the  dL^ease  as  maniiS^ted  in  individual  cases. 

Proceeding  to  consider  the  treatment  in  cases  of  phthisis,  a  convenient  divis- 
ion of  topics  is  into  those  relating  to  the  climatic  treatment,  the  dietetic  and 
regiminal  treatment,  and  the  medicinal  treatment. 

Climatic  Treatment, — It  would  be  impossible  within  the  hmits  of  this  arti- 
cle to  enter  into  a  discussion  of  the  various  questions  connected  with  cli- 
matic influences  or  to  consider  the  relative  advantages  of  different  climates. 
Nor,  were  it  possible,  w^ould  this  be  desirable  as  re^irded  from  a  practical 
standpoint.  I  shall  confine  myself  to  the  general  considerations  wbiclr  bear 
upon  the  climatic  treatment,^ 

In  the  analytical  study  of  the  cases  of  phthisis  I  had  recorded  up  to  the 
year  1875,  I  endeavored  to  draw  some  conclusions  respecting  climatic  treat- 
ment from  the  facts  contained  in  the  histories.  Temp^^rary  chan|^es  of  cli- 
mate entered  into  the  treatment  in  74  cases.  The  histories  were  interrogated 
with  reference  to  the  number  of  cases  in  which  recovery  took  place,  the  num- 
ber in  which  the  disease  ceased  to  be  progressive  without  i-ecovery,  and  the 
number  in  which  the  disease  [jrofrressed  slowly,  with  reference  to  the  apparent 
influence  exerted  by  climate.  The  chan|2;es  of  climate  in  the  74  cases  were 
various.  In  a  considerable  number  the  patients  traveled  in  Europe,  visiting 
ilifferent  places.  The  foreign  resorts  in  which  they  sojourned  for  greater  or 
less  i>erioas  were  Nice,  Algien?,  Mentone,  Egypt,  ^^assau,  Lima,  Rio  Janeiro, 
Cuba»  and  the  West  India  islands.  In  this  country  the  different  resorts  were 
in  Minnesota,  California,  New  Mexico,  Florida,  Georgia,  South  Carolina,  Lou- 
isiana, Virginia,  Kentucky,  the  District  of  Columbia,  Michigan,  and  the  Adi- 
rondacks.  Colorado  as  a  place  of  resort  had  not  excited  much  attention  prior 
to  my  making  abstracts  of  my  histories  for  analytical  study,  and  for  this  reason 
it  docs  not  appear  in  the  foregoing  list  I  have  notes  of  not  a  few  cases  in 
which  the  latter  climate  was  resorted  to.  It  is  at  once  evident  that  74  cases 
distributed  over  so  many  places  of  resort  cannot  furnish  adequate  data  for 
judging  of  the  relative  advantages  of  different  climates.  Nevertheless,  the 
analysis  of  these  cas^  led  to  an  imi>ortant  conclusion  as  respects,  in  general, 
the  usefuhieas  of  a  temporary  change  of  climate.  Of  the  74  cases,  8  ended 
in  recovery,  13  were  in  the  list  of  cases  of  arrested  or  non-progressive  phthisis, 
and  5  were  in  the  list  of  cases  in  which  the  disease  was  slowly  progressive. 
In  33  cases  the  disease  ended  fatally,  and  in  14  cases  neither  the  duration 
nor  the  termination  of  the  disease  appears  in  the  histories.  Moreover,  of  the 
t33  fatal  eases,  in  23  the  histories  afforded  evidence  of  more  or  less  benefit 
from  the  changes  of  chnuite.*  From  these  facts  it  seemed  warrantable  to 
deduce,  as  a  positive  conclusion,  that  in  a  considerable  proportion  of  cases  a 

*For  an  account  of  the  characiemticft  of  different  places  of  resort  in  different  coon- 
tricA,  and  a  full  confiidemttrm  of  the  subject  of  climnte  in  lelnticm  lo  phthit^ig  and  other 
dbcaaea,  the  reader  ia  referred  to  the  article  entitled  *' Klinjutj^thenipic''  by  IL  Webet 
of  London  in  Ilnndturh  (Ur  AUtjemeinen  T'krrapU^  von  H.  v»  Ziemaaea,  Z welter  Band, 
LeipiJR,  1880. 

'  For  further  details  vide  Phthim\  in  a  Series  of  CtinuuU  Sludi^. 
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change  of  climate  has  ft  favorable  influence  on  phthisis.  It  follows  aleo^  ai 
a  eoroUary,  that  a  favorable  influence  is  exerted  by  a  variety  of  climates, 
Indee<l,  it  would  seem,  judging  from  these  facts,  tlmt  the  favorable  influeuf'e 

ertains  to  the  change  rather  than  to  the  partieular  climate  selected.     If  tl  " 
true,  it  follows  that  the  agencies  by  which  a  favorable  influence  is  exei 
relate  to  accessory  or  incidental  circmngtances  more  than  to  purely  climatic 
conditions. 

It  is  an  absurd  supposition  that  any  climate  exerts  a  specific  influence  in 
arresting  phthisis.  This  statement  is  not  in  the  least  inconsistent  with  the 
fact  that  certain  climatic  conditions  are  much  more  favorable  than  others  for 
an  arrest  of  the  disease.  DnTieas,  equability,  and  purity  of  the  atmosphere 
are  essential  elements  of  a  favorable  climate.  Within  late  years  a  high  alti- 
tude (4000  to  8000  feet  above  the  ocean-level)  has  been  deemed  by  many  of 
much  importance.  Aside  from  the  purity  of  the  air  incident  thereto,  the 
rarefaction  is  supposed  to  have  a  salutary  efiect  by  increasing  the  expansi^ 
of  the  luugB,*  Few  at  the  present  time  regard  a  tropical  temperature 
advantageous.  The  choice  is  usually  regarded  as  lying  between  a  cold  a  „ 
a  warm  climate,  each  having  favorable  ekmcnts  aside  from  temperature. 
There  is  nhundant  testimony  in  behalf  of  each.  Circumstances  pertaining 
to  cases  individually  must  determine  which  to  choose,  A  patient  who  in 
health  has  found  cold  weather  mure  favorable  to  vigor  and  well-being  than 
warm  weather  will  be  likely  to  find  a  cold  climate  more  beneficial  tlian  a 
warm  climate,  and  vice  versa.  In  order  to  derive  benefit  from  a  cold  climate 
a  patient  must  have  preserved  sufficient  vigor  to  endure  out-of-door  life  in 
such  a  climate,  Connnement  much  of  the  time  within  doors  musit  deprive 
patients  of  the  benefit  to  be  hoped  lor  from  a  cold  climate.  For  obvious 
reasons  a  cold  cliaiate  is  better  suited  to  men  than  to  women.  With  refer- 
ence to  the  superior  excellence  of  particular  health-resorts,  caution  is  to  be 
exercised  in  weighing  not  only  testimony  either  for  or  against  their  superi- 
ority, but  the  value  of  reported  cases.  Putting  aside  the  chances  of  error  in 
_  "agnofiis,  it  is  to  be  considered  that  among  those  who  elect  a  particular  place 
"of  resort  an  arrest  of  the  disease  or  improvement  to  a  greater  or  leas  extent 
would  probablv  have  taken  place  had  any  one  of  many  places  been  selected, 
and  perhaps  if  no  change  had  been  made.  On  the  other  hand,  in  a  certain 
proportion  of  cases  the  disease  will  be  progressive  anywhere.  A  limited 
number  of  cases  must  not  be  relied  upon  to  establish  tlie  relative  advantages 
uf  particular  places^  especially  if  there  be  not  data  enough  to  judge  of  Uin 
condition  of  the  patient  in  each  case  as  regards  the  amount  of  the  pulmonary 
nftection^  the  temperature,  pulBe,  and  other  symptoms,  A  few  cases  which 
have  been  selected  te  illustrate  either  the  favorable  or  unfavorable  influence 
of  a  particular  climate  are  not  entitled  to  any  weight  in  the  formation  of  an 
opiniom  To  gather  clinical  facts  snfficient  to  determine  by  analytical  study 
the  actual  advantage  severally  of  different  climates  is  a  work  attended  by  so 
many  difficulties  that  it  must  be  long  before  it  can  be  accomplished.  Mean- 
while, in  discriminating  between  diflerent  places  of  resort  the  physician  \b  to 
be  govenied  by  rational  considerations.  In  reality,  custom  and  feshion  have 
mum  to  do  in  tliis  matter.  Places  which  were  formerly  in  vogue  as  health- 
reeorta  have  now  fallen  into  disrepute.    It  is  almost  inevitable  Umt  sooner  or 

'  On  thii  topic  the  reader  is  referred  to  an  article  b^  C.  Theodore  WilUaiua,  entitled 
**The  Treatment  of  Phthiidi  by  Keaidence  at  Uizh  Altitudes."  in  the  TranJt'fCiiom  of  the 
Intei-nationat  Mtdiad  dhn^reM^  London,  1881 ;  also  to  a  work  entitled  Rftck^  Mmmtain 
Heakh-RemrU,  on  AnalytietiJt  iStndy  of  Hitfh  AliitudtA  in  Belfition  to  the  Arresi  ^  Ckrtmt 
Pulmoruiiy  />«ea*e.  by  Charles  Denison,  M,  D.,  2d  ©d.,  1880. 

There  li  much  reason  in  the  suggestion  that  the  Immunity  from  phthisLs  in  mtuattom 
which  are  aparsely  settled  may  be  due  not  so  much  to  climatic  InnueDoes  as  to  the  (kci 
that  thef«e  siiuations  are  free  from  non-el iiiiutic  eauHea  contributing  to  the  preTaleace  of 
the  dlBease— namely,  in-door  occujttitiims,  overcrowded  dwellingHy  etc 
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to  attract 
very  largely  phthisical  patienti^,  owin^  to  the  aggregatiou  oi"  the  instances  in 
which  no  benefit  could  have  been  expected  from  climiitic  treatment. 

There  ia  reason  to  believe  that  the  benefit  derived  from  climatic  treatment 
is  o^n  in  a  great  measure  due  to  accessory  circumstances.  As  already  inti- 
mated, this  seenos  to  be  a  fair  inference  from  the  number  of  ini^tances  of  arrest 
of  the  disease,  of  cessation  of  its  progress,  and  of  notable  improvement  in  a 
collection  of  cases  in  which  many  and  varied  climates  had  been  resorted  to. 
Under  the  name  accessory  are  embraced  a  variety  of  circumstances — in  fact, 
everything  not  pertaining  purely  to  climatic  agencies.  The  oppoitunity  of 
living  in  the  open  air  and  freedom  from  the  atres  of  business,  together  with 
relaxation  and  mental  diversion,  are  in  the  category  of  accessory  circum- 
staneea.  These  contribute  largely  in  some  cases  to  the  benefit  derived  from 
change  of  climate.  Patients  at  a  health-report  are  apt  to  carry  out  hygienic 
regulations  more  faithfully  than  when  at  home.  In  contrast  to  the  accessory 
circumstances  wbich  are  favorable  there  are  those  which  have  an  unfavorable 
effect,  such  as  home-sickneas,  ennui  from  lack  of  usual  occupations,  anxiety 
lest  affairs  should  suffer  for  want  of  personal  supervii*ion,  interruption  of 
fixed  habits,  and  the  want  of  home  comforts.  These  in  some  coses  may  go 
far  toward  counteracting  the  benefit  from  climatic  influences. 

All  these  accessory  circumstances,  ns  bearing  upon  individual  cases,  are  to 
taken  into  account  in  deciding  the  question  ai*  to  the  importance  of 
climatic  treatment.  Of  course  a  change  of  climate  is  important,  other 
things  being  equal,  in  proportion  as  the  climate  in  which  the  patient  resides 
is  humid,  variable,  and  the  atmosphere  impure.  So  far  as  purely  climatic 
influences  are  concerned,  it  may  be  important  only  that  the  patient  escape 
the  more  trying  seasons  of  the  year— namely,  the  spring  and  the  hot  summer 
months.  A  malarial  climate  should  certainly  be  exchanged,  if  practicable, 
for  another  during  the  season  when  there  is  danger  of  being  infected  with 
tiie  malarial  miasm.  To  avoid  this  cause  of  disease,  as  well  as  the  chsingejj 
of  temperature,  etc,  incident  to  the  spring  and  summer  months,  it  may  not 
be  necessary  to  go  very  far  from  home.  It  is  probably  better  not  to  go  to  a 
distant  climate  for  a  few  weeks,  in  order  that  the  double  acclimatation  caused 
by  going  and  returning  witliLn  such  a  brief  period  may  be  avoided. 

It  is  of  essential  importance  to  take  fully  into  account  the  condition  of  the 
patient  as  regards  the  pulmonary  affection  and  the  general  symptoms  before 
ndvi^ing  or  sanctioning  a  change  of  climate  which  involves  long  journeys 
and  separation  at  a  distance  from  borne  and  friends.  There  is  more  reasori 
to  expect  benefit  from  a  change  the  stronger  the  evidence  against  an  intrinsic 
tendcncv  of  the  disease  t*j  progress  actively.  Whenever  the  temperature  and 
circulation  denote  activity  of  progress  the  propriety  of  a  change  is  doubtful. 
Whenever  there  is  great  emaciation  with  muBcular  feeblenejis  there  is  little 
ground  to  expect  material  benefit  from  any  climate.  The  experiment  is 
allowable  at  an  advanced  period  of  the  disease  only  with  a  view  to  satisfy 
the  wishes  of  the  patient  and  the  friendE,  having  a  lull  underatanding  with 
the  latter  in  respect  of  the  danger  of  dying  away  from  home.  It  should  be 
added  that  sometimes  in  cases  which  offer  no  ground  for  the  expectation  of 
any  essential  benefit  journeys  or  voyages  are  well  borne,  and  life  is  appar- 

tly  prolonged  by  a  change  from  an  inclement  to  a  genial  climate. 

Distance  is  a  point  to  be  considered  in  the  selection  of  places  of  resort 

ii  often  an  objection  to  crossing  the  ocean  that  communication  with  rela- 

let  or  friends  m  attended  with  delay  and  difficulty.  The  voyages,  as  a  rule, 
are  not  objectionable.  Our  own  country  embraces  almost  ^s(try  possible 
variety  of  climate,  and  therefore,  so  far  a^  purely  climatic  influences  are  con- 
cerned^ it  is  not  necessary  to  resort  to  foreign  countries.  The  latter,  however, 
bave  for  many  the  advantage  of  being  made  more  attractive  by  novelty  and 
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historical  asBociatioiiB,  Moreover,  there  are  often  better  arrangements  for 
comfort  and  enjoyment.  The  accessory  advantages  are  alwaj^  to  be  consid- 
ered with  reference  to  the  particular  tastes  and  needs  in  individual  ca^es. 
Good  food  in  abundance  and  well  cooked,  large  and  well-ventilated  rooms, 
facilities  for  walkings,  riding,  and  driving,  opportunities  for  hunting,  fishing, 
and  other  out-of-door  sporti§,  ample  provisions  for  in-door  exercise  in  bowlings 
etc.»  agreeable  aociety, — these  are  among  the  accessory  advantages  without 
which  often  the  best  climatic  influences  will  prove  inoperative.  To  these  ia 
to  be  added  available  judicious  medical  advice.^ 

A  mistake  often  n^stde  by  those  who  find  benefit  from  a  change  of  climate 
is  to  continue  the  change  for  too  short  a  period.  The  benefit  speedily 
obtained  may  be  speedily  lost  when  the  patient  is  again  placed  under  the 
climatic  and  other  circumstances  attending  the  development  of  the  disease. 
It  is  to  be  borne  in  mind  that  the  benefit  from  a  change  of  climate  does  not 
depend  on  any  special  remedial  agency,  but  on  a  combination  of  favorable 
circumstances,  and  that  the  salutary  influences  connected  with  climate  are 
exerted  not  so  much  directly  upon  the  kings  as  upon  the  general  system.  It 
follows  that  the  beneficial  effect  may  be  manifested  more  by  increaae  of  appe- 
tite, better  digestiuo,  grenttr  endurance  of  muscular  exercise,  and  especially 
gain  in  weight,  thnn  by  iriunediate  improvement  in  the  pulmonaiy  symptoms^ 
Many  patiente  lannot  allbrd  the  loss  of  time  and  the  expense  of  lengthened 
absence,  and  therefore  are  unable  to  make  trial  of  change  of  climate.  These 
may  be  consoled  hy  the  fact  that  not  a  few  cases  of  phthisis  do  well  without 
any  climatic  treatment  In  some  of  the  most  striking  of  the  instances  of 
arrest  of  the  diseast^  which  have  come  under  my  observation  change  of 
climate  did  not  enter  into  the  treatment.  Important  as  is  this  fact,  it  does 
not  conflict  with  the  l»clief  that  additional  chances  of  arrest  and  the  prospect 
of  more  or  less  impmvement  arc  often  secured  by  climatic  treatment.  It  is  a 
wise  pn^cauticin  for  patients  to  reside  permanently  in  a  climate  in  which  an 
arrest  of  the  disease  has  taken  place.  Of  course  this  is  not  tUways  practi- 
cable.  Its  im[M)rtanc<^  is  attested  by  reason  and  experience,  and  it  is  the  duty 
of  the  phyesician,  accoitling  to  his  discretion,  to  suggest  it.  The  many  obsta- 
cles which  are  often  \u  the  way  of  ita  adoption  are  sufficientlv  obvious. 

Sanitaria  for  phthisical  patients  at  health-resorts  are  doubtless  serviceable 
in  many  cases,  bi'caune  hygienic  measures  are  enforced  which  would  not  under 
other  circumstances  be  thoruughly  carried  out.  An  offset  to  this  advantage 
is  the  depressing  effect  upon  5ome  nnnds  of  association  with  other  patienta. 
Owing  to  this  niiiral  fffcct  it  is  sometimes  judicious  to  advise  patients  not  to 
go  to  places  which,  fnr  the  nonce,  are  especially  popular,  in  order  thnt  they 
may  not  have  before  their  eyes  cases  exemplifying  all  the  phases  of  the  dis- 
ease, and  be  led  ti  talk  over  symptoms  with  other  patients  aflected  with  phthis- 
is. As  regards  sanitaria,  those  in  which  the  chief  object  is  to  enforce  meas- 
ures of  hygiene  are  perhaps  most  likely  to  be  serviceable.  If  these  measures 
be  secondary  to  some  system  of  medication,  there  is  room  for  distrust. 

It  b  hardly  necessary  to  say  that  the  treatment  of  patients  in  such  institu- 
tions should  be  under  the  charge  of  competent  physicians  who  have  not  orig- 
inated or  adopted  any  peculiar  notions  respecting  the  pathology  and  thera- 
peutics of  the  disease.  As  a  matter  of  course,  there  cannot  and  should  not 
be  any  restriction  in  either  originating  or  adopting  Ideas  and  methods  of 
practice,  however  much  they  may  be  at  variance  with  eomnicmly-reccived 
opinions ;  but  a  physician  who  appreciates  his  obligation  to  his  patients  will 
hardlv  feel  willing  that  they  should  be  n^ade  subjects  for  testing  pathological 
and  tnerapeutical  novelties  in  behalf  of  which  his  own  belief  is  not  committed. 

*  For  details  concernini;  the  heulth-resiorts  of  the  Riviera,  Hv^rea,  Cannes,  Nice,  Meii- 
tone,  and  dthers  which  are  mnch  eHtcemed  in  Europe,  the  reH«ier  is  referred  to  a  work 
tfiititle*!  The  Rmaa^  by  E<lwAVtl  T.  Sparks,  Lcndon,  1879. 
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Dietetic  and  Regiaiinul  Treatment. — The  dietetic  treatment  re^^olves  itself 
into  a  few  simple  principles.  It  may  be  n^umed  that  as  much  assimilation 
of  ailment  as  is  possible  is  desirable.  No  one  probably  will  contend  for  the 
propriety  of  any  restriction  of  diet  with  a  \iew  to  limiting  the  ii mount  of  the 
nutritive  constituentg  of  the  blood.  The  diHiculty  in  thii*  part  uf  the  treiit- 
ment  lies  in  the  impairment  or  loss  of  appetite  and  in  lurk  of  digei?tive  or 
aeeinillative  ability.  It  is  us^eless  to  consider  whether  anvh  or  such  arLicles 
of  food  are  suitable  or  not  tor  phthisical  patients.  All  whulesome  articles 
which  can  be  taken  with  any  relish  and  digested  are  suitable.  Nothing  could 
be  more  ill  advised  than  to  direct  kinds  of  nutriment  which  a  patient  does 
E)t  like,  and  to  enjoin  av^oidance  of  those  which  the  patient's  appetite  would 
ictate.  Pains  should  be  taken  to  ascertain  the  articles  of  diet  most  accept- 
ible  or  against  which  there  is  the  legist  repugnance,  and  to  excite  the  appe- 
tite by  variety  and  culinary  attractions.  It  is  important  not  to  judge  too 
hastily  of  the  ability  to  digest  the  food  which  can  be  ingested.  The  evidences 
of  ioaigeetion  are  nausea,  vomiting,  flatulence,  acidity,  and  diarrhcea :  when- 
ever these  symptoms  are  wanting  it  is  fair  to  assume  digestive  ability.  Nor 
should  evidence  of  indigestion  deter  at  once  from  continuing  articles  which 
appear  to  have  occasioned  it.  The  processes  of  digestion  are  so  apt  to  be  dis- 
turbed by  extrinsic  accidental  circumstances  that  a  mcjii  which  will  occasion 
indigestion  to-day  may  not  do  so  to-raorruw.  In  short,  so  tiir  as  regulation 
of  the  diet  is  concerned  the  patient  is  to  be  encouraged  to  take  all  kinds  of 
wholesome  food  according  to  appetite  and  taste,  giving  to  each  and  all  a  fair 
trial  as  regards  digestibility.  Fully  aware  that  these  views  may  not  com- 
mend themselves  to  the  approval  of  many  who  think  that  the  diet  should  be 
regulated  on  scientific  principlea  rather  than  by  the  instincts  of  the  patient, 
I  do  not  any  the  less  adhere  to  thenj,  believhig  that  they  are  based  on  expe- 
rience and  common  sense.  As  regards  the  liability,  where  the  iiLstincts  are 
followed,  to  the  over*ingestion  of  food  and  to  the  itigestion  of  fwd  indigesti- 
ble from  its  quality  or  modes  of  preparation,  it  is  far  better  to  incur  whatever 
inconvenience  may  therefrom  arise  than  the  evils  of  inadequate  nourishment. 
In  short,  the  dietetic  instructions  to  a  phthisical  patient  may  he  sunmied  up 
as  follows;  Eat  of  wholesome  articles  of  food  whatever  the  appetite  may  die* 
tate ;  endeavor  to  maintain  and  develop  appetite  and  relish  lor  food  by  the 
excitement  of  variety  in  kind  and  in  preparation ;  eat  whenever  hungry  ; 
satisfy  the  apjxjtite ;  eat  without  any  expect4ition  of  harm ;  do  not  hastily 
Attribute  an  indigestion  to  any  particular  articles  of  diet ;  incur  the  risk  of 
over-feeding  rather  than  of  the  greater  evil  of  under-feeding. 

Anorexia  in  a  degree  which  I  have  chiiracterized  as  invincible— that  is,  an 
almost  complete  inability  to  take  fof^d — is  one  of  the  most  discouraging  of 
fymptonis  in  cAses  of  phthisis.  Of  course  if  the  symptom  continue  the  dura- 
tiOD  of  life  is  simply  a  question  of  time  and  tolerance.  Milk  is  an  invaluable 
form  of  food  when  appetite  is  completely  lost.  The  advantage  sometimes  of 
eabstituting  for  simple  cow's  milk  outtermilk,  koumiss,  or  milk  made  sour  by 
fermentation  with  yeast  is  due  wholly  to  these  being  taken  more  readily  and 
more  easily  digested.  The  same  is  true  of  the  sub?^titution  for  the  milk  of 
the  cow  that  of  other  animals — the  goat,  the  ass,  and  the  mare.  Eggs  may 
be  given  in  a  liquid  form  with  milk  or  other  fluids.  Ver^-  little  reliance  is 
to  Be  placed  on  the  various  meat-extracts  (Licbig's,  Valentine's,  and  others) 
as  representing  any  considemble  amount  of  nutriment.  Meats  artificially 
digeBted— that  is.  in  the  form  of  peptones,  as  in  Leubc's  meat  solution^form 
a  valuable  iiddition  to  beef-tea.  Kectal  alimentation  may  be  resorted  to. 
A.  H.  Smith  has  reported  marked  benefit  from  defibrinated  blood  as  a  form 
of  rectal  diet.^  A  French  writn^r,  Debove,  has  lately  reporttd  notable  benefit 
from  forced  alimentation,  food  being  injected  through  a  tube  introduced  into 
•  Vide  .V,  y,  ^fed,  Record,  1881,  No.  xix. 
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the  stomach.*  If  in  any  way  food  can  be  introduced,  in  spite  of  the  anorexia, 
and  assimilated,  there  may  oe  room  to  hope  that  a  returu  of  appetite  will  be 
among  the  beneficial  effects.  Cod-liver  oil  and  alcoholics  will  oe  conisidered 
in  connection  with  the  medicinal  treatment. 

The  regiminal  treatment  embracer  changes  relating  to  out-of-door  life, 
exercise,  occupation,  clothing,  etc. 

Of  all  the  changes  in  this  category,  those  relating  to  out-of-door  life  and 
exercifle  are  of  greatest  importance.  In-door  life  and  sedentary  habits,  if  not 
factors  in  an  acquired  cachexia,  undunbtedly  favor  it.  This  is  shown  by  the 
place  which  these  hold  in  the  etiology  and  by  their  agency  in  the  arrest  of 
tiie  disease.  With  respect  to  the  latter  point,  the  result  of  my  analysis  of 
recorded  cases  has  much  significance.  In  44  cases  change  of  habits  from 
those  more  or  less  sedentary  and  confining  witliin  doors  to  those  involving 
out-of-door  life  and  activity  entered  into  the  treatment.  In  all  but  4  of  these 
cases  the  hygienic  treatment  ccaiaistcd  cliiefiy  or  exclusively  of  the  chaiige  of 
habits  mentioned.  Of  tlie  4  excepted  cases,  in  1  the  patient  jniesed  several 
months  in  Europe ;  in  1  the  patient  passed  a  summer  in  Minnesota ;  in  1  the 
patient  made  several  voyages  to  En  rope ;  and  in  1  the  jiatient  travelled  in 
Europe.  Of  these  44  cases »  15  are  In  the  list  of  crises  of  unknown  duration 
and  termination.  Deducting  these,  the  remaining  number  is  29.  Now,  of 
these  21)  cases,  1 1  ai'e  in  the  list  ol"  cases  ending  in  recovery ;  7  are  in  the  list 
of  cases  in  which  the  disease  was  arrested  or  became  non-progn.'gsive ;  and  3 
are  in  the  list  of  crises  of  slowly-progressive  [ihthisis.  Thus,  only  8  out  of  the 
29  cases  were  not  included  among  those  in  which  the  course  of  the  disease  was 
favorable  in  the  three  aj^pects  ju.^t  named,  and  in  more  than  one-third  of  the 
cases  recovery  took  place.  Of  the  8  fatal  cases,  in  all  save  1  case  the  change 
of  habits  appeared  to  be  beneficial.  The  benefit  was  marked  in  2  of  the  cas^, 
there  being  in  1  of  them  no  evidence  of  progrc-ss  of  the  disease  for  several 
months.'*  Moreover,  the  majority  of  the  histories  of  the  15  cases  of  uncertain 
duration  and  termination  sliow  more  or  less  improvement.  In  7  of  the  11 
cases  ending  in  recovery  the  change  in  habits  constituted  all  the  treatment. 
Making  the  fullest  allowances  for  an  intrinsic  tendency  in  the  disease  to  end 
in  recovery,  and  in  some  instances  purely  from  self-limitation,  the  foregoing 
facts  afford  ample  proof  that  changes  of  habits  from  those  mox-e  or  less  seden- 
tary  and  confining  within  doora  to  those  involving  out-of-door  life  and  activ- 
ity have  considerable  ag*^ncy  in  the  arrest  of  phthisis  and  exert  a  favorable 
influence  upon  the  disciL^?  wlien  it  is  not  arrested.  There  is  reason  to  believe 
that  the  favorable  influence  is  greater  tlian  any  other  cla«8  of  hygienic  nieas* 
uree,  and  it  is  probable  that  to  this  source  much  of  the  benefit  derived  from 
change  of  climate  is  to  be  referred. 

The  particular  changes  to  be  miide  in  order  to  secure  as  much  out-ol^oor 
life  as  practicable  with  a  certain  amount  of  exercise  nmst  of  course  vary  in 
different  cases.  Clerks,  school-teachers,  mechanics  whose  business  requires 
in-door  life,  etc.,  should,  if  possible,  adopt  some  other  occupation  secjuring  the 
desired  objects.  Students,  clergymen,  and  men  of  leisure  should  systematic- 
ally devote  a  fair  proportion  of  time  to  exercise  in  the  open  air,  and  as  fiELT  as 

*  Vide  BuUSin  ijHi^mU  Report^  Paris,  188L  Another  Freucb  writer  more  recently  to 
the  same  juumal.  Desuot^,  haa  |>oiDted  out  a  soiirre  of  datii^er  in  forced  alinientntion — 
namely,  the  occurrence  of  violent  acta  of  vomitin;i,  during  which  fionions  of  food  ejected 
from  the  Htomai^h  are  inhaled.  The  danger  'm  fmni  at^phyxia  and  pneiimonic  inflamtna- 
tion  excited  hy  the  presence  of  tinnicle**  of  forid  within  the  smaller  Wonchi,  lu  order  lo 
avoid  this  source  of  daiijj^er,  lo<*a  should  he  iutrf«io(ed  ^Inwly  and  not  in  tmy  Inritce  a  t|ujui* 
tity  at  a  time.  inUJemnce  of  the  pri^senee  of  the  tidie  wiihtD  the  stomach  \&  u4i  obetaA't* 
which  mav  he  overcome  \>\'  use,  but  in  eotne  teases  it  b  insuperable  (vide  arNcle  la  f*Aiid- 
dfJpiwi  M'e(L  Times,  Uiirvh,  1882). 

'  For  details  of  the  changes  of  haliitj^  in  these  ca^ee  vide  Phthm^  in  a  Stneu  of  CtiniAfU 
Studies, 
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pmcticable  tHe  exercise  Bhould  involve  recreation.  It  Ib  needlig  to  my  HM 
the  importance  of  change  is  as  applicable  to  women  as  to  men.  Caution  is  some* 
timm  necessary  not  to  carry  muscular  exercise  to  an  injurious  extreme.  If 
carried  to  the  extent  of  producing  great  fatigue  or  exhaustion,  it  Is  debilitat- 
in;^  instead  of  invigorating.  Exercise  within  doore,  although  much  less  use- 
fuf  thim  wlieu  taken  in  the  open  air,  ia  nevertheless  uaefuL  Gymnastic  exer- 
eiises  may  be  recommended  when  other  naeasurea  which  are  to  be  preferred  are 
not  available.  They  are  inferior  to  rowing,  horseback  riding,  hunting,  etc. 
An  increaj^  expansion  of  the  chest  is  apparently  a  desirable  effect  of 
exercise.  Forced  etforts  of  expiration  to  overcome  a  mechanical  resist- 
ance, the  lungs  being  fiilly  indated,  conistituted  a  method  of  trcatnjent 
formerly  in  vogue,  and  I  have  met  mth  inetances  in  which  it  seemed 
tu  have  been  useful.  In  taking  exerciBC  patients  are  apt  to  imagine  that 
in  order  to  avoid  catching  cold  they  should  go  out  of  doors  only  when  the 
weather  is  in  all  reapecta  favorable.  Precautions  in  this  regard  are  often 
carrieti  so  far  as  to  interfere  materially  with  the  amount  of  liie  in  the  open 
air  which  is  desirable.  It  should  be  understood  that  phthisical  patients  are 
no  more — and  perhaps  less — liable  to  catch  cold  than  persons  in  health,  and 
Uiat  a  cold,  as  a  rule,  does  not  affect  the  progress  of  the  tuberculous  disease. 
Those  exctdiisive  precautious  have  arisen  from  the  error  of  considering  phtliisia 
as  a  sequel  of  brcm^hitia.  There  is  no  ground  for  the  great  scrupulousne^ 
with  which  phthisical  patients  avoid  the  night  air,  although  out-of-door  life 
in  the  daytime  is  to  be  preferred. 

Every  practitioner  has  known  of  cases  in  which  some  remarkable  changes 
of  habits  as  regards  out-of-door  life  and  exercise  have  led  tx)  recover}%  such  as 
performing  long  journeys  on  horseback  or  on  foot,  accorapanyiiig  expeditions 
whii'h  involved  camping  in  the  open  air  with  hardships,  etc.  Several  instances 
of  this  kind  have  come  within  my  knowledge.  In  one  of  tlicse  the  patient,  a 
young  phjrsician  who  consulted  me,  on  being  told  that  he  had  incipient  phthisis 
gave  tip  his  practice  and  joined  a  tribe  of  Indians  in  the  Far  West.  He  re- 
mained with  them  for  more  than  a  year,  adopting  all  their  customs,  and 
retume<i  in  vigorous  health.  But  in  order  to  rough  it  a  patient  need  not  go 
to  a  distance  from  home  and  friends.  This  fiict  is  lost  sight  of  when  physi- 
cians sanction  the  exposures  and  hardships  of  travel  witnout  the  limits  of 
civilization,  but  enjoin  upon  patients  great  care  in  taking  exercise  out-of- 
doon  so  long  as  they  remain  in  their  plac^  of  residence. 

All  who  have  had  the  opportunity  of  observing  the  effect  of  sea- voyages  in 
cases  of  phthisis  are  agreed  as  to  their  utility.  A  long  sea-voyage  or  a  series 
€»f  Toyiiges  enti?red  prominently  into  the  treatment  of  20  of  the  cases  which  I 
have  analyzed.  In  a  large  proportion  of  the^se  cases  the  favorable  influence 
waK  marked.  Tltis  is  an  accessory  circumstance  which  contributes  to  the  liene- 
fit  in  many  ciiitea  derived  from  a  change  of  climate.  It  is  evident  that  a  cer- 
tain pro]>ijrtion  only  of  phthisical  patients  ciin  avail  themselves  of  this  meas- 
ure. It  is  to  be  advised  especially  for  those  who  can  leave  home  and  husinesi 
without  anxiety,  who  are  fond  of  ocean- life,  and  who  as  a  matter  of  counae  are 
good  sailors. 

The  supposed  liability  to,  and  danger  of,  catching  cold  often  leads  phthis- 
ical patients  to  wear  an  overplus  of  clothing.  When  they  strip  for  an  exam- 
ination of  the  chest  nut  infrcquently  they  remove  two  or  three  undershirtjs,  a 
woollen  or  fur  chest -protector,  and  sometimes  in  addition  an  oiled-silk  jacket. 
The  body  is  kept  in  cunstant  perspiration  by  these  articles.  They  oeciij^ion 
not  onlv  discomfort,  but  debihty.  A  single  word  expresses  the  governing 
principfe  in  clothing  —  namely,  comfort.  Articles  of  dress  shoukl  be  so 
ttd.'ipted  to  the  seasons  and  to  changes  of  temperature  as  to  secure  comfort. 
This  maxim  applies  to  persons  affected  with  phthisis  as  well  as  to  those  in 
health.  In  some  instances,  from  an  erroneous  theoretical  notion,  patients 
Vol.  in,— SS 
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make  tliemselves  uncomfortable  in  an  opposite  way.  They  dispense  with 
woollen  or  silk  underwear  throughout  cold  seasons  with  the  idea  that  the  i 
gystem  is  thereby  hardened,  A  good  non-conductor  of  heoit  next  to  the  gur-| 
fece  protects  against  changes  of  temperature  and  promotes  the  functions  of  [ 
the  skin.  Attention  to  the  sense  of  comfort  will  enable  the  patient  to  avoid  i 
errpr  in  this  direction  as  well  as  an  overplus  of  clotliing. 

Otlicr  regiminal  observances  relate  to  ventilation  and  the  sponge  both. 
The  apartment  in  which  the  patient  is  expected  to  pass  at  least  one-third  of 
the  twenty-four  hours  should  be  sufficiently  large  and  well  ventilated-  Frcijh, 
cool  air  in  abundance  is  not  deleterious,  as  it  would  seem  to  be  regarded  when  ' 
the  utmost  care  is  taken  to  exclude  it.  It  is  essential  to  healthtiil  sleep  and  j 
invitforation.  Here,  again,  the  supposed  danger  of  catcliing  cold  antagonizea 
hygienic  treatment.  Air  should  have  tree  access  to  sleeping  apartments  in 
cofies  of  disease  as  in  health.  As  a  measure  for  invigoration  the  sponge  balh 
is  o^^n  tiaeful  in  cases  of  phthisis.  The  water  used  may  be  cool  or  tepid 
according  to  the  sensations  of  the  patient  and  the  efiect.  It  should  be  fol- 
lowed by  a  glow  with  a  feeling  of  invigoration.  The  water  may  with  advan- 
tage l>e  made  Sftimuhiting  bv  the  addition  of  salt  or  of  alcohol. 

Medicinal  Treatment. — The  medieinal  treatment  in  cases  of  phthisis  em- 
braces DO  known  remedies  having  a  special  influence  over  the  disease;  in 
other  words,  no  tlrug  has  as  yet  been  found  to  be  an  antidote  to  the  tuberculous 
cachexia.     Nevertheless*  medicines  in  many  cases  fonn  an  important  part  of  ' 
the  treatment.     They  have  for  their  objects  improvement  of  appetite,  digejr-  | 
tion,  as^iniihition,  and  nutrition,  relief  from  complications  or  associated  atiec^  ' 
tifins,  and  the  palliation  of  symptoms. 

Cod-liver  oil  is  couBidered  in  this  article,  as  is  customary,  in  connection 
with  the  medicinal  treatment.  It  has,  however,  little  or  no  claim  to  be 
regarded  as  a  medicine.  It  is  a  nutrient.  It  is  a  form  of  fat  which  patienta  ' 
often  digest  readily,  and  which  evidently  increases  the  weight  of  the  body. 
That  it  does  more  than  simply  increase  tlie  amount  of  fat  in  the  body  ia  | 
shown  bv  the  fact  that  freqiiently  under  its  use  the  appetite,  tlie  diget^tion, 
the  condition  of  the  blood,  and  tlie  nutrition  of  the  tissues  manifest  improve- 
ment. These  effects  are  not  inconsistent  with  the  statement  that  it  is  simply 
an  article  of  diet.  Although  tlie  claims  m  its  l>ehalf  as  a  special  remedy 
which  were  made  forty  years  ago  have  long  since  been  disproved,  clinical  ' 
experience  has  continued  to  furnish  proof  of  its  uselnlness  in  the  treatment  | 
of  cBBeB  of  phthisis.  It  should  enter  into  the  trentrocnt  wherever  it  [»  well 
tolerated  and  digested.  If  it  occasion  nausea  or  diminish  the  appetite  or 
give  rise  to  eructations,  its  use  should  not  be  persisted  in.  In  the  choice 
among  the  different  varieties  of  the  oil  experience  in  each  case  is  to  be  the 
guide.  Some  patient*;  tind  the  brown  varieties  more  acceptable  than  the  pale, 
and  vice  versi,  I  have  known  in  several  in^tancef^i  the  unrefined,  coarsse  oil 
obtained  at  the  6sh-niarkets  to  be  preferred.  Patients  sliould  not  give  up 
this  part  of  the  treatment  until  the  dilferent  varieties  have  been  tried.  The 
popular  preparations  in  which  the  oil  is  combined  with  salts  of  lime  or  with 
some  flavoring  extract  are  sometimes  tolerated  by  those  who  are,  or  who 
fancy  that  they  are,  unable  to  tolemte  the  pure  oil.  Tliey  have  probably  no 
advantage  for  those  who  are  able  or  who  are  willing  to  take  the  pure  oiL 
The  oil  should  never  be  given  in  doses  larger  than  are  readily  digested,  end, 
following  this  rule,  the  doses  will  rarely  exceed  half  an  ounce.  They  are 
best  given  shortly  after  meals.  It  is  a  popular  notion  that  the  oil  should  not 
be  continued  in  hot  weather.  The  weather  should  have  no  influt^nee  on  its 
continuance,  provided  it  be  well  tolerated  and  digested.  Tbi.*  addition  of 
fifteen  minims  of  ether  to  a  half-ounce  duse  of  the  oil  has  been  found  to  pro- 
mote its  digestion,  and  by  means  of  this  addition  pt^rstuis  with  whom  the  oil 
disagrees  may  be  able  to  take  it  without  difliculty.     The  ether  h  to  be  given 
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half  an  hour  after  the  oil  has  been  taken.'  Salad  oil,  cream,  butter,  and  the 
extracts  of  malt  may  be  made  to  supply,  in  a  measure,  the  place  of  the  cod- 
liver  oil  in  tlie  cases  in  which  the  latter  is  not  tolerated. 

Embracing  the  varieties  of  spirits,  wine,  and  malt  liquors  under  the  name 
alcoholics,  theae  are  to  be  regarded  as  alimentary,  but  also  as  medicines.  That 
they  are  useful  in  certain  cases  of  phthisis  is  as  well  established  on  the  basis 
of  clinical  experience  as  any  fact  in  practical  medicine.  Their  usefulness  in 
this  disease,  as  well  as  in  other  diseases,  la  to  be  considered  irrespective  of 
questions  relating  to  their  use  and  abuse  in  health.  But  as  bearing  on  the 
very  important  subject  of  intemperance  it  may  be  stated  that,  administered 
purely  as  remedies  m  caaes  of  phthisis,  patients  do  not  become  so  addicted  to 
them  as  to  make  it  difficult  tt>  relinquish  their  use  whenever  this  is  advisable. 
This  statement  is  baaed  on  a  large  experience* 

Alcoholics  are  useful  in  some  and  not  so  in  other  cases.  The  question  m 
to  their  usefulness  is  to  be  decided  in  each  c^se  by  triaL  If  they  produce  a 
sense  of  comfort  without  any  excitation  of  the  circulation  or  of  the  nervous 
9VBtem,  they  are  likely  to  be  useful.  If  in  lieu  of  a  cordial  etfect  they  occa- 
won  flushing,  weariness,  or  indisposition  to  exertion  or  discomfort  of  any  kind, 
they  are  not  likely  to  be  useful.  The  quantity  to  be  given  is  to  be  regulated 
bv  the  immediate  effects.  There  is  sometimes  a  notably  increased  tolenmcc 
of  ak^ohoL  This  is  to  be  ascertained  by  experimental  observation.  The 
quantity  of  alcohol  given  should  never  occasion  the  least  approach  to  alco- 
holic intoxication.  It  should  be  given  at  or  near  the  times  ol  taking  food,  or 
in  combination  with  food,  as  in  milk-punch  or  egg-nog. 

As  to  the  choice  of  an  alcoholic,  this  is  to  be  determined  by  the  past  and 

f present  experience  in  each  case.  Each  of  the  many  varieties  of  spirits,  malt 
iquors,  and  wines  is  best  suited  to  some  cases  and  not  to  other  cases.  There 
is  no  rule  of  choice  applicable  to  all  patients.  Changes  in  the  form  of  alci> 
holies  from  time  to  time  are  often  advi.sable  in  the  same  case.  In  the  majority 
of  cases  some  forma  of  spirits  will  be  found  best  to  agree.  Malt  Uquors, 
either  the  strong  or  mild  varieties,  agree  best  in  some  cases.  Of  wiue,  some 
patients  take  with  most  comfort  the  light  and  some  the  stronger  varieties. 
The  etfect  upon  the  pulse,  respiratiou,  and  other  symptoms  should  be  observe<l 
with  reference  to  the  employment  of  any  of  tlie  alcoholics,  and  of  the  partic- 
ular ones  best  suited  in  individual  cases,  but  much  reliance  must  be  placed 
on  the  subicctive  symptoms.  It  has  been  proposed  to  substitute  pure  alcohol 
for  any  and  all  the  alcoholics  used  as  beverages,  in  order  to  give  to  the  treat- 
roeot  more  distinctly  a  medicinal  character  and  to  avoid  risk  of  the  forma- 
tion of  a  habit  which  may  lead  to  intemperance.  Since,  however,  of  the 
many  varieties  of  alcoholics,  some  agree  in  certain  cases  and  not  in  other 
ceases,  it  is  doubtful  whether  alcohol  is  able  to  take  the  place  of  all.  This  is 
A  point  to  be  decided  by  clinical  observation. 

Phosphonis  in  the  form  of  the  hypophosphite  of  soda  and  of  lime  was  rec- 
ommended about  forty  years  ago  on  the  theoretical  ground  that  it  tavorerl 
cell-formation  and  retarded  the  rapid  waste  of  the  tissues.  More  rcceutiy  it 
ha»  been  supposed  to  have  a  specific  influence  ov-^er  tuberculous  disease.  It 
has  been  emploved  pivity  largely  in  diflbrent  countries,  but  without  etfecta 
nistiiining  the  claim  of  having  a  specific  action.  It  seems  to  be  useful,  and 
mnny  physicians  attach  considerable  importance  to  its  use. 

The  preparations  of  iodine^  from  their  evident  utility  in  certain  acrofiilous 
affections,  and  in  view  of  the  idc^ntity  of  scrofula  and  tuberculous  aHections, 
have  heretofore  entered  largely  into  tlie  treatment  of  cas^^  of  piithisis.  From 
the  fact  that  they  are  now  hut  little  employed  in  phthisical  cases  it  may  be 

'  Vitle  report  by  Dr.  Andrew  H,  Smiih,  chairman  of  Committee  on  Restorativejr  of  the 
New  York  Therapeutical  Society  in  ih«  y.  Y.  Medical  jQumd^  April  20,  1879. 
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inferred  that  in  thb  instance?,  na  in  many  other  instances,  theoretical  conBid- 
erations  have  failed  to  find  support  from  clinical  experience. 

Of  arsenic  it  van  be  said  that  many  able  observers  have  borne  lestimonj 
to  itii  great  usefulness  in  some  cases,  aa  manifested  by  improvement  in  appe«] 
tite,  nutrition,  and  in  the  powers  of  life  generally,  together  with  the  coughl 
and  expectoration.  Here,  as  in  other  instances  in  which  it  is  desirable 
continue  the  remedy  for  a  considerable  jx^iod,  the  doses  should  be  small  and! 
not  increased*  Noel  Gu^neau  de  Musscy  testifies  to  a  remarkable  efficiency  I 
in  some  cases  of  the  mineral  water  of  Bourbole,  either  exported  or  taken  a| 
the  spring. 

Sulphur,  especially  as  contained  in  the  Sulphur  Springs  water,  ha«  long 
been  considered  a  useful  remedy  in  phthisis  as  in  other  chronic  dxseas 
The  Sulphur  Spritigs  of  our  country,  however,  although  much  resorted  to 
for  other  diseases,  have  not  in  phtlusical  cases  with  us  the  celebrity  which! 
those  in  Europe  (of  which  Des  Eaux  Bonnes  arc  a  famous  type)  have  with 
European  physicians. 

The  symptomatic  indications  for  medicinal  treatment  in  cases  of  phthisii.| 
are  many  and  varied.     Among  the  ma^t  important  are  those  relating  to! 
appetite  and  digestion.     For  the  improvement  of  these  functions  the  prep 
arations  of  cinchotm,  sulicin,  gentian,  (pnissia,  and  other  of  tljc  vegeiabn 
bitter  tonics,  including  nux  vomica,  may  be  selected,  according  to  the  choie6 
of  the  physician,  or  given  in  succession.     They  have  more  or  less  efficiency 
in  conjunction  with  the  more  potential  hygienic  measures  considered  in  con- 
nection with  tlie  climatic,  the  dietetic,  and  the  regiminal  treatment.     Pepiit| 
and  dilute  hydrochloric  acid,  taken  after  a  meal,  i)romote  its  digestion,  tneii 
medicinal  action  being,  however,  limited  to  the  meal  in  connection  with  whichl 
they  are  administered.     The  tincture  of  the  hydrochlorate  of  iron  and  other 
ferniginoufl  tonics  which  are  much  used  in  case:?  of  dyspepsia  and  indigestion 
are  ueefiil  in  cases  of  phthisis.     The  amemia  which  exists  so  constantly  iB 
phthisical  cas^  is  an  indication  for  their  um\  and  there  does  not  seem  to  ' 
ground  for  the  conjecture  which  has  been  entertained  that  they  promote  tha 
occurrence  of  bronchial  hemorrhage.     If  they  had  this  effect  it  would  no 
disprove  their  utility. 

Pulmonary  symptoms  which  may  furnish  therapeutic  indications  are  cougl 
and  expectoration,  ha^mopty.sis,  puiti  in  the  chest,  and  dygpnoi'a.     Chough 
of  coume  necessary  for  the  removal  of  the  morbid  producU  within  the  broa^ 
chiiil  tube.H  and  cavitic^s.     K  the  act  of  cougliing  be  accompanied  by  exjxK 
toration,  pulliution  is  not  rerpiired.     But  often  there  is  what  may  Im?  called 
superfluous  cough — -that  is,  not  accompanied  by  ex {X'ct oration.     This  super 
fluous  cough  may  be  frequent,  and  occur  in  violent  paroxysms  which  occasion 
fatigue  and  exbauhtion.     Frequently  the  cough  prevents  sleep.     PaUiati\ 
remedies  are  then  indicated.     It  is  desirable,  if  posvsible,  to  palliate  cougl 
with  remedies  which  do  not  contain  an  opiate,  owing  to  the  mipainncnt  ofl 
appetite  and  digestion  caused  by  the  latter.     Simple  remedies,  puch  ns  tha 
balsam  of  tolu,  the  syrup  of  wild-cherry  bark,  Turlington's  hakam,  etc*,  niayj 
guflice.     K  not,  other  narcotics  than  opium  should  be  tried — namely,  hyo^c 
araus,  lactucarium,  and  belladonna,     Fotlicrgill   recommends   hydrobromic 
acid  and  the  spirits  of  chloroform.     The  addition,  however,  of  some  form  of 
opiate  is  often  required.    The  paregoric  elixir  is  the  eimple^t  form,  and  there-l 
fore  the  best  if  it  suffice.     Of  other  forms,  fierhaps  codeia  is  in  general  to  hd 
preferred.     Patients  should  be  enjoined  not  to  prolong  voluntarilv  inetfectuall 
coughing  efibrts.     The  disposition  to  cough  may  in  a  considerable  degree 
controlled  by  the  will  until  the  morbid  products  are  in  a  situation  to  __ 
readily  expectorated.     The  stimulant  expectorants  and  those  wfjich  act  by 
causing  nausea  are  not  indicated  in  cases  of  phthisis,  and  are  objectionabh 
in  so  far  as  they  impair  appetite  and  digestion.    Stimulating  medicinal  inhn 
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liitions  are  of  doubtful  propriety,  but  r  giiperfluous  cough  id  somedmes  rolieved 

by  breathing  some  vapor,  a  little  laudanutii  or  paregoric  elixir  having  been 
added  to  the  water  vaporized.  The  continuous  breathing  of  an  atmosphere 
charged  with  carbolic  acid,  either  by  dithising  it  in  an  apartment  or  the  use 
of  a  respirator,  is  advisable  if  there  be  fetor  of  the  expeotonition. 

It  has  been  seen  that  bronchial  hemorrliage  is  not,  as  a  rule,  an  unfavor- 
able event  in  cases  of  phthisis.  It  does  not  follow  from  this  fact  that  tlie 
loas  of  blootl  is  desirable,  and  therefore  that  the  hemorrhage  should  not  Ite 
arrested.  Moreover,  the  toss  of  blotni  in  some  instances  involves  immediate 
danger.  A  first  attack  of  haemoptysis  occasions  great  alarm  and  anxiety. 
The  prostnition  wliich  api>ears  is  a  moral  eHect  rather  than  the  exhaustion 
cauitjed  by  the  loss  *vf  blood.  In  repeated  instances  after  attacks  of  haemop- 
iy^is  have  several  times  recurred*  I  have  known  patients  to  keep  about  as 
usunl  during  an  attack,  giving  little  or  no  heed  to  it. 

The  internal  remedies  which  may  be  employed  for  the  arrest  of  hemor- 
rhage are :  Ergot  or  ergot  in,  acetate  of  lead,  tannic  or  gallic  acid,  and  the 
#Btringeut  preparations  of  iron.  Ergotin  has  been  given  with  good  effect  by 
'  ubcutaneous  injection,  from  five  to  ten  grains  in  water,  wrtli  or  without 
lycerin,  being  injected  and  repented  pro  re  nata.  Opium  in  some  form 
should  be  conjoined  in  order  to  allay  nervous  excitement.  A  teaspoonful 
of  table-salt  taken  into  the  mouth  and  repeated  after  intervals  of  a  few 
moments  is  a  well-known  remedy  during  the  hemorrhage.  The  hemorrhage 
18  somctimcii  so  profiise  ami  rajiid  that  much  blood  is  swallowed,  and  may  be 
afterward  vomited.  Under  these  circumstances,  and  whenever  the  persistence 
of  the  ha.»moptysia  calls  for  more  prompt  measures,  cold  may  be  applied  to 
the  part  of  the  chest  which  corre^jjonds  to  the  seat  of  the  hemorrhage.  This 
may  be  found  by  means  of  if  localized  ?ubcrepitant  rAIe.  Another  measure 
is  the  inhalation  of  a  vaporized  solution  of  the  liquid  pet^ulphate  of  iron. 
Still  another  ami  more  potential  n^easure  is  the  temponin^  ligation  of  one 
or  more  of  the  members  of  the  body,  the  pressure  being  sufficient  to  inter- 
nipt  the  tlow  of  hlooil  in  the  veins  and  not  in  the  arteries.  This  measure 
must  be  resoite^i  to  and  continued  only  when  the  physician  is  present.  The 
ertect  is  sometimes  almost  magical.  The  measure  is  a  substitute  for  venesec- 
tion, which  was  formerly  employed  for  the  arrest  of  bronchial  lu^monhaL't*. 
Cttvernous  hemorrhage,  occurring  usually  late  in  the  disease,  if  profu^je  calls 
for  prompt  measures,  and  the  topical  employment  of  cold  will  be  likely  to  be 
the  most  promptly  eflective. 

Pain  in  the  chest  denotes  either  pleurisy  or  intercostal  neuralgia.  I^fild 
counter-irritant  applications  by  sinapisms  or  stimulating  liniments,  with  ano- 
dynes gniduated  to  the  degree  nf  pain,  are  indicated.  Dyspncca,  if  not  caused 
by  restrained  movements  of  the  chest  from  pain,  or  by  pleuritic  effusion,  or  by 
an  intercurrent  pneumonia,  may  denote  either  rapidity  and  extent  of  the  tuber- 
culous deposit  or  an  accumulation  of  morbid  products  within  the  bronchial 
lubes:  if  tlie  latter  be  the  explanation,  acts  of  expectoration  are  to  be  pro* 
moted.  This  is  not  easih  done  if  the  difficulty  of  expectoratiim  procecfl  from 
great  general  debility.  The  ethereal  stimulants,  IIoBnmni/s  anodyne,  chloric 
ether,  and  the  compound  spirits  of  lavender  are  advi-sable  under  thctie  circura- 
stances  as  palliatives. 

Pyrexia  and  increased  frequency  of  the  hearths  action  are  symptoms  indica- 
tive of  an  active  tuberculous  c^achexia.  How  far  these  are  purely  symptom- 
tutic,  and  how  far  they  may  conduce  to  the  progress  of  the  disease,  cannot  be 
determined  with  our  prtisent  knowledge.  It  may  be  assumed  that  they  rep- 
resent something  more  than  is  rcprt»sented  genera II v  by  the  fever  which  is 
secondary  U)  a  local  inflanmiation.  That  the  febrile  temperature  is  itself 
causative  of  changes  in  the  tissues,  as  well  as  in  the  functions  of  the  hiMly,  is 
r         •' 
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perBistent  fi^quency  of  its  action.  A  rational  object  in  therapeutics  is  either 
the  removal  or  the  neutralization  of  the  morbid  conditions  on  which  the 
pyrexia  and  tlie  increased  frequency  of  the  hearts  action  depend*  The 
means  of  effecting  this  object  are  to  be  determined  in  the  future,  when  more 
is  known  of  the  morbid  conditions  giving  rise  to  pyrexia;  meanwhile,  there 
are  certain  medicines  which,  as  experience  shows,  dinnnish  the  temperatun 
and  fe))rile  tcmptrature  can  be  reduced  by  external  means  which  abstrai 
heat  tVoni  the  body. 

At  the  present  time  data  are  wanting  for  determining  the  importance 
antipyretic  treatment  in  cases  of  phthisis.  liyjjerpyrexia,  however,  may  be 
considered  as  furnishing  an  indication  for  a  trial  of  antipyretic  medication^ 
and  the  most  reliable  of  the  drugs  employed  for  that  purjiose  is  quinia 
sliould  be  given  ffir  this  object  in  full  doses»  as  in  other  instances  in  which  H 
is  given  for  an  antipyretic  effect.  These  dos^  should  not  be  continued  lopj 
enough  to  disorder  the  stomach.  Diurnal  exacerbationa  of  fever,  eepeciall; 
if  ushered  in  by  a  chill,  may  sometimi?s  be  arrested,  or,  if  not  arrested,  mat 
rially  modified,  by  full  doses  of  quinia,  although  there  may  be  no  ground  ft 
the  aue|>icion  of  malaria. 

When  the  skin  is  hot  and  dr>%  with  a  high  axillnr}"  temperature,  stponginj 
the  body  may  be  employed  and  continued  until  the  pyrexia  is  diminished. 
nm  not  prepared  to  say  whether  the  cold  bath  or  ttu'  wet  bheet  is  adnussible 
f>r  allowable.     As  having  some  antipyretic  eflect,  and  as  diminishing  the  fre- 
(picncy  of  the  lieart's  action,  digitalis  might  be  expect^'d  to  nrove  a  valualjle 
remedy  to  fulfil  the  3ym|*tomatic  indicutious  under  consideration.     This  drug 
was  formerly  much  emploved  in  eases  of  jjhthisis.     The  fact  that  it  has  in  a 
great  meaaure  fallen  into  diffuse  may  l>e  talcen  as  evidence  that  the  theoretical 
[  recommendations  are  not  sustained  by  clinical  experience.     The  liability 
disturbance  of  the  stomach  from  it^  use  is  perhaps  a  sufficient  reason  for  coi 
sidcring  it  inapplicable. 

The  profuse  night-sweating  which  so  often  occurs  in  the  course  of  phthisic 
claims  treatment.     BeUadonna  or  atropia,  the  oxide  or  sulphate  of  zinc,  gallic 
acid,  the  acetate  of  lead,  and  aromatic  sulphuric  acid  are  internal  remetlies 
for  the  pallintitm  of  tliis  symptom,     {> ponging  the  surface  before  bedtime 
with  diluted  alcohol,  diluted  acetic  acid,  or  with  spirit  in  which  alum  is  dis- 
solved should  be  tried.     Hot  vinegar  largely  charged  with  capsicum  has  been 
found  to  be  an  efficient  application.     The  covering  at  night  should  be  as  liglil 
as  is  consistent  with  comiurt.    Brunton  has  found  strychnine  and  nux  voniic 
.  given  at  bedtime,  useful.    Another  remedy,  recommended  by  ^lurrell,  is  picn 
'toxin.    This  h  given  in  the  form  of  a  solution  (1  part  to  240  parts  water),  I* 
doses  of  from  one  to  four  minims  daily,  the  last  dose  given  late  at  nigh 
Agaricns,  or  the  common  toa*lstool,  ts  recommcnde^i  as  an  efficient  remedy  b; 
Wolfenden  of  London  and  J.  M.  Young  of  (Glasgow.     From  ten  to  tweut; 
grains  may  be  given  in  the  form  of  an  electuary  with  honey,  or  it  may 
given  in  the  form  of  a  tincture.     In  both  these  modes  it  is  apt  to  cause  uai 
sea.     This  objeetit)n  does  not  npply  to  the  isohittd  medicinal  principle,  a  cryi 
tallized  substance  which  it  is  proposed  to  designate  ngnracine.     Of  this  ond 
twcltlh  of  a  grain  is  a  dose,  which  may  be  re[»eatcd  if  required.     Young  6 
of  the  opinion  that  it  is  not  less  elective  than  atrojna  as  an  antihydrotic 
remedy,  and  not  open  to  the  same  degree  of  danger  from  an  overdose  as  th( 
latter.     He  \i\m  found  it  to  act  also  as  a  soporific  remedy,  to  relieve  couj^' 
and  to  diminish  the  temperature  of  the  body.*     A  popuhir  remedy  is  cx>] 
stige  tea  tsiken  at  bedtime. 

Of  compHcations  and  HSsoctjUcd  diseaises,  one  of  the  most  frequent  3b  dis^ 
caae  of  the  intestine.     Of  diarrhu'a  not  thus  connected  the  treatment  is  that 

*  Vide  Supnlement  fo  Zinmsi'jt'H  CSfelnpctdiOf  1881,  p.  325. 

•  Gitut^w  ifedical  Joamai^  March,  18^2. 
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of  indigestioih  As  incident  to  tuberculous  ulcerations  opium  and  astringents 
are  indicat<?cL  Full  dosea  of  the  carbonate  of  bismuth,  with  a  m\l  of  mor- 
phia, will  often  prove  an  efficient  palliative,  Pcritonitii*,  acute  and  cl ironic, 
pieuriity  with  efiiiaion,  chronic  larvTigitis,  i^neumo-liydruthorax,  and  cerebral 
meningitis  are  to  be  treated  according  to  indications  which  are  conmdered  in 
the  articles  treating  of  these  affections,  making  of  course  proper  alhiwanees 
for  their  occurrence  as  secondary  to  the  phthisical  disease.  Intermittent 
fever  associated  with  phthisis  should  be  arrested  as  promptly  as  possible. 
There  is  no  foundation  for  the  opinion  which  some  have  held  that  iiialaria 
retards  the  progress  of  tuberculous  disease.  Clinical  facts  show  directly  the 
reverse.  If  a  perineal  listula  occurs  in  a  phthisical  patient,  the  safest  policy 
18  not  to  interfere  with  it  except  so  far  as  to  make  it  as  endurable  as  practi- 
cable. The  idea  that  a  fistula  has  a  salutary  effect  by  wa^  of  revulsion  bos 
been  one  of  the  reasons  for  making  artificially  an  issue  in  the  arm  or  else- 
where^ This  was  formerly  much  in  vogue,  but  it  has  mostly,  and  ]>robably 
deservedly,  fallen  into  disuse. 

Medical  opinion  is  sometimes  asked  concerning  the  propriety  of  marriage 
with  ft  phthisical  man  or  woman.  As  an  abstract  question  there  need  be  no 
hesitAtion  as  to  the  answer.  If  men  went  about  deliberately  selecting  wives, 
or  vice  versd — as,  for  example,  horses  are  selected^ — there  could  be  no  doubt 
that  phthbis  should  be  considered  a  dist|Uftlilication»  Husbands  and  wives» 
however,  are  not  mated  in  such  a  way.  A  marriage  engagement  has  been 
entered  into,  and  afterward  one  of  the  parties  becomes  phthisicab  The 
friends  of  the  non-phthi.sical  party,  not  the  parties  themselves,  come  for 
advice,  and  the  adviser  is  sometimes  placed  in  an  awkward  situati(ui.  With 
re8[>eet  to  the  effect  of  marriage  on  the  tuberculous  party,  my  analysis  of  17 
cases.  2  oidy  being  women,  did  not  show  that  it  was  unfavorable.  Were  it 
tmfuvurable,  considerations  of  sentiment  and  sense  of  duty  generally  outweigh 
ftll  others.  A  more  important  point  relates  to  offspring.  A  hereditary  tend- 
ency is  entailed  in  some,  but  not  in  all  cases.  The  risk  incurred  in  this  point 
of  view  having  been  fairly  stated,  the  reponsibility  of  the  medical  adviser  is 
endei]. 

After  reeoverv  from  phthisis  measures  for  the  prevention  of  a  relapse 
should  receive  clue  attention.  The  hygienic  infiuences  which  were  brought 
to  Ixiar  on  the  disease,  and  which,  as  it  is  fair  to  conchide,  had  more  or  less 
agency  in  effecting  the  reeoverv,  are  as  fxw  as  practicable  to  remain  in  opera- 
tion. This  imfK)rtant  injunction  applies  alike  to  cases  in  which  an  arrest  of 
the  dijseaM*  has  tiiken  place,  so  long  as  it  ceases  to  be  progressive.  To  prevent 
a  renewal  of  its  progress  is  an  object  having  a  similar  importance  as  the  pre* 
mention  of  a  i^elapse  af\er  recovery. 

In  concluding  the  consideration  of  the  treatment  of  pulmonary  phthisis 
reference  is  to  be  made  to  a  measure  to  which  one  of  our  countrymen  has 
recentlv  given  much  attention — mirnely,  the  injection  of  tuberculous  cavities. 
More  than  thirtv  years  ag**  the  late  ISrainerd  of  Chicago  rehite^l  to  me  a  case 
in  wliich  he  nmde  an  opening  through  the  che?t-wn!!  into  a  tuberculous  cavity. 
He  had  the  idea  that  ciivities  might  in  this  way  be  treiite<l  by  local  a^ipHca- 
tiona  with  advantage.  Of  the  result  in  that  case  it  is  only  recollected  that 
DO  bad  consef|uences  followed.  Probably  Braiuerd  did  not  [)ro8ecutc  further 
experimental  «)hgervations,  as  I  am  not  aware  of  any  jjublication  by  him  on 
the  subject.  In  1M73,  Mosler  of  (fermany  advocated  making  a  free  ojiening 
in  tuberculous  cavities  with  a  view  to  draiimge  and  to[)ical  treatment.  He 
reported  3  cases  in  which  a  drainage-tube  was  introduced  and  kept  in  the 
cavity.  The  practicability  of  the  operation  and  the  absence  of  any  evil 
result  were  ghown  by  his  cases.  The  oj^eratitm  had  been  advocated  and  per- 
formed prior  to  Hosier's  publication,  but  without  exciting  consideration.  To 
William  Pepper  belongs  the  credit  of  injecting  medicated  liquids  by  means 
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of  a  small  syringe  and  hollow  needles.  Pepper  baa  reported  12  cases  in  which 
cavities  were  tliua  injected.  In  thc^e  12  cases  two  hundred  and  ten  injections 
were  made.  In  no  instance  did  any  harm  res»ult  therefrom.  The  injected 
liquid  in  most  of  the  cases  was  a  very  weak  solution  of  indine.  In  some 
instances  a  weak  solution  of  carbolic  acid  wus  used.  The  objects  are  **  the 
disinfection  of  the  cavities,  the  relief  of  cough,  the  diminution  of  eecretion, 
and  the  modification  of  the  morbid  action  of  the  lining  surface  of  the  cavity, 
80  as  to  favor  cicatrixntion  and  contraction  and  the  preventifm  of  liifection  of 
the  constitution.**  The  results  of  tiie  treatment  in  the  cases  reported  by 
Pepper  go  to  show  that  it  may  contribute  to  these  objects.  His  observa- 
tions have  opened  up  a  new  and  important  department  in  the  therapeutics 
of  pulmonary  phthisis.* 


Fibroid  Phthisis,  Chronic  Interstitial  Pneumonia,  Cirrhosis 

of  Lung. 

The  characteristic  anatomical  feature  of  this  variety  of  phthisis  is  the  pre- 
dominant growth  of  the  pulmonary  connective  tissue.  If,  aa  is  generally 
held,  this  hyperplasia  be  due  to  a  chronic  inflammatory  process,  tne  name 
chronic  interstitial  pneumonia  h  not  inappropriate.  From  an  analogy  to  the 
structural  afiection  of  the  liver  characterized  by  on  abnormal  development  of 
Glisson's  capHule,  the  affection  was  called  by  Corrigan  cirrhosis  r>f  the  lung. 
The  propriety  of  regarding  it  as  a  distinct  form  of  pulmonary  phthisis  is 
batM^d  on  points  pertaining  to  the  morbid  anatomy  and  to  the  clinical  history. 

An  abnormal  interistitial  growth  enters  more  or  lei?a  largely  ns  an  element 
into  the  morbid  anatomy  in  cases  of  the  ordinary  form  of  phthisis.  It  is  the 
chief  element  in  typical  casc^  of  trbroid  phthifiis.  The  aflerted  lung- structure 
is  condensed  and  indurated,  owin^  to  obliteration  of  alvenli  and  bronchial 
tubes.  The  affection  leads  to  notable  diminuti<m  in  volume.  Kc^^iiltin^ 
therefrom  is  a  compensatory  dilatation  of  bronchiid  tul>ee.  Sacculated  Hilu- 
tations  may  reach  the  size  of  an  English  walnut  or  even  a  hen's  egg.  These 
are  known  as  hronchiectiisic  cavities.  The  pleura  is  thickened  and  the 
opposed  surfaces  densely  adherent  to  each  other.  With  these  di*=tinctivo 
changes  are  usually  found  small  cheesv  tuberculous  deposits  or  tnie  tubercu- 
lous cavities  and  nnliary  tubercles.  Tlie  latter  anatonncal  points  show  rela* 
tionship  to  the  ordinary  form  of  phthisis.  Exceptional  eases  are  those  in 
which  the  interstitial  pneumonia  is  the  result  purely  of  the  local  action  of 
ijdnilcd  irritating  particles  (vide  FNEVMO^T>Ko^'T^sIi*).  In  these  cases  the 
tiiberculoua  characteristics  may  he  wanting.  In  ca^es  of  fd^roid  phthisis  both 
lungs  are  often  affected.  But  the  aiiection  is  apt  to  be  confined  to,  or  much 
more  extensive  in,  one  lung,  so  that  during  Ufe  it  either  is,  or  appc^ars  to 
be,  unilateral.  Exct^ptionally,  both  lungs  are  extensively  nffected.  It  may 
originate  in  ami  he  limited  to  a  lower  lobe.  It  is  stat^'d  by  Trojanowsky 
that  when  the  atlectiou  is  unilateral  it  oflcncr  begins  in  the  upper  lobe,  and 
when  bilateral  the  lower  lobes  are  first  atiected.  A  series  of  broncliiectafvic 
dilatations  may  be  so  closely  sittiatttl  as  to  resemble  an  anfractuous  cavity 
resulting  from  the  discharge  of  liquefied  tuberculous  deposits. 

It  h  customary  to  consider  this  affection  as  occurring  consecutively  to  acute 
lobar  and  broncho-pneumonia,  to  chronic  bronchitis,  nnd  to  pleurisy.  Tak- 
ing into  view,  however,  the  slow,  insidious  development  of  the  affection,  the 
infrequencv  of  its  occurrence,  and  the  frequency  of  the  diseases  just  named, 
a  more  rational  conclusion  perhaps  is  that  when  these  diseaflee  are  associated 

*  For  reporta  of  Pepper*8  cftsc*  and  other  detBits  vide  article  in  the  DranmetumM  (if  tht 
American  Meilicnt  An^i>ciationj  vo!,  xxii,,  1880;  altio  article  in  ihe  Ammaim  JmawU  (f 
Medical  Scimces^  October,  1874. 
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with  tBe  phthiaical  affection  they  are  secondary  to  it  The  affection  occurs 
ofVener  alier  than  during  tlie  decade  in  which  the  ordinary  form  of  phthisis 
ia  most  apt  to  occur — tiuit  is^  aft^r  thirty  years  of  age. 

The  course  of  the  affection  as  regartis  activity  of  progress  is  strikingly  dif- 
ferent from  that  of  ordinary  phthisis  in  a  large  proportion  of  cases,     Com- 
bineneing  imperceptibly,  ailcr  it  h»ua  advanced  to  a  eertiiin  extent  it  mny 
ll^main  anptircntly  stationary,  or  it  progresses  very  slowly  during   a   hmg 
L period.     Ils  duration  may  extend  over  niiiny  years.     In  a  ca^e  for  a  long 
^time  under  my  observation  it  exis^ted  probably  for  forty  years.     If  the  lesions 
be  not  extensive  enough  to  interfoT^e  noUibly  with  the  rc^pirator}^  function,  it 
niay  be  tolerated  inde^nitely.     The  appetite,  digcn^tion.  and  nutrition  may  be 
I  well  maintaine*i.     The  muscular  strength  may  not  be  much  impairexl.     The 
[•circulation,  temperature  of  the  body,  and  other  functions  may  be  but  little 
Idisturbed.     A  fatal  termination,  if  not  caut^ed  by  some  intercurrent  dit^ea*^, 
Ltakes  place  alter  a  very  gnidually  progressive  general  debility  and  exhaus- 
^tion. 

As  regards  the  different  anatomical  systems  of  the  body  other  than  the 
reapiratory  system,  it  is  not  importiint  to  add  to  the  foregoing  sketch  details 
of  symptomatology.    The  important  symptoms  referable  to  the  respirator)^ 
system  relate  to  cough,  expectorution,  and  disturbance  of  respiration.     The 
LCimgh  varied  according  to  the  quautity  and  character  of  the  matter  to  be 
lexpectorated,  the  difficulty  of  its  expulsion,  and   the  susceptibility   of  the 
[patient  to  the  reffex  influences  on  which  cough  depends.     The  matter  expec- 
i  titrated  is  rauco*purulent,  and  in  many  instances  it  is  at  times  extremely  fetid, 
[This  is  due  to  the  putre-scency  of  morbid  products  detained  within  the  bron- 
chiectosic  cavities  and  bronchial  tubes,  owing  to  difficultv  in  effecting  their 
expubion.     The  fetor  may  be  suggestive  of  gangrene.     'Tbe  nmtter  expecto- 
,  rated,  however,  if  examined  micri>scopically,  will  not  be  found  to  contain  the 
i^briis  of  pulmonary  structure.     There  may  be  sloughing  of  small  portiotis 
(^of  mucous  membrane,  but  this  is  probably  rare.     The  expectoration  afler 
^irfeain  intervals  of  putrid  sputa  in   considerable  or  great  abundance,  the 
expectorated  matter  during  the  intervals  having  the  characters  of  muco-pus 
without  fetor,  is  abnost  {jathognoniouic  of  this  variety  of  phthisis.      The 
repeated  occurrence  of  the  putrid  sputa,  tlie  clinical  history,  and  the  physical 
signs  render  it  eiisy  to  exchule  abscess  of  the  lung.     The  detention  of  morbid 
Lproducts  within  bronchiectasie  cavities,  and  the  consequent  putrescent  decom- 
fpo«ition,  depend  of  course  on   the  difliiculty  with  which  the  contents  of  the 
cavity  are  expelled.     This  difficulty  is  greater  if  the  cavities  be  in  the  hiwer 
tlutn  in  the  upper  Io1k\     In  a  case  which  came  under  my  observati^ui  the 
affeclion  had  been  known  by  the  attending  pliysician  to  have  existed  for  fif- 
teen vears.     There  was  more  or  leas  habitual  expectoration  of  ordinary  nuu-o- 
purulent  matter,  but  after  intervals  of  severnl  days  a  considerable  rjuantity 
of  intolerably  fetid  matter  was  expelled.      In  this  case  the  physical  signs 
showed  the  affection  to  h^  limited  to  the  lower  lobe  of  the  left  lung.     There 
was  notable  retract iou  of  the  lower  and  lat<'ral  portions  of  the  chest  on  this 
iBtde;  solidification  of  lung  was  denoted  by  bronchial  respiration  and  bron- 
Ichophony  over  the  posterior  aspect ;  and  the  cavernous  respiration  was  per- 
I  oeived  over  a  circumscribed  an^a  in  the  latero-posterior  aspect     This  patient's 
l^ieral  condition  of  health  was  fair;  he  had  not  a  morbid  aspect,  and  he  was 
frmble  to  perform  the  duties  of  a  clerkship  in  one  of  the  municipal  depart rncnts* 
The  respirations  are  more  or  less  increased  in  frcrjuencv,  the  increase,  other 
things  being  etpml,  being  in  proportion  to  the  amount  of  damage  of  the  pul- 
monary organs,  or,  in  other  words,  the  extent  to  which  the  respiratory  func- 
tion ifl  compromised  by  the  lesions.     Tliese  may  l>e  sufficient  to  give  rise  to 
■  much  suffering  from  dyspnoea.     This  was  tnie  of  a  case  under  my  observa- 
Ition   in  whidi   both   lungs   were   extensively  affected^  while   the   muscular 
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strength  and  the  fiinctions  gencralJy  of  the  body  were  not  greatly  impaired. 
The  embarrassment  of  breathing  i^  increased  bv  an  acenniuhition  of  muccnpus 
within  the  bronchial  tuhci*,  and  notable  relief  followa  expectoration  of  the 
accumuluttd  products,  Ha^moptysU  occurs  in  some  cases?,  hut  much  less  fre- 
quently than  m  the  ordiuitr}^  form  of  phthisis.  The  heniorrha^  m  eometimod 
profuse.  It  proceedg  frum  erosion  oi  the  walls  of  vessels  or  the  bursting  of 
small  aneurisms  within  bronchiectasic  cavities. 

Cyanosis  is  marked  in  some  cases.  This  Bymptom  is  not  always  in  propc*r- 
tion  to  the  dyspncea ;  that  i&,  the  cyanotic  apjK'arance  of  the  prohibia  and 
face  may  be  prti^ent  when  the  patient  does  not  manifest  suHering  from  a  sense 
of  the  want  of  brefitb.  The  cyanoBis  is  symptomatic  of  distension  of  the  cavi- 
ties of  the  right  ride  of  the  heart,  this  l>eing  an  eficct  of  the  obsti*uction  of  the 
pulmonary  circulation.  The  obstruction  may  lead  at  length  to  dilatation  of 
the  right  ventricle  and  auricle.  Thence  arises  the  general  dntpsv  which  may 
take  place  at  an  advanced  period  of  tiie  history  of  fibroid  phthisis,  A  tri- 
cuspia  regurgitant  nmrmur  m«y  be  perceived  with  or  before  the  occurrence 
of  dropsy ;  also  visible  pulsation  of  the  cervical  veins.  A  frequent  physical 
sign  under  these  circumstances  is  bulbous  enlargement  of  the  ends  of  the 
fingers  and  sometimes  of  the  toes.  TJie  chibbcd  fingers,  as  they  are  called, 
are  s}Tuptomatic  of  disturbance  of  the  circulation.  They  are  ol>t*ervcd  ill 
some  cases  of  disease  of  the  heart,  phthisis  not  existing. 

The  physical  condition?  giving  rise  to  physical  signs  are  as  follows :  Notable 
shrinkage  of  lung;  solidification,  which,  if  the  lung  l>e  much  dninnished  in 
volume,  may  be  considerable  or  complete  in  degree  and  extensive ;  dilatixi 
tubes  and  bronchiectasic  cavities  varying  in  size,  nuniber,  and  relative  situa- 
tions ;  the  presence  of  muco-piis  in  njore  or  less  abundance,  the  quantity  vari- 
able at  different  tinier  within  the  bronchial  tubes  and  cavities.  Vicarioua 
emphysema  is  more  frequent  than  in  the  ordinary  form  of  phthisis. 

In  typical  cases  of  extensive  and  advanced  utii lateral  fibroid  phthisis  the 
affected  side  is  much  contracted.  The  apt^carance  is  like  that  presented  In 
some  cases  after  recovery  from  chronic  pleurisy.  The  range  ot  respiratory 
movements  is  much  diminished,  the  t\\o  sides  ])re8enting  a  marked  contrast 
in  this  regard.  With  this  one-sided  contraction  of  the  chest  there  may  be 
lateral  curvature  of  the  spine,  the  concavity  It^oking  toward  the  aifected  side. 
The  supposition  that  the  conl  rati  ion  is  in  reality  a  sequel  of  chronic  pleurisy 
is  at  once  disproved  by  finding  the  evidence  of  a  degree  of  solidification  nota- 
bly greater  than  would  be  iut'idcnt  to  the  mere  diminution  of  the  volume  of 
the  lung.  If  the  afD?€tion  be  limited  to  a  lobe,  either  the  upper  or  lower> 
thei-e  may  be  contracti(m  more  or  lees  marked  over  the  j>ortion  of  the  chest 
corresponding  to  the  afiected  lobe.  If  the  two  lungs  be  much  uflc-cled,  the 
evidence  of  contraction  is  apparent  to  the  eye  on  both  sides.  It  is  mrely  if 
ever  that  the  two  lungs  are  equally  affected. 

The  signs  furnished  by  percussion  an<l  auscultalioo  which  reprcFcnt  Bolidi- 
fication  of  lung,  the  presence  of  air  in  dilated  tubes  or  brunch  feci  asic  cavitiea 
and  emphysi'makms  ioI>ul£«,  are  present  either  separately  or  in  various  degree* 
of  combituitiou.  Solidification  from  induration  vvitliout  dilatation,  suceulated 
or  otherwise,  of  tubes,  tu'  if  these  be  filhd  with  morbid  products  and  without 
vicarious  emphysema  of  adjacent  lobules,  will  give  dulness  on  percut'sion  more 
or  less  marked  and  over  an  area  correspoiKliug  to  the  degree  and  the  extent 
of  the  solidification.  There  nmy  be  llatncss  ttver  the  gi-eater  part  or  the 
whole  of  an  entire  lobe.  Oilen,  howcvt-r,  dulness  is  found  in  some  situatiou, 
and  either  tympanitic  or  vesiculo-tyrnpanitic  resonance  in  other  ^ituationsu 
Over  bronchiectasic  dilatations  a  tympanitic  resonance  may  have  the  am- 
phoric or  the  cracked-metal  intonation.  On  auscultation  the  respiration  over 
a  space  more  nr  les§  extensive  or  within  separate  spaces  of  variable  extent  is 
either  bronchial  or  broncho- vesicular.     With  thi&e  respiratory  signs  rcpro* 
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Renting  solidification  of  lung  are  assocbited  either  bronchophony  or  iocreaaed 
ijyocjil  resoimnoe,  and  the  cor  res pondinsj  whispering  signs — namely,  whispering 

^nchophony  and  incrrastd  bronclnsil  whisper.  Over  l>ronchiect*isic  cavities, 
'may  be  heard  the  cavernous  res]>iratiun  and  whi>per.  These  signs  of  cavily 
may  be  combined  with  those  of  adjactmt  soHdiBcntion  of  king,  giving  rise  to 
the  several  varieties  of  brDneho-cavenious  res^piration.  Coar:*e  mucous  or 
bubbling  riles  are  of  frequent  occurrence,  and  tlie  accumulation  of  mnco-pua 
within  the  cavities  may  be  represented  by  gurgling. 

By  means  of  tlie  foregoing  signs  furnished  by  percussion  and  auscultation 
the  character  of  the  lesions, 'their  situation,  their  extent,  and  the  physical 
c«mditions  as  regards  the  ptestmce  of  morbid  products  within  the  air-cavilies, 
are  determinabrc.  These  lesions  are  sometimes  in  striking  contrast  to  the 
symptoms  which  represent  the  general  conditions  of  the  patient^the  puLse, 
lemptTttture,  emaciation,  etc.  The  symptoms  and  the  physical  signs  may 
seem  to  conflict  with  each  other,  ownng  to  the  remarkable  tolerance  of  the 
disease  in  some  crises.  To  the  physical  changes  which  have  been  stated  is  to 
be  addtfd  remtjval  of  the  heart  from  its  normal  sittiation.  If  the  seat  of  the 
afifectioa  be  the  Icft^  hmg,  its  shrinkage  may  he  such  that  the  heart  rises  into 
the  infra-clavieidar  region,  and  the  space  within  which  it  is  in  contact  with 
the  chest-wall  is  hirger  tlum  when  the  organ  is  in  its  normal  situation.  The 
latter  circumstance  is  to  be  borne  in  mind  with  reference  U:)  the  ermr  of  inter- 
ring therefrom  enlargement  of  the  heart.  Not  only  is  the  area  of  notable  dul- 
neiss  on  percussion  over  the  heart  greater  than  in  health,  but  the  movements 
of  the  organ  are  remarkably  apparent  to  the  eye  and  touch.  If  tlie  right 
lung  be  aftected,  the  heart  may  be  removed  to  tlie  right  of  the  sternum,  the 
heart-sounds  being  heard  here  with  their  maximum  of  intensity.  In  this 
abnormal  situation  tlie  presence  of  the  heart  may  give  rise  to  a  notable  dul- 
uem  on  percussion,  and  its  im|)ulses  may  be  both  seen  and  felt. 

The  differentiation  of  fibroid  phthisis  from  the  ordinary  forms  of  the  disease 
cannot  be  made  with  positivcness  so  long  as  the  anatomical  changes  are  small 
or  moderato  in  degree  and  extent  The  chief  di  Cerent  in  I  point  is  a  greater 
degree  of  depression  at  the  summit  of  the  chest  than  would  l>e  likely  to  occur 
at  an  earlv  period  if  the  affection  were  of  the  ordinary  form.  Jf  the  affection 
begin  at  the  base  of  the  chest,  it  is  more  likely  to  be  the  fibroid  variety.  In 
typical  cases,  when  the  affection  is  unihiteral  and  has  kxl  to  notable  slirinkage 
of  the  entire  lung,  taking  the  physical  signs  in  connection  with  tlie  evi<ienre 
of  tolerance  afforded  by  the  symptoms,  it  may  be  differcntiate^i  with  eontt- 
denoe.  Age  is  to  be  taken  into  account  in  the  diagnosis;  patients  are  rarely 
under  forty.  The  expectoration  from  time  to  time  uf  fetid  mucus  iias  consid- 
erable diagnostic  significance. 

With  reference  to  the  diagnosis,  it  is  to  be  considered  that  between  the  ordi- 
nary form  of  phthisis  and  typical  cases  of  fibroid  [)hthi»is  there  is  every  degree 
of  gradation  as  regards  the  combination  t^f  the  anatomicual  characters  of  both. 
There  is  no  sharp  line  of  demarcation  between  the  two  varieties.  In  these 
intermediate  cases  to  determine  by  means  of  the  symptoms  and  physical  signs 
the  reUitive  proportion  of  each  variety  is  not  practicable,  nor  is  tliis  a  matter 
of  much  practical  iinjwrtance.  It  may  be  ad<led  that  the  coexistence  of 
clironic  larvngitis  and  of  tuberculous  ili.-easc  of  the  intestine  is  proof  against 
fibroid  phtliisis.  There  is  no  possibility  of  the  restoration  of  a  lung  affected 
with  fibroid  phthisis  to  its  norfual  condition;  but  the  iirngnosis  as  regards  tol- 
erance, arrest  of  progress  or  slowness  of  |irogr*.^ss»  ana  cous<.'<|uently  duration 
of  life,  is  much  better  than  in  the  orilinary  fVirin  of  phthisis.  (Jn  this  account 
the  diagnosis  Is  of  importance.  The  prognosis  is  better  the  nearer  the  approach 
to  the  affection  iu  typical  cusi-s.  Per  contra,  the  prognosis  is  h:^  favoralvle  in 
proportion  as  the  changes  characteristic  of  the  disease  in  its  ordinary  form  are 
aagociated  with  those  characterising  fibroid  phtiiisis.     If  the  affection  be  con- 
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fined  to  a  lower  lobe,  it  may  not  extend  beyond  tbis  IJniit,  and  tbe  pentijstence 
of  solid rficat ion  of  the  affected  lohe  may  nf»t  be  iiiconipatible  with  good  gen- 
eral health.     Of  thei*e  iacta  the  falUiwing  case  is  an  illiisJtration  :  Pha^be,  aged 
five  yeai-s,  came  under  my  observation  in  1864.    Tliere  wna  at  that  time  nota- 
bk^  dulneset  on  percussion  over  the  lower  lobe  of  the  left  lung,  with  bronchial  | 
re?;piration  and  bronchophony.     8he  had  cough  and  expectoration,  but  bad  i 
not  been  confined  to  the  bed  or  houBC,  and  her  general  condition  of  health^ 
was  then  fair.     The  treatment  consisted  of  tonic  remedies  and  outHitf-door 
life.     1  saw  her  repeatedly  during  the  next  two  or  three  years,  the  physical 
eigns  rennuning  the  tiame,  and  the  gmend  health  fair.     In   18tJ9  she  hnd 
chorea  and  was  treat*xl  with  Fowlcr't?  sohitidn.     I  did  not  see  her  again  until 
October,  1871 ;  she  had  then,  und  hiul  lu  vcr  been  free  from,  some  cougli  and  I 
expectoration,  hut  her  gcnend  health  hud  Ir^'U  maintained.    The  BtgnB  of  the  | 
Polidilicatitin  of  t[ie  hwer  lobe  of  the  It^fl  lung  were  then  prem^nt,  the  upper  j 
lulw  remuiniug  tiiuiffeeted.     In  November,  1874,  I  nuted  that  I  had  ngniii 
eeen  her  and  examined  tlie  cliest.     The  dulne^s  on  percusftion  over  the  lower 
lohe  of  the  left  lung  continued ;  there  was  at  this  time  absence  of  re8pirator/ 
sound  over  this  lohe.  but  tlic  vocal  resonance  was  greater  than  on  the  oppti- 
site  side.     The  left  side  whs  c^msiderably  contracted.     She  hail  etill  some  I 
CHjugh  and  expectoration,  and  there  was  some  dificiency  of  breath  on  activoJ 
exercise.     Her  ai^fhect  was  healthful,  and  she  was  well  developed  fur  her  age  ( 
(fitleen  years).    Menstruation  was  irregular.    She  consulted  me  fur  this  irreg- 
ularity, not  regarding  herself  as  ill  in  other  respects*     About  mx  yeans  at^er*  j 
wanl   I  met  her  in  the  street,  and  she  accosted  me.     Her  appearance  waa^ 
healthful.* 

The  treatment  in  cases  of  fibroid  phthisis  differs  in  no  essential  points  from 
that  in  eases  of  the  ordinary  form  of  tlie  disease.  The  slowness  of  progre«i  i 
ami  the  long  duration  ^hcvw  Ichs  a(*tivity  of  the  tuberculous  cachexia.  !Never^  j 
theless,  the  cachexia  cither  existii  or  lias  existed,  and  the  meatjures  relating 
thereto  which  have  been  considered  as  belonging  to  the  dietetic  and  regiminal  J 
tretitmeiit  are  alike  a|ipHciible  to  b(>th  varieties  of  phthisis.  The  cireumstaneea  I 
which  render  cliaugci?  of  climate  admissible^  if  not  advisahle,  are  much  of\euer1 

firesent  iu  the  fibniid  variety,  and  tliere  is  greater  probability  of  the  disease  | 
leing  either  arrested  or  retarde*!.     Medicinal  treatment  is  to  be  employed  with 
reference  to  thera|>eutic  indit^tions  alike  in  both  varieties  of  the  disease. 

The  treiitTuent  by  inhalations  to  prevent  putrefactive  changes  in  the  con- 
tent*? of  bronchial  lubes  and  in  cavities  is  ot'lener  indicated  by  fetid  sputa  in  1 
cases  of  fibroid  phthisis.     The  continuous  breathing  of  the  atmosphere  of  si 
room  containing  an  antiseptic  vapor  requires  the  patient  to  remain  within' 
doors.     A  more  etf*ective  method  is  to  nuike  use  uf  a  reB|jiratur  inhaler.     A 
portable  and  convenient  instrument,  worn  over  the  mouth  like  an  ordinary 
respirator,  has  beeri  devij^ed  by  W.  Hoberts  and  improved  upon  by  II.  Curscl>*J 
mann.     la  this  instrument  the  airwhii-h  is  breathed  passes  through  layers  of  F 
tow  moistened  w  itli  the  antiseptic  liquid.     The  disinfecting  agents  which  haval 
been  fouial  efficient  are  carl>olic  acid,  cre^isote,  oil  of  turpentine,  a  mixture T 
of  the  tincture  of  iodine  and  the  compound  tincture  of  beiiscoin  and  thymol,* 


Prevention  of  Phthisis, 

The  number  of  deaths  throughout  the  globe  which  are  caused  by  pul- 
monary phthisis  vastly  ex<^^eda  the  number  caused  by  any  other  disease, 

'This  imlient  remains  in  fnir  health  ni  the  present  time,  Mny*  1883,  nearly  twcntv 
years  !it\er  whe  fir^^t  came  imder  my  ot«M?rviUioti, 

'  Vi<le  artiHe  bv  Wilhttro  Pepper  in  Tratufactionn  of  tht  Amerienn  Mtdiml  AMuci 
vol.  xxxi.,  1880. 
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The  etiology  of  pulmonary  phthisis  embraces  largely  causes  which  can  be 
rcmuved.  hence  the  diseiu^e  is  to  a  threat  extent  preventable.  Are  any 
coiMtnents  on  these  simple  statements  needed  in  onler  that  the  prevention 
of  phthisis  may  be  regarded  as  among  the  most  importttnt  of  the  subjects 
belouj^lng  to  preventive  medicine? 

It  has  been  assumed  that  phthisis  involves  a  predisposition  which  is  in 
most,  and  i^erhaps  in  all,  cases  innate.  Putting  aside  all  questions  relating 
to  an  acquired  tidx^culous  diathesis,  it  may  be  as«^uuied  that  the  development 
of  the  phthisical  atlection  depemls  m  many  or  perliaps  in  most  eases,  more  or 
les*,  and  probably  oft/en  in  a  greiit  measure,  ypon  causes  which  |iromote  the 
diathetic  condition.  Now,  many  of  theste  causes  are  removable,  and  if 
removed  phthisis  is  prevented,  nod  the  j)revention  of  a  disease  which  may 
properly  be  called  a  scourge  of  the  human  family  will  be  diminished. 
Of  removable  causes  may  be  mentioned  humidity  of  the  soil  in  places  of 
'Residence;  living  in  snjull  unventilatcd  dwellings;  coufinenient  within  diM)rs; 
brejithing  in  close  workshops  or  factories,  and  in  overcrowded  rtHmis  at  night, 
an  atmosphere  deficient  in  oxygen  and  c^ujtaminatetl  with  pidmonarv  and 
cutaneous  emanations ;  working  underground  in  mines  fnmi  which  light  as 
well  as  pure  air  is  excluded ;  a  deficiency  of  tuud  suliiciently  whiile^Kime  and 
varieti  ;  impairment  of  the  cutaneous  functions  from  unclean liness;  and  want 
of  a  pruper  adapt^ition  uf  clothing  to  tlie  climate  or  season.  These  are 
obvious  violations  of  the  hygienic  requirements  i'or  liealth.  It  is  unnecessary 
to  cite  factfi  to  show^  t^  what  ext-eut  these  violations  prevail  in  different 
countries.  They  are  causes  which  admit  of  renioval,  however  difficult  may 
be  the  task.  Connected  with  their  removal  are  other  cunsiderations  than  the 
prevention  of  phthisis.  But  confining  the  attention  exclusively  to  the  latter 
object,  how  incalculable  wovdd  be  the  saving  of  liie  and  health  were  these 
causes  to  be  removed  !  Much  ha^  been  done  withio  the  last  half  century 
tijward  diminishing  the  mortality  from  [jhthisis  by  advancement  in  patho- 
logical and  therapeutical  knowledge ;  how  much  more  remains  to  he  done  by 
preventive  measures ! 

The  prophylaxis  against  phthisis  must  date  from  birth.  An  infant  should 
not  nuree  a  mother  who  is  consumptive  or  whose  milk  is  of  poor  {juality. 
Care  is  to  be  observed  in  the  selection  of  wet-nursci?.  All  the  various 
articles  which  arc  sold  under  the  name  of  infants'  food  should  be  discarded. 
Many  of  these  are  fraudulent;  that  is,  they  are  not  what  they  purport  to  be. 
But  admitting  tluit,  if  properly  prepared,  they  are  safe  substitutes  for  milk 
laiid  the  simple  farlmiccous  foods^  there  can  be  no  gimrantce  for  their  proi>er 
^repjtration ;  and  the  risk  Is  too  great  to  rely  upon  articles  w^hich  cannot  be 
reauily  testcil  and  for  the  genuineness  of  which  dependenc*e  must  be  placed 
on   irresponsible  dealers/     There  is  need  of  much  caution  respecting  the 

Ijurity  of  milk,  es^pecially  in  cities.  Much  harm  is  not  infrequently  done 
>y  over-care  in  children's  diet — that  is,  by  denying  articles  which  they  crave, 
and  restrictin'^  them  to  those  which  they  do  not  like.  In  this  matter  the 
instincts  arc  not  to  be  set  a^ide,  especially  in  early  lile,  when  perversions  of 
appetite  and  taste  have  not  been  acquired.  Not  infrequently  from  undue 
cnutiou  the  quantity  of  food  is  restricted,  and  children  sutfer  from  insufficient 
alimentation;  this  is  more  likely  to  occur  in  our  country  among  the  wealthy 
than  among  the  poorer  classes.  Other  prophylactic  provisions  pertaining  to 
exercise,  outof-^loor  life,  clothing,  etc.  need  not  hero  be  considered. 

In  order  to  combat  the  various  causes  which  have  been  named,  knowledge 
of  hygienic  laws  nm,--t  be  dit!u.^ed  among  all  classes.  There  is  a  lamentable 
lack  of  inlbrmation  and  of  interest  as  regards  matters  of  hygiene  among  the 
more   intelligent  classes.     But  it  is   not  sufficient  to  enlighten  these:   the 

*  Vide  "  Addrets  by  A.  Jacob!  on  Infant  Diet/'  Tranaaetioju  of  th€  New  York  State  Med- 
ical Society,  1882, 
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knowledge  must  be  extended,  as  &r  as  practicable,  to  those  who,  in  this 
point  of  view,  are  lower  in  the  scale.  Many  persons  of  wealth  fall  in  this 
category.  The  causes  which  are  purely  personal  can  be  reached  only  by 
information  diffused  by  means  of  publications,  lectures,  and  intercourse  with 
medical  men  and  others.  Here  is  a  rich  field  for  missionary  labors.  To 
overcome  certain  of  the  causes,  however,  the  intervention  of  legislative 
authority  is  necessary.  With  reference  thereto  health  boards,  properly  con- 
stituted and  invested  with  adequate  powers,  should  be  organized  in  States, 
counties,  and  cities.  In  this  way  it  is  practicable  by  the  prevention  of 
phthisis  to  lessen  greatly  the  rate  of  mortality. 

Protection  against  the  communication  of  the  disease  requires  to  be  spe- 
cially noticed.  Occupying  the  same  bed  with  phtliisical  patients  and  sleep- 
ing in  the  same  room,  if  the  latter  be  not  enjoined  by  the  dictates  of 
humanity,  are  objectionable.  They  are  to  be  objected  to  on  the  score  of 
unhygienic  influences,  physical  and  moral,  irrespective  of  the  doctrine  of 
a  tuberculous  contagium,  and  of  course  still  more  in  view  of  the  probabil- 
ities in  favor  of  this  doctrine.  Care  should  be  taken  to  exclude  from  the 
table  the  meat  of  tuberculous  animals.  In  addition  to  the  purity  of  milk 
in  other  regards,  it  should  be  ascertained  that  the  supply  is  not  from  cows 
aflected  with  tuberculous  disease.  Obviously,  this  is  especially  of  importance 
with  reference  to  infants  who  are  bottle-fed  and  in  childhood,  when  generally 
milk  forms  a  much  larger  proportion  of  the  diet  than  in  after  years.  The 
ventilation  of  apartments  occupied  by  phthisical  patients  should  be  attended 
to  with  reference  to  the  possibility  of  the  disease  oeing  communicated  by  the 
inhalation  of  particles  ot  tubercle ;  and  it  may  not  be  a  needless  precaution 
to  introduce  a  disinfectant  into  the  vessels  which  receive  the  matter  expec- 
torated. 


SYPHILITIC  DISEASE  OF  THE  LUNG. 

Br  EDWARD  T.  BRUEX,  M.  D. 


Defdotiok.^ — Lesions  of  the  lungs  with  a  syphilitic  impress  include 
catarrhal  inflamnmtion  of  the  1>ronchial  umeous  membranes,  chronic  iiidam- 
matory  new  formations,  which  ailect  especially  the  connective  tissue,  produ- 
cing sclerosis  or  else  g-uioniatous  growths. 

History. — From  the  early  part  of  the  eighteenth  century  attempt*?  have 

en  made  to  create  a  word-portraiture  representing  the  peculiar  features  of 
yp  hill  tic  pulmonary  disease  as  a  separate  entity.  It  has  been  detiued  histo- 
logically and  clinically  from  simple  and  froio  fibroid  phthisis,  or  from  ciL^ea 
of  ayphUis  in  which  a  damaged  state  of  the  general  health  hiis  fostered  the 
development  of  phthisis.  But  the  question,  Is  there  n  peculiiir  niicroscopic 
and  macroscopic  anatomy,  or  a  special  symptomatology  by  the  aid  of  wliich 
the  cause,  seat,  and  dissemination  of  pulmonary  syphilis  can  be  recognized? 
reniains  even  now  but  partially  removcil  from  the  field  of  debate  and  con- 
jecture, although  imquestiomibly  the  aypliilitic  poison  bears  intimate  relation 
with  various  pulmonary  processes. 

ExTOLOciY. — Predisposing  and  Exciting  Causes.— Syphilis  of  the  lungs  is  a 
rare  disease  as  compared  with  the  forms  of  specific  laryngitis,  but  even  here 
Lenian  asserts  that  tlicre  is  an  early  simple  catarrh  of  the  larynx  indistin- 
guishable from  the  specific  catarrhs.  Whistler*  in  recording  his  oljscrv^ations 
upon  88  cases  of  the  lesions  found  in  syphilis  of  the  larynx*  observes  that 
catarrhal  conge-stions  in  early  larvngeal  syphilis  simulate  the  same  lesions 
from  ordinary  causes.  Schnitzler  lays  particular  stiTSS  on  the  association  of 
pulmouar}''  syphilis  with  atfeetions  of  the  larvnx  and  a  specific  bronchitis 
which  may  occur  in  the  first  two  months  after  inoculation.  Many  other 
writers  on  this  subject  assert  that  larpigcal  and  bronchial  catarrh  attend  the 
period  of  early  skin  eruptions,  disappearing  in  consequence  of  an  antisyphl- 
litic  treatment. 

The  rarity  of  pulmonary  syphilis  has  been  further  attested  by  the  observa- 
tions of  Greenfield,  who  states  that  out  of  22  cases  of  visceral  sj^ilulis,  only 
1  occurred  in  the  lung  and  4  in  the  larynx  and  trachea:  in  these  cases,  while 
the  dura  mater  and  cerebral  vessels  were  extensively  diseased,  no  trace  of 
skin  affection  could  be  found.  Goodhart  has  collected  from  the  post-mortem 
records  in  Guy  s  Hospital  during  twenty*two  years  189  cases  of  visceral 
ayphilis,  but  in  only  38  of  these  chronic  lung  disease  occurred.  Phthisis  asso- 
ciatcd  with  syphilis  is  usually  a  late  secondary  or  tertiary  process,  which 
appears  from  two  to  five  years  afler  the  infection  ;  in  rare  cases  ten^ — even 
twenty — years  have  been  said  to  elapse  before  the  supervention  of  pulmo- 
nary trouble.  Cases  of  phthisis  associated  with  syphilis  have,  however,  been 
dt«cribed  as  occurring  w^ithin  the  first  twelve  montlis  after  inflation.  Further 
investigation  may  establish  these  cases  of  early  pulmonary  s^yphilis  as  attribu- 
table to  violent  systemic  infection,  or  their  etiology  may  be  involved  in  the 
deterioration  of  the  general  health  which  sometimes  occurs.     Moreover,  one 
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must  remember  that  simple  plitlrisis  may  more  readily  Im3  developed  in  the  scrof- 
uh>U8  tsyphilitie,  owing  to  the  predisposition  of  sueh  persons  tocatarrlial  forma 
of  iiitlaiiiiimtiorL  In  the  progress  of  fiypjhilis  there  is  also  a  tendency  to 
catarrhal  processes  through  anaemin  and  damaged  general  health,  which  may 
predispose  certain  cases  to  an  ordinar)*  type  of  phthisiB.  The  origin  of  the 
new  formation  in  both  tubereulur  and  syphilitic  phthisiB  is  similar — viz.  the 
arterial,  lymphiitic,  ami  the  |>eribiom'hial  she4itlis,  spreading  thence  to  the 
interlobular  eoniiective  tii^ues*  It  Is  therefore  not  gurprising  that  it  ha43  been 
diilieult  to  diflerentiflte  the  tubercular  from  the  specific  forms  of  phthisis,  and 
Goodliart  asiK^rts  that  there  is  no  histological  difference  between  syphilitic  and 
tubercular  phtliisis,  excejit  that  tlie  former  ie  more  vascular. 

We  may  assume  that  true  puhiionary  tuberculosis  may  be  associated  with 
s\^hili.s,  but  preserves  its  own  pathological  ehuractera  ;  that,  although  we  are 
ignorant  of  the  exact  diiferential  histological  changes,  there  is  sufficient  evi- 
dence to  show  that  there  is  a  di^^tinct  asijociation  between  syphilis  andpulmo- 
nary  disease ;  and  that  eyphilitie  phthisis  is  commonly  interstitial.  W  bether 
the  relation  l>e  one  of  cause  and  effect,  or  wliether  the  process  is  simply  a 
modifieation  of  ordinary  tubereuhir  plithisis,  it  is  impossible  at  prc^^nt  to 
determine*  The  final  adjustment  of  the  theories  concerning  the  sjK?ciiic 
etiology  of  tubereular  phthisis  may  throw  further  light  upon  the  etiology  of 
syphilitic  phthisis.  That  gummata  may  be  found  in  the  lungs  is  a  well- 
established  fact,  and  by  84>mc  authorities  is  not  considered  rare. 

The  discussion  of  thectiolog}'  Iuls  alrtudy  indiaited  the  relation  of  the  pre- 
disposing and  exciting  cuiuses  to  pulmonary  processes  in  connection  with  s>^phi- 
lis.  In  certain  c-ases  of  syphilis  the  antecedent  of  pulmonary  changes  is  a 
laryngeal  or  bronchial  catarrh*  Tiie  relation  which  an  active  virus  in  the 
blood  sui^tains  to  the  process  is  still  subject  to  debate.  Hutchinson  writes  aa 
follows ;  "  If  the  infected  blood  were  the  cause  of  the  local  phenomena,  it  is 
almost  certain  that  such  phenomena  will  be  gyiumetrical,  because  the  blood 
is  equally  supplied  to  both  aides ;  such  is  the  case  during  the  st^condary  stage. 
If,  however,  the  symptdms  result  from  tissue-conditions,  and  the  blood  is  at 
the  time  of  the  outbreak  free,  then  there  is  a  considerable  prol>ability  that 
load  influences  may  take  a  large  share  in  evoking  them,  and  they  will  he 
asyntmetrical — evoked  by  some  local  cause/' 

The  existence  of  gummata,  then,  does  not  necessarily  show  that  there  is 
any  active  virus  in  the  blood,  because  their  formation  is  sometimes  sjnimetri- 
caU  sometimes  asymmctricaL 

PATHtiLOGY  AND  CLASSIFICATION. — The  Icsious  of  pulmonary  sj^ibilis 
may  be  divided  into  four  classes:  (a)  early  phthisis,  associated  with  prmcipal 
interlobular  nroliteration ;  (b)  advanced  syphilis,  in  which  gummatous  or 
allied  formation  exists;  (c)  simple  phthisis,  developing  in  consequence  of 
impaired  general  health  induced  by  syphilis;  (d)  inherited  or  congenital 
syphilis,  occurring  in  infantij. 

(a)  The  pathological  process  in  the  majority  of  cases  in  the  adult  is  inter- 
stitial new  formation,  very  often  evoked  by  antecedent  catarrhal  inilamma- 
tion.  At  first  small  spindle-shaped  and  round  cells  appear  and  develop  into 
connective  tissue,  among  the  fibres  of  which  blood-vessels  arc  freely  produced ; 
the  septa  of  the  alveoli  are  thickened  and  the  alveoli  themselves  compressed. 
In  any  morbid  process  in  the  lungs,  such  as  tubercle,  sarcoma,  or  cancer,  the 
aiveoli  act  as  the  int^r-fascicular  spaces  of  the  connective  tissue.  In  the  same 
manner  in  syphilis  the  alveoli  of  the  kings  are  alwavs  in  the  later  stages,  and 
sometimes  primarily,  more  or  less  filled  with  small  cells,  which,  surrounded 
by  the  newly-formed  ccinneetive-t issue  fibrous  framework,  gives  the  ap|}oar- 
anoe  of  some  of  the  forms  of  simple  phthisis.  The  smaller  bronchi  become 
narrowed,  and  perhap  occluded,  by  the  pressure  of  the  new  growth  which 
develo]is  along  their  lumen.     Occlusion  of  the  bronchi  may  also  be  caused 
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_  ■  enlargeraeDt  of  the  bronchial  glands,  which  is  one  of  the  incidents  of  the 
syphilitic  pulmonary  proci\«3. 

If  we  endeavor  to  nuclc^ite  the  peculiar  impre^  attributed  to  early  gyphilitic 
pnlmonary  proces.'^CJi,  we  find  mucli  that  is  vague.  The  vascularity  and  advanced 
j^rade  of  organization  of  the  new  growtli  are  considered  by  (Jfreenfield  and  Good- 
hart  to  he  characteristic  when  compared  with  tubercular  con.su mpt ion,  in  which 
the  original  growth  m  hloodless  and  the  tendency  ia  to  retro^zrade  raetumorpho- 
sis.  Green  and  Virehow  eugj^est  tliat  the  origin  of  s}^>hilitic  diseases  of  the 
lungs  ig  distinctive  in  tliis  rcs[x^ct,  that  while  in  the  ordinary  forms  of  plitldsia 
the  tibroid  ia  fiecondary  or  ccx'qual  in  it^  development  with  changes  in  the 
alvecdi  and  alveolar  wall,  in  syphilia  there  are  primarily  interstitial  changes. 
In  chronic  broiicliitis  the  fibroid  thickening  proceeds  from  the  bronchi. 
Wagner,  however,  main t.a ins  that  implication  of  the  alveolar  wall  ia  as 
common  in  syphilis  as  in  ordinary  phthisis. 

In  the  general  pathology  of  syphilis  the  change  in  the  intiraa  of  the 
bloixl'vessels  ia  characteristic:  this  has  not  yet  been  dem<instrated  in  the 
lung,  but  merely  the  general  thickening  of  the  external  coat  of  the  vessels. 
When  entire  vesicular  consolidation  and  breaking  down  occurs,  the  process 
15  similar  to  ordinary  phthisis,  and  indistinguishable  from  it. 

(6)  In  the  gummatous  stage  the  same  ftirnuitifm  of  cellular  and  connective 
tisane  is  found  as  in  the  diffused  form»  w  ith  which  gummata  are  often  asso- 
ciated. Gunimata  may  originate  anywhere  hi  the  inter  vesicular  tissue,  usually 
near  the  viseeral  pleura.  Sometimes  they  are  formed  neiir  the  roots  of  the 
lungs,  intimately  connectetl  with  the  blood-vessels  and  bronchial  sheaths. 
They  may  al^o  be  formed  in  the  deeper  layers  of  the  costnl  pleura  or  upon 
the  periosteum  of  the  ribs.     Owing  to  the  [K'ciiliar  anatonncal  ibrnmtion  of 

fummata,  their  subsequent  history  is  one  of  combined  caseous  and  fatty 
egeneration.     These  centres  of  sotiening  may  communicate  with  a  bronchus, 
more  or  less  rapid  evacuation  of  the  mass  may  occur,  and  a  cavity  be  formed 

Ibich  often  enlarges  as  the  gummata  break  down.  Contraction  may  ensue, 
aving  a  small  tibrous  scar  with  cheesy  cretaceous  deposit,  or  the  gummata 
may  point  extenially,  with  or  without  the  ajipearance  of  inflammatmn  in  the 
adjacent  tissues,  or  they  may  remain  stationary  for  an  indefinite  period.  In 
gome  caaes  the  pulmonary  new  formation  may  he  a  combined  interstitial, 
gummatous,  aud  catarrhal  process;  but,  jib  a  rule,  the  fibroid  process  of 
syphilis  in  the  earlier  stages  is  not  accompanied  by  the  filling  of  the 
ijjveoli  wdth  catarrhal  cells.  Gummata  developed  in  or  near  the  pleural 
mie  may  increase  in  size,  and  by  compressing  the  lung  simulate  pleural 
eSilsions. 

(c)  The  morbid  anatomy  of  cas^  in  which  simple  phthisis  develops  in 
consequence  of  the  vulnerability  of  the  pulmonary  tissues  to  the  exciting 
causes  of  bronchial  inflammation  rci|uires  no  special  consideration. 

(d)  Interstitial  inflammation,  gummata,  and  enlargement  of  the  bronchial 
glands  have  been  found  iji  the  syphilitic  fletus  and  in  very  young  children. 
It  b  also  claimeii  that  syphilitic  disease  of  the  lung  may  be  one  of  the  forms 
of  tertiary  disease  which  develop  in  children  between  the  second  dentition 
and  maturity.  Virchow  and  Lcbert  have  deijcribed  pulmonary  gummata  in 
children  suffering  from  inherited  syfUiilis,  Depaul  gives  the  cases  of  two 
children  with  pemphigus  who  had  st>ft  purifurm  nodules  or  collections  scat^ 
tered  through  the  lungi*.  In  the  infant  lung  the  highly  cellular  character 
and  ready  reversion  to  the  enjhry^ioic  tyi>e  of  structure  would  naturally  lead 
to  exuberant  growth  and  rapid  ditfusion  of  the  morbid  proct^,  which  could 
not  occur  in  the  more  fibrous,  Ic^  cellular  lung  of  the  adult.  Hence  the 
slower  growth  in  the  latter  es^tablLshes  the  more  fibrous  and  limittnl  extent 
of  disease:  in  other  re8|>ects  the  origin  and  distribution  i>f  the  growth  are 
identical  in  both  cases.     In  the  infiuit  enlargement  of  the  hronchial  glands 
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an<l  brnnchitis  leading  to  broecho-pneumonia,  or  an  unusual  proliferation 
of  epitliiOiuni  in   the  alveoli,  is  more  frecpient  than  in  the  adult. 

MoKBiD  AxATOMY. — In  the  earlier  stages  of  pulmonary  syphilis  the 
macroseopic  appoaranee  of  the  lung  is  firmer  at  the  peat  of  deposit  than 
elsewhere.  It  ie  alsrt  heavier  and  has  a  smor>thcr  surface.  The  infiltrated 
parts  are  grayii^h-red  or  grayish -yellow,  smooth,  and  homogeneous,  Some- 
times the  ap[)earauee  resembles  pale-whitish  patches  invading  distriete  of  the 
lung.  Tlie  hyperplastic  material  becomes  converted  into  a  tough,  contract- 
ing»  fibrous  tissue,  which  radiates  through  the  lung,  drawing  together  the 
bronchial  tubes  and  fattening  them,  possibly  even  to  obliteration.  The 
entire  lung  may  be  involved,  but  the  changes  most  frequently  proceed  from 
the  hihiB  of  tlie  organ  into  the  interior,  fiillowing  the  track  of  the  bronchial 
nidicle.^  and  the  bronchial  and  pulmonary  arteries.  The  lesions  frequently 
develop  near  the  visceral  pleura,  where  there  is  more  connective  tissue.  This 
accounts  for  the  depressetl  puckered  scars  which  are  found  on  the  pleural 
surface. 

TliP  mncroscopic  appearances  in  qieclfic  pulmonary*"  disease  differ,  accord- 
ing to  I  Joodhart,  *MH)th  from  a  chronic  pneumonia  ami  from  that  solidification 
ensuing  iifter  contraction  of  the  lung  from  old  pleurisy,  in  that  it  is  less  evenly 
distrihutetl,  and  generally  less  widely  spread  over  the  lobe,  than  they.  It  is 
nodular,  rather  difiused,  and  more  symmetrical  than  unilateral.  From  miners* 
phthii^is  the  a|ipearance  differs  in  the  absence  of  the  extreme  dilatation  of  the 
nronchial  tubes  and  more  solidity  from  greater  growth.  The  tissues  involved 
are  mrae  tough  and  le^s  granular  than  r<xl  or  gray  hepatization.'*  It  is  po&- 
silvlo  to  difierentiate  other  forms  of  fibroid  phthisis  by  noting,  in  addition  to 
tlifi  above  points*  the  presence  of  the  .«yphihtic  procei^s  in  other  viscera,  and 
liy  comparing  the  clinical  records  with  the  post-mortem  examination. 

8}^hilitic  lesions  may  be  found  in  any  part  of  one  or  both  lungs,  but  their 
locali74ition  at  definite  points  in  the  lungs,  leaving  the  balance  iree  eve^ 
when  the  lesion  has  proceeded  to  formation  of  cavities^  may  be  characteristic^ 
There  is,  however,  a  wide  division  of  professional  opinion  upon  the  sul)ject  of 
the  hu-allzation  of  the  process  in  syphilitic  pulmonary  disease;  some  claiming 
the  middle  lobe,  some  a  symmetrical  lesion  at  the  apices,  others  lesions  at  a 
definite  point  elsewhere  than  nt  the  apices.  If  the  pulmonary  lesions  are  in- 
troduced by  an  attack  of  pleurii^y,  the  process  in  the  lungs  is  usually  located 
at  one  or  both  bases.  Some,  how'ever,  locate  the  disease  at  the  base,  without 
mentioning  an  antecedent  pleurisy, 

Gammata  are  more  frequently  situated  in  the  middle  or  lower  lobes  of  one 
or  both  lungs,  and  are  defined  by  a  boundary  layer  of  fibrous  tissue.  Fibroid 
development  may  ensure  their  adhesion  to  the  visceral  and  costal  pleura. 
They  are  gray  or  yellowish-gray,  hard,  well-defined  nodules,  of  varying  size 
and  number,  occurring  as  single  large  maizes  surrounded  by  normal  or  com- 
pressed lung.  In  the  centre  is  found  a  diffluent  material,  not  unlike  the  cen- 
tre-of  a  scirrhous  nodule,  similarly  enclosed  in  a  limiting  fibrous  investment 
from  an  inch  to  many  inches  thick.  In  the  condition  of  the  neighboring 
pulmonary  substance  a  diflerence  may  be  observed  betw^een  gunmmtous 
and  tuberculous  nodules:  the  latter  occur  in  more  numerous  masses,  usually 
small,  and  the  entire  lung  is  more  or  less  diseased;  while  in  syphilis  extended 
distiricts  of  non-affected  lung  occur  in  the  neighborhood  of  gummata.  When- 
ever gummatous  lesions  in  the  lungs  exist  a  hiFtory  of  pu??tular  eniptions,  lar- 
yngitis, arterial  lesions — in  fine,  some  indication  of  general  systemic  syphilitic 
poisoning — can  always  be  found.  Foumier  think.H  there  are  ii\e  anatomical 
points  of  distinctton  between  syphilitic  gummata  and  tubercle:  **  1.  Tubercle 
involves  the  upper  part  of  both  lungs ;  gummata  one  lung,  and  may  be  lim- 
ited to  a  ix>rtion,  2.  Gummata  are  tew  as  a  rule,  solitary;  tubercles  soctner 
or  later  become  confluent,     3*  Gummata  are  larger  than  tuberclee,  never 
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miliary  in  form*  4,  Gummattt  are  always  yellow  or  white,  never  trangparent 
like  miliary  tuberrle,  5.  Uutil  g^ifleniiif^  takes  place  ^iiuirnata  are  of  mure 
equal  con:§istence  than  tiibert*le.s,  and  if  tliey  t^itftoii  do  not  break  down, 
wholly  owia^  to  the  capsule.  Iliatologically,  there  is  no  diiicrence  in  etruc- 
ture/'  Guramatoas  formations  may  be  found  on  the  pericardium  and  hcyirt 
ami  in  the  thoracic  and  abdomimil  walls.     Clinically,  the  mo^t  important 

t)atlio logical  feature  \s  that  large  districts  of  healthy  lung  are  interposed 
>etween  the  affected  districts;  this  i,s  not  go  in  ordinary  phthisis. 

Bronchial  Le.sions. — The  syphilitic  like  the  scrofulous  are  predisposed  to 
catarrhal  inflanmiatiori^  and  this  may  spread  down  the  bronchial  tubes,  giv- 
ing rise  to  a  general  broncbitb;  a  cot^xiatent  laryngitis  may  or  may  not  exist. 
Enlargement  of  the  bronchial  glands  is  frequently  combined  with  the  syphi- 
litic pulmonary  process.  When  the  glands  are  enlarged  they  present  a  firm 
pigmented  character,  varying  in  size  from  a  hazelnut  to  an  egg,  and  the  con- 
nective tissue  surrounding  them  is  usually  infiltrated.  Subsequently,  owing 
to  the  pressure  of  the  mediastinal  growths,  the  bronchi  are  narrower!  and 
njore  or  Jes:3  occluded  ;  the  same  cflects  are  occasioned  in  the  smaller  bronchi 
hy  the  pressure  of  the  nevv  growth  which  develops  along  t!ieir  hi  men.  The 
etfeets  of  bronelnal  narrowing  or  occlusion  produce  serious  mischief  in  tlie 
lungs  proportioned  to  the  degree  of  obstruction.  By  the  retention  of  the 
bronchial  secretions  the  air-supply  to  the  vesicles  is  interfered  with  ;  emphy- 
sema with  or  without  asthmatic  sj^nptoms  or  atelectasis  may  ensue.  Fur- 
ther, the  results  of  bronchial  narrowing  affect  the  circuhition  throtigh  the 
Iung*4,  and  in  €ond>ination  with  atelectasis  very  intractable  local  bronchitis 
may  l>e  developed;  and,  with  or  without  atheroma,  hemorrhagic  infarctions 
may  occur,  with  a  form  of  pneumonia  which  has  been  descrilKnl  by  Fuehs  m 
apneumatosis.  The  nnrrowing  of  the  bron<thial  tubes  in  specific  iibroid 
phthisis  affljrds  a  means  of  diflerentiating  this  disease  from  non-syphilitie 
fibroid  phthisis,  in  which  the  tubes  are  widened.  Cases  have  l>een  reported 
of  nodules  of  syplnlitic  new  formations  in  the  mucous  membrane  of  the  supe- 
rior and  inferior  extremitii.^  of  the  trachea  and  larger  bronchi.  The  nodules 
ulf^rate,  and  in  hejdirjg  cicatricial  bauds  of  fibrous  tissue  arc  formed  wliich 
ciiums  contraction  of  the  tracheal  tube  transversely  or  diminish  its  length. 
These  lesions  resemble  tuberculous  ulceration,  but  they  difler  in  the  nature 
of  the  initial  neoplasm  by  the  formation  of  cicatricial  tissue  and  by  the  tend- 
ency to  steno&is  of  the  tracheal  tube.  The  cutaneous  syphibdcs,  mucous 
patches,  the  exostoses  of  tlie  bones  of  the  craniuni  help  to  denjonstrate  the 
connection  of  the  marked  cachexia  with  syphilis  rather  than  scrofula, 

Bymptomatolckjy. — As  the  pathology  of  syphilitic  pulmonary  processea 
18  intertwine^l  with  the  pathology  of  many  other  forms  oi  phthisis  putmonalis^ 
BO  the  s^Tnptoms  must  be  common  to  those  obtaining  in  otiier  forms  of  pulmo- 
naiy  disease.  They  are  insidious  and  gradual  in  their  development^  and  may 
l>e  classified  as  the  subjective,  the  physical  signs,  and  the  objective  phenomeiuu 
The  subjective  sympti>ms  mav  be  present  without  noticeable  departure  from 
an  appearance  of  health,  'Thei'e  may  be  ilifficult  respiration  with  more  or 
leas  nvspnoea,  es|)ecially  in  tlie  mornings  and  evenings,  besides  a  mnsv  of 
^eavinesd  and  oppression  in  the  chest,  with  a  feeling  of  inability  to  inflate 
the  lungs,  These  symptoms  may  be  increased  on  exertion,  respiration  be- 
coming wheezing,  with  imperfectly-developed  asthmatic  attacks.  Hoarseness, 
with  var\'ing  degrees  of  aphonia,  more  or  less  dysphagia  or  unequal  pupils, 
may  l>e  present.  Nearly  all  of  these  symptoms  may  be  accounted  for  as  in- 
dicjitivo  of  meditt^tiual  pressure  or  irritation  of  the  pneumogastric  nerve  by 
the  enlargement  of  the  bronchial  glands.  The  catalogue  of  phenomena  may 
be  present  in  whole  or  in  part,  and  the  intensity  of  their  manifestations  may 
vary  from  time  to  time  in  the  history  of  a  single  case.  If  the  broncliial 
glanila  are  much  enlarged,  a  sense  of  discomfort,  oppression,  and  uneasineea 
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at  tlie  root  of  the  neck  may  be  experienced,  wliicb  increases  until  actual  pain 
is  felt,  located  in  the  back  between  the  ^capuhe,  but  sometimes  radiating 
through  the  intercrwital  nerves  annmd  the  cltest.  Cough,  as  a  rule,  ifi  an 
early  symptonj,  usually  dry,  paroxyj^mal,  iind  asfsociuted  with  dyspnrpa,  or 
there  may  be  bronchial  catarrh,  with  a  rtlntive  amount  of  expectonition, 
Bvphilitie  disease  of  the  lar>'TJx  may  occur  cncqual  with  the  pulmonary  truii- 
h\e,  and  some  of  the  above  Hymfitoms  may  l>e  tliiis  explained  and  many  others 
rulded.  Rheumatic  nod  nervous  Hymptomti,  iuclutling  .^leeples^i^ness  and  dete- 
rioration of  the  blood-enisifc!,  may  testify  to  the  Hyphilitie  infection  of  the 
blood. 

When  a  physical  examination  of  the  c\i*'f^t  is  instituted,  thickening  of  the 
head  of  the  jieriristeum  of  one  or  both  clavicles,  sybsterual  tenderness,  thick-  | 
ening  of  the  tibial  periosteum,  are  usually  detected,  Pronjinent  among  the 
physical  signs  are  the  evidences  of  enlargement  of  the  bronchial  glands. 
According  to  Gu^^neau  de  Mussey.  percussion  over  the  sjunous  processes  of  the 
cervical  vertchrrc  in  the  course  of  the  trachea  reveals  m  a  healthy  subject  a  I 
distinct  tubuhir  s<iund  down  to  the  point  of  bifurcation  of  the  trachea  at  the 
level  of  the  iourth  dorsal  vertebra.  OpjK>:?ite  the  fifth  and  downward  we  get 
the  lower-pitched  pulmonary  resonance,  Wla^n  thf  tracheal  and  bronchial 
glands  are  enlarged,  the  tubuhir  sound  over  the  upper  dorsal  vertebra  19 
replaced  by  dulncss,  which  may  contrast  sharply  above  with  the  tracheal  and 
below  with  the  vesicular  rcs<:mance. 

The  respiratory  murmur  will  be  feeble  In  volume  and  limited  to  inspiration, 
e^j>eciaily  over  the  intergcapidar  region.  Over  one  or  the  other  bronchus  the 
respiratory  murmur  may  be  more  high  pitched  than  In  health,  and  slightly 
exaggeratwl  on  one  side  or  at  tlie  l>ase  of  the  chest.  The  rhythm  is  often 
jerky  and  paroxysmal;  the  paroxysms  are  more  or  less  constant,  but  are 
liable  at  times  to  increase. 

The  additional  physical  signs  in  syphilitic  phtliisis,  unassociated  with  gum- 
mata,  are  Ihose  sliared  by  other  forms  of  fibroid  phthisis,  and  do  not  require  | 
particidar  description  here,  as  increasing  dulness,  varying  degrees  of  bron-  : 
chial  breathing,  am!  bronchophony.     A  peculiar  alveolar  rustle,  resembling 
the  sound  produced  iiy  the  rumpling  of  wall-paper,  has  been  alluded  to  ae  \ 
characteristic. 

Inspection  or  palpation  sometimes  reveals  change*  in  the  contour  of  the 
chest,  with  displacement  of  the  movable  t ho nicic  viscera,  as  in  fibroid  phthisis. 
When  cavities  occur,  the  physical  signs  necessarily  correspond  to  those  of 
other  varieties  of  phthit^is  at  this  stage. 

When  a  gunmut  is  large  enough  to  be  recognized  by  physical  examination^ 
one  fimls  duhicss  or  flatness  on  percussion,  confined  to  a  section  of  the  chest, 
and  not  occii]>yiug  its  semi-circumference,  as  in  pleural  effusions.     The  voeul 
frt'uutus  is  suf)]>resK'd  in  proportion  to  the  size  of  tlie  gunmia,     Tlie  respira- 
tory murmur  is  abruptly  cut  off  over  the  area  of  flatness,  but  it  may  lie  only 
distant  bronchial  breathing.     The  vocal  resonance  is  absent  or  is  distant 
bronchopliony.     Around  the  gumma  the  respiratory  murmur  is  usually  veryj 
feeble  or  searcely  audible,  generally  without  rak-s  unless  they  are  aue  to  j 
neighboring  congestion.     The  percussion  resonance  is  good  or  exaggerati'd. 
Proportionate  vicarious  functi<mal  activity  prevails  in  the  opn<jsite  lung.     If 
the  gumma  be  InrgCj  the  hearts  impulst*  may  be  displaced  to  the  left  or 
right,  and  dyspnrpa  may  occur  as  in  ciise  of  pleural  efilisions.     In  this  stagtv 
owing  to  irritati^rm  of  the  bronchisd  mucous  membrane,  there  may  be  exfwc*- 
toralion  of  a  tough,  glairy  nujcus^  or  as  a  gumma  softens  tlie  expectoraliori  i 
mav  become  purulent. 

I'he  objective  phenomena  vary :  the  chest  is  often  well  developed,  the  V)ody  ^ 
fairly  nouri.'^hcd,  and  constitutional  symptoms  of  a  severe  character  may  Im» 
wanting.     The  patient  may  be  capable  ol  hard  physical  labor,  even  though  a 
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considerable  part  of  the  lung  be  affect^*  Moxon  relates  a  case  of  a  man 
"emplove^l  In  carrying  Siicks  of  grain  who  was  suddenly  killed,  and  who  hatl 
fibn»id  inJiltnitiijn  of  a  great  part  of  the  iel\  lung  and  part  of  the  right,  and 
besides^  seal's  in  hia  liver  and  testes."  But  in  some  cases  the  complex ior)  ia 
pallid  and  waxy*  indicative  of  caehexia  associated  with  digestive  disorders, 
with  nigbt-Bweats,  and  a  variable  but  low  thcrraonictncal  record.  Usually, 
the  progress  of  the  disease  ia  slower  in  syphilitic  than  in  tubercular  phthisis, 
but  when  the  systemic  f>oisoning  is  grave  and  nmoy  other  organs  are  coin- 
eideutly  involved,  the  progrcjjs  is  runj^e  rapid  ;  but  the  process  peculiar  to 
eyphilia  is  often  past»  and  the  patient  suflers  from  simple  catarrhal  phthisis 
with  furmation  of  ciivities  and  sotlening  gumniata.  Diarrha^a  and  night- 
sweats  are  said  to  be  less  frequent  than  in  ordinary  phthisis,  and  the  puke  is 
slower.  Hiemoptysis  occurs  uifVequontly,  because  the  process  in  the  lungs 
ia  chiefly  fibroid ;  but  it  is  possible  through  the  rupture  of  newly-developed 
blood-vessels  in  the  new  formutiun  in  the  lung  or  hemorrhagic  infarction 
through  the  rupture  of  atheromatous  vessels. 

Diagnosis. — This  depends  niMinly  uo  the  history  of  the  cases,  the  prior  or 
coexisting  syphiiitic  lesions,  espcciidly  hiryngea!  processes,  cutaneous  syph- 
ilidcs,  exostoses,  j>erforation  uf  the  palate,  subs^ternal  tenderness,  and  the 
thickening  of  the  tibial  periosteum  or  thttt  of  the  head  of  one  or  both 
clavicles.  Family  immunity  from  phthisical  tendency,  recovery  from  lesions 
Ufiually  incurable  if  they  have  any  other  than  a  specific  origin,  are  suggestive 
of  pulmonary  syphilis.  If  a  patient  retains  flesh  and  strength  beyond  tlie 
natural  expectation  considering  the  serinus  lesions  of  the  langs,  the  fact  is 
of  relative  imptniance  when  considered  in  connection  with  the  other  diag* 
nostic  features.  The  distribution  of  specific  lesions  is  variously  located  by 
different  authors.  Gramlidier  found  imluration  aifecting  the  middle  lobe  of 
the  right  lung  in  "21  out  of  3Q  cases  believed  by  him  to  be  specific  phthisis; 
the  aurn:jundjng  lung  contained  large  areas  free  from  disease.  This  tendency 
to  l<K*4dizatiou  in  portions  of  the  lungs,  leaving  large  areas  free  from  disease, 
b  of  value  in  diagnosis. 

pROGXOsis. — The  prognosis  is  involved  in  the  discovery  of  sypliilis  as  the 
cause  of  the  diseiLse  and  on  the  subgequent  appropriote  treatment.  Grave 
and  im])ortHnt  specific  lesions,  according  to  some  authors,  have  yielded  to 
the  resources  of  art.  Fournier  has  recorded  a  ease  where  "  dulness  at  the 
suuunit  of  the  left  lung  was  extensive  and  sigUR  of  a  cavity  distinct.  After 
hix  weeks  of  antisyplnlitic  treatment  recovery  was  almost  complete.  In  this 
case  the  presence  of  a  phagedenic  ulcer  of  the  foot  w^as  the  only  sign  that 
suggested  syphilis,  tlie  symptoms  of  the  pulmonary  aflection  being  idejitical 
with  those  ot  tubercular  phthisw."  The  principles  presiding  over  tJie  prog- 
nosL*  of  the  various  stages  of  pulmonary  disciist^  in  general  are  applicable  to 
sjrpliilitic  (xuhuonarv  prof^esses. 

Treatment. — When  a  case  of  pulmonary  lesion  presents  itself,  unless  the 
existence  of  tuberculosis  be  demonstrated,  we  must  ascertain  if  the  symptoms 
can  poebibly  be  due  tc»  syphilis,  and  the  line  of  treatment  indicated  in  any 
single  case  must  be  bused  upon  an  estimate  of  the  prominence  of  the  specific 
process.  The  ravages  of  syphilis,  however,  often  produce  such  loss  of  sub- 
stance in  the  lung  that  the  lesions  are  irreparable,  nnd  therefore  we  cannot 
always  accomphsh  the  brilliant  results  which  usually  attend  an  antisyphilitic 
treatment  If  there  is  evidence  of  enlarged  bronchial  glundrt,  in  addition  to 
other  mciLsures  local  couoter-irritation  is  useful  by  means  of  the  biuiodide  of 
mercury  ointment,  16  grains  to  the  ounce,  and  applied  for  a  continued  j)eriod, 
or  a  preparati^iu  of  iodine  with  croton  oil  mav  oe  tried.     In  the  main,  the 

Emend  principles  of  treatment  correspond  with  those  recognized  in  himilar 
rms  01  pulmonary  disease  of  a  non-specific  etiology. 


PNEUMONOKONIOSIS. 
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Definition. — A  generic  term  applied  to  pulmonary  diseases  due  to  the 
inhalation  of  particles  of  irritating  dust. 

Synonyms  and  Classification. — The  synonyms  and  classification  of 
pneumonokoniosis  have  been  based  upon  the  character  of  the  dust  inhaled, 
using  such  terms  as  anthracosis  (avOpa^,  coal),  disease  due  to  coal-dust ;  side- 
rosis  (ffcdr^po^^  iron),  due  to  metallic  dust;  chalicosis  (/«^«s,  gravel  or  pebbles), 
due  to  mineral  dust ;  tabacosis,  due  to  tobacco-dust ;  and  byssinosis  (Putrtroq^ 
cotton),  due  to  cotton  fibre  and  dust.  A  more  imperfect  classification  has 
been  derived  from  the  avocations  of  the  sufferers;  for  example,  miners' 

Ehthisis,  Sheffield  grinders*  rot,  potters'  consumption  and  asthma,  freestone- 
ewers*,  masons*,  or  millers*  lung. 

History. — From  the  early  experiments  of  Cruveilhier,  who  injected  mer- 
cury into  the  system  and  subsequently  noted  the  pulmonary  changes,  down 
to  the  experiments  of  the  present  day,  evidence  has  accumulated  to  show  that 
inorganic  irritant  materials  are  capable  of  exciting  inflammatory  new  fbrma- 
tion  in  the  lungs.  The  difference  between  the  changes  produced  in  the  lungs 
by  experimental  processes  and  tliose  occurring  after  the  mhalation  by  artisans 
of  inorganic  materials  consists  in  degree  rather  than  in  essential  character. 
In  pneumonokoniosis  the  pulmonary  processes  are  gradually  developed,  and 
consequently  the  ensuing  changes  in  the  tissues  represent  those  usually  asso- 
ciated with  the  more  chronic  forms  of  pulmonary  lesions,  and  may  not  only 
occasion  phthisis,  but  duriftg  years  of  life  may  cripple  the  sufferer  by  engen- 
dering chronic  catarrhal  processes  in  the  mucous  membranes,  complicated  by 
emphysema  or  astlima. 

Etiology. — Predisposing  Influences. — Atmospheric  dust  is  composed  of 
organic  and  inorganic  matter,  and  both  have  been  demonstrated  by  many 
admirable  experiments  to  be  very  widely  difliised  in  the  air  we  breathe.  In 
most  instances  the  injurious  action  of  inorganic  dust  is  augmented  by  the 
conditions  of  imperfect  ventilation  under  wliich  it  is  inhaled,  because  the 
amount  of  dust  deposited  in  the  lungs  is  thereby  increased.  Illustrations  of 
this  fact  can  be  found  in  various  avocations,  particularly  among  miners.  The 
injurious  action  of  dust  inhaled  when  there  is  imperfect  ventilation  is  increased 
in  proportion  as  there  is  deprivation  of  sunlight,  both  conditions  tending  to 
lower  the  vitality  of  the  artisan.  Again,  the  rigor  of  confinement  of  parents 
engenders  a  sickly  or  scrofulous  constitution  which  is  transmitted  to  their  off*- 
spring,  causing  great  mortality  among  the  children  of  artisans,  especially  where 
they,  in  turn,  are  subjected  to  unfavorable  environment. 

When  work  is  performed  in  (constrained  or  stooping  positions,  or  when 
proper  inflation  of  the  chest  is  not  secured,  the  liability  to  pulmonary  disease 
IS  increased. 

The  foregoing  conditions  having  been  considered,  the  injurious  action  of 
dust  upon  the  lungs  is  in  proportion  to  the  quantity  deposited  in  them.     The 
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eiitrance  of  dust  is,  however,  physiologically  opposed  by  the  action  of  the 
pulmonary  cilia,  although  the  resistance  is  frequently  ineffeetuaU  This  inef- 
ficiency may  be  owing  to  the  quantity  of  dust  inspired  or  to  deficient  tissue- 
integrity  in  geneml  upon  which  the  ciliary  action  deiJenda  in  invei-se  ratio. 

Exciting  Causes. — These  vary  mater iiiUy  in  different  tivociitions.  The  most 
injurious  industries  are  those  iu  which  die  various  forms  of  grindsti»ne8  are 
used,  or  those  trades  which  necessitate  labor  in  an  atmosphere  loaded  with 

iiarticles  of  steel,  iron,  or  ilint.  In  L<judon,  where  millstones  are  made  from 
^^reiich  burr,  a  peculiarly  hard  flint  quarried  on  the  Marne  to  the  eiist  of 
Paris,  and  more  liable  to  chip  from  its  hardness  and  dryness  tlian  flint  quar- 
rietl  in  other  places,  the  mortality  among  the  artisans  is  said  to  be  very  much 
increased.  Peacock,  who  Ini-s  investigated  this  subject,  a>?serts  that  in  certain 
manufactories  of  this  class  the  average  age  of  those  engaged  is  very  low:  of 
23  apprentices  the  average  a<^e  was  twenty-four,  and  i\w  longest  period  during 
which  the  occupation  could  be  folio wetl  was  tiiirteen  years.  The  same  author 
has  also  demonstrated  the  presence  uf  silicious  particleii  in  tlie  lung-tissues. 
Id  the  pottery  districts  of  England  the  death-rate  from  pulniomiry  diseiises  is 
greater  among  those  who  work  at  that  avocation  than  among  the  other 
inhabitants. 

The  study  of  the  effect  upon  the  lungs  of  the  inhalation  of  coal-dust  is 
very  im|)ort4tnt.  Jn  the  coal-minin;^  region  of  Cornwall  the  deaths  from 
chest  diseases  among  miners  is  double  that  of  males  in  the  comnmnity  at 
large;  the  mortality  of  those  working  in  lead-mines  is  also  very  gre^it. 

The  black  spit  of  pitmen,  examined  under  the  microscope,  is  seen  to  consist 
of  mucus  enclosing  hnely-divided  j»articles  of  coal,  frequently  presenting  the 
special  bands  of  the  particular  coal  in  which  the  subject  of  the  diseiise  may  have 
worked-  The  fact  that  coal-dust  may  enter  the  lungs  in  the  act  of  breathing 
is  corroborated  by  Rindflcisch,  who,  reporting  fur  Traube  a  post-mortem 
made  in  18G0,  found  in  tlie  fluid  expressed  from  the  pjirenchynui  of  the  lung 
"one  of  the  dotted  cells  of  coiiiferous  wood  entirely  carbonized,  in  which  he 
was  able  to  count  seven  pores  close  together.  This  particle  of  charcoal-dust 
ecpialled  half  the  diameter  of  an  alveolus.'*  Inhaled  particles  of  dust  first 
penetrate  the  bronchial  tubes  and  infyndibula,  and,  entering  the  alveolar 
parenchyma,  mix  with  the  general  current  of  extra vai^cular  fluid,  together 
with  which  they  ultimately  tend  U>  reach  t!ie  lymphatic  vi*«els.  On  their 
way  they  must  occasionally  meet  with  c<«rpuscular  elements  which  have  the 
power  of  permanently  adopting  snndl  solid  particleij  into  their  prottiplasm: 
toremost  among  such  elements  are  the  8t*dlate  corpuscles  of  the  connective 
tissue,  next  the  migratory  aniteboid  cells,  which  arc  found  in  the  connective 
tissue  of  the  lungs  Sk&  well  as  elsewhere,  anrl  which  carry  the  black  pigment 
with  them  wherever  they  go.  The  re4*idual  |>ortion  which  escapes,  being 
arrested  by  c?ells  on  its  way  through  the  lymphatic  system,  is  carried  to  the 
root  of  the  lung  and  enters  the  lymphatic  glands  of  the  mefliiii»titium  ;  here 
the  granules  meet  an  obstacle  to  their  further  progress,  for  the  countless 
lymph'Corpusclea  with  which  the  glands  are  stored  are  ready  to  tidte  ufj  as 
maJiy  of  the  charcoal  partich^  as  can  by  any  possibility  be  accommodated  in 
their  protijplasm.  We  may  conclude  that  the  influence  of  inhalations  of 
ctiaUdust  varies  in  diflerent  cases,  but  may  be  considered  as  prominent  among 
tlie  exciting  causes  of  pneumonokoniosis. 

The  charcoal-grinders  and  carriers,  chimney-sweeps,  moulders,  iron  and 
glass  polishers,  and  the  workers  in  mother-of-pearl,  all  suffer  more  or  less 
from  destruction  of  lung-function,  Defnisits  of  oxide  of  iron  have  been 
found  in  the  lungs  of  operators  who  have  f^^r  years  used  this  substance  as 
a  polishing  pigment.  Merkel  re|iorts  the  case  of  a  man  who  was  employed 
to  clean  the  surface  of  oxidized  iron  by  scrubbing  it  with  sand :  his  expiecto- 
ration  was  grayish-black,  and  was  found  to  contain  small  grains  of  magnetic 
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oxide  of  iron  ;  the  lungs  were  found  to  be  indurated  with  cavities  at  the 
apices. 

Many  other  instances  of  dusty  avocations  may  be  mentioned  as  exciting 
caiisea.  The  poliHbiMg  of  brass  is  sometimes  eflTccted  by  rollers  made  of 
i'linton  flannel  which  revolve  with  great  velocity,  hi  ling  the  air  with  librea 
of  cotton  which  are  capable  of  acting  as  mechanical  irritants. 

In  tlie  sizing  process  in  some  cotton  manyfactorie^j  the  material  is  often 
adulterated  with  clays  or  some  sort  of  salt  to  lessen  the  glutinous  qualities  of 
the  flour  or  tallow,  and  although  the  process  is  carried  on  in  damp  njoraa  to 
lessen  the  brittleness  of  the  size,  dust  prevails,  causing  irritation  of  the  nose, 
eyes,  and  throat.  Some  interesting  observations  have  been  made  on  this  sub- 
ject by  James  Y.  Simpson,  who  has  especially  invei^tigated  the  hygiene  of 
woiillen  munufuctorieK  Hq  suggests  thut  these  artisans  are  compamtively 
healthy  becau.4e  of  the  oil  absorbe*i  while  running  the  machines.  In  the 
manufacture  of  cotton  it  has  bc^en  found  that  in  mills  where  cotton  c^mtain- 
ing  dust  and  dirt  is  used,  as  the  East  India  varieties  emploved  in  England 
during  tlie  American  War,  the  respiration  was  atlecled,  and  the  expectoration 
of  numbers  of  operatives  eon  tain  eil  slaty 'Colored  matters,  found,  on  micro* 
scopic  examination,  to  contain  cotton  fibres. 

Bakers  who  ha%'c  to  detil  with  higbly-drietl  biscuit  flour  sulfer  more  than 
those  using  ordinary  brands  of  flour.  But  when  all  has  been  said,  when  we 
consider  how  many  persons  live  permanently  in  an  atmosphere  specially  sur- 
charged with  dust  without  showing  a  symptom  of  a  morbid  state  of  the  respi- 
ratory organs,  and  since  tlie  epitheJial  cells  of  the  lungs  can  contain  particles* 
of  coal,  it  demonstrates  that  loreign  bodies  may  penetrate  the  lungs  without 
always  inducing  serious  changes.  Mineral  matter  has  been  found  by  Riegel 
in  the  form  of  silica  in  the  lungs  of  a  boy  aged  four,  constituting  2  per  cent, 
of  the  nsh  left  niter  incineration.  In  those  of  a  day-laborer  aged  forty-seven 
it  amounted  to  13  per  cent,  and  in  those  of  a  woman  cook  sixty-nine  years 
old  it  reached  1*>  per  cent.  Aecepling  these  figures  as  accunite,  they  show  a 
progressive  accumulation  in  pruportiun  to  age  among  individuals  iJreathing 
dusty  atmosiphere,  Traube  thinks  that  the  changes  in  the  lun^a  of  coal- 
miners  may  not  be  produced  by  the  accumulated  [)articles  of  coal,  out  by  the 
ehemicid.^  contained  in  coal,  and  not  found  in  eliareoal.  In  a  discussion  of 
this  question  in  London  in  1869,  Wilson  Fox  thought  it  remarkable  that  in 
proportion  to  tlie  number  of  persons  exposed  to  the  inhalation  of  irritating 
substances  the  eases  of  phthisis  were  comparatively  few,  and  suggested  that  a 
diathetic  condition  might  underlie  the  entire  pathologTr\ 

In  summing  up  the  evidence  bearing  on  tlie  predisposing  and  exciting 
causes  of  pneumonokoniosLM  we  cannot  overlook  the  recent  discoveries  ot 
Kuch  and  his  collaborators,  but  may  conclude  that  although  tliere  is  incrcasr- 
ing  evidence  tending  to  sliow  that  the  bacillus  tuberculosis  is  always  present 
in  tuliereulous  pulmonary  procc^^ses,  yet  its  exact  etiological  relation  cannot 
be  considered  as  estabjished.  We  mny  still  hold  that  when  large  amounts  of 
intu'ganic  materials  are  taken  into  the  lungs,  partieulnrly  if  the  ventilation 
or  hygienic  c«mditions  under  which  the  dust  is  inhaled  are  imperfect,  certain 
diverse  pulmonary  procei?.^es  are  apt  to  ensue.  That  phthLsis  can  be  thus 
produced  Is  undoubted^  but  the  nature  of  the  irritant  has  less  to  do  w^ith  the 
tyj>e  of  the  resulting  dbease  than  has  an  inferifir  or  scrofulous  constitution, 
inherited  or  acquired,  or  the  indulgence  in  habits  directly  damaging  to  the 
health  ;  since  an  unvarying  specific  cause  would  be  more  destructive  than  has 
been  proven,  large  numbers  of  individuals  escaping  any  serious  eflects  when 
equally  exjiosed. 

Patiiolooy  and  iloRBiD  Anatomy. — Whatever  be  the  dust  inhaled,  the 
pathological  processes  set  up  by  it  partake  of  the  game  essential  character, 
though  diflering  in  intensity  and  in  the  diviBion  of  pubnonary  tissue  princi- 
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pally  involved,  wlille  the  combined  inliulntion  of  organic  pnrticles  mny  essen- 
tially mollify  tb:^  results  produced.  Exurniuiition  of  the  lunj,^  haa  reveiileil 
depO!*iti3  of  variuuri  inorganic  materials  which  have  beim  inhaled,  siicli  as  iixide 
of  iron,  indigo^  snntF,  silica,  coal,  carbun,  etc,  A  black  discoloration  of  the 
puhuouary  ti^ue,  with  or  without  indumtion,  enhir^'ement,  and  blackening  of 
the  broncliial  glands^  may,  however,  have  its  on<riii  in  morbid  changes  inde- 
i>endent  of  inhaled  matter,  such  aa  defective  elimlmititm  of  carbon  and  car- 
boiiic  acid,  with  a  sort  of  precijjitation  of  carbon  within  the  tissues. 

The  black  csoloration  of  the  lung**,  especially  in  miners,  is  al^o  partly  due 
to  the  deposition  of  a  true  hfeaiatoidin  pigment  in  granular  ft»rm,  ca lined  by 
the  irritiitmg  jmrticle^  inhaled  setting  up  changes  in  the  bronchial  ur  pulmo- 
nary tit^uea,  resulting  in  the  escape  of  the  coloring  matter  of  the  blood  either 
by  ru[)ture  of  capillaries  or  from  transuilation  of  serum.  Similar  discolora- 
tion iri  often  found  in  case^  of  chronic  bronchijil  processes  independent  of  a 
dusty  etiology.  The  most  penetrating  form  of  dust  is  the  silicious.  on  accoimt 
of  its  hard,  vitreous  character.  German  tiuthors  comment  on  the  diflerence 
in  the  power  of  penetration  of  mineral  coal-dust  as  compare<]  with  charcoal- 
dust,  because  the  spicuhe  of  the  former  are  elongated,  shtirpencd  splinters. 
The  colonition  of  the  lung  from  clay-<iust  does  not  diffuse  itself  so  readiiy  as 
coal-dtist,  yet  it  possesses  more  irritating  properties  and  creates  more  diimagc. 

The  morbid  anatomy  of  pneumonokoniosis  includes  nearly  all  the  path'> 
__Jjgiefd  processes  incident  to  the  puljTionary  tissues.  The  bronchial  lesions  are 
t%036  of  chronic  bronchitis,  witn  thickening  of  the  bronchial  mucous  mem- 
brane^  associated  with  possible  ulceration  and  bronchial  dilatations,  formintj 

onehiectasic  cavities.  These  cavities  are  caused  bv  combined  soitening  of 
bninchiat  tissues  with  traction  from  without  by  tW  newly-formed  fibrous 
tissue.  The  bronchial  glands  may  be  enlarged  to  the  size  of  walnuts,  and  arc 
often  perfectly  black  and  gritty  on  section.  These  enlarged  glands  may  occa- 
sion, through  pressure,  many  changes  in  the  pulmonar}^  tissues.  The  effect  of 
this  pressure  is  especially  manifest  in  the  lymphatic  system.  The  lyni[jh-eir- 
culatiun  is  further  crippled  by  the  accumulation  in  the  lymph-ehanneLs  of  the 
inhaled  inorganic  materials.  Tht?se  interferences  with  the  lymph-circulation 
may  be  followed  by  exudation  or  lol^ular  and  interlobular  formation  of  tissue; 
eecondary  to  these  change.^  the  p reassure  upon  the  vesicles  may  cause  local 
ooogestions,  exudations,  and  even  hiemoptysis.  By  one  or  all  of  tliese  pro- 
oeaiefl  the  expansile  power  and  elasticity  of  the  lung  are  slowly  depreciated,  em- 
physema develops,  intertwined  with  the  lesions  of  acute,  subacute,  or  chronic 
bronchitis,  fibroid  phthisis,  and  atrophic  emphysema.  Nodules  of  cretaceous 
matter  can  be  recognized  through  the  lungs,  which  are  black  in  onthracoais 
or  gray  in  silicosis.  T!iese  nodules  occur  from  the  size  of  a  pin*s  head  to  that 
of  a  pea,  and  are  especially  found  in  the  lungs  of  glass-cuttere,  sanilstone- 
workers,  and  grinders.  In  these  cases  they  conBiat  in  part  of  iron  and  in 
part  of  stone.  In  sandstone- workers  they  are  comjxjsed  of  silica  :  the  organ 
feels  notlulated,  very  tlbrous,  and  in  some  cas<^  actually  gritty.  The  predom- 
inant form  of  pulmonary  change  is  fibroid;  hardened  districts  of  advanced 
cirrhosis  occur  mea.suring  two  inches  and  upward  in  length  and  width,  and  in 
depth  and  thickness  nearly  as  much.  These  may  be  rounded,  but  are  not 
separable  from  the  adjacent  structures,  the  condensation  of  the  ti.^suc^  lessen- 
ing without  a  defining  line.  On  section  they  appear  tough  and  leathery,  most 
pronounced  along  the  anterior  edges  of  the  lungs,  and  are  apt  to  be  covered  in 
DV  thickened  pleura.  If  the  nodules  previously  alluded  to  are  encysted, 
fibrous  prolongations  extend  from  these  cysts  into  the  substance  of  the  Inng^ 
the  thickening  of  the  lung  being  greatest  in  the  septa,  on  the  pleural  surfaces, 
and  along  the  course  of  the  bronchial  tubes.  Sometimes  subacute  or  chronic 
pleural  processes  coexist.  The  ettseous  masses  found  in  tubercular  fibroid 
phthisis  are  infrequent  in  pneumonokoniosis,  but  in  the  latter  process  the 
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patholotfical  changes  may  be  identical  with  the  ordinary  forms  of  [>hthi8i9, ' 
eepeciiilly  in  those  individoaU  who  are  predisposed  to  pulraoDary  aifectioiis 
and  those  in  whom  the  pathnh^trical  processes  are  rapid. 

In  aiithracosis  the  lung  is  larj^e  and  increased  in  weight;  the  surface  of  tlio 
pleura  hm  a  blyish-black  color,  coQtrasting  with  the  coal-black  color  of  tlie 
Itnifp?,  which  are  universally  pigmented  and  contain  nodulcj?  of  pigment. 
When  only  small  quantities  of  pigment  are  present,  it  presents  the  appearance 
of  dark  liues  running  between  the  lobules;  on  section  tht«e  are  very  hard 
and  di!5tinct,  being  about  the  size  of  a  millet-seed.  They  ore  universafly  dii>- 
tributed  throughout  tlic  hmg,  and  m  some  places  appear  like  small  masses  of 
('harc^)aL  Upon  scfueezing  the  organ  a  blacKish  fluid  exudes  which  st^iins  the 
hands,  hut  the  discharge  which  is  found  lyinj^  in  the  bronchial  tubes  is  often 
yellow  and  muco-punilent,  although  the  sputa  during  life  is  more  or  less  dts- 
colored.  When  the  distribution  of  the  discoloration  of  anthracosis  is  investi- 
^ted,  it  is  found  to  closely  correspond  with  the  lymphatic  distribution  of  the 
lung,  and  the  cynclusion  is  probably  well  founded  that  all  other  irritating 
particles  pursue  the  same  course  through  the  pulmonary  tissues.  When  jmr- 
ticles  of  coal  or  [>igment  enter  the  bronchi  with  the  air,  they  cannot  pa» 
through  its  nmcous  membrane,  because  the  basement  mejiibrane  and  fibrous 
coat  underlying  it  present  an  obstacle  to  their  Iwlgment,  whilst  the  cilia  of 
the  epithelium  tend  to  f)revent  their  retention  in  the  bronchi;  they  therefore 
enter  the  vesicles,  and  may  he  found  sticking  to  the  walls.  In  this  way  the 
exemption  of  the  bronclii  from  pigmentuiion,  even  down  to  the  smallest  rami- 
Bcations,  can  be  explained.  The  interlobular  siipta  are  also  the  seat  of  great 
pignient4ition.  The  germinating  epithelium  elevates  the  cells  slightly  above 
the  surface,  and  in  the  interspaces  between  them  the  pigment  insinuates  itself, 
and  thus  enters  the  underlying  plasmatic  or  lymphatic  spaces;  or  the  pigment 
may  be  inc^rjmrated  into  the  epithelial  cells,  which  transfer  it  to  the  under- 
lying lymph'Space,  Once  the  pigment  has  found  entrance  to  these  lymphatic 
channels,  it  is  carrie^l  by  them  through  the  lyn\phatic  vessels  in  the  sheath 
surrounding  the  bronchial  tubes  and  the  small  branches  of  the  pulmonary 
artery,  and  in  the  interlobular  septa  to  the  bronchial  glands.  In  this  manner 
the  spc^cinl  distributitjn  of  the  c^oloriog  matter  in  tliese  siluatiom*  is  explained. 
The  special  deptpsit  around  the  small  branches  of  the  pulmonary  artery  ij 
tnving  to  the  double  set  of  lymphatics,  the  peribnmchial  and  the  periva^*u- 
lar,  which  ibrm  an  anastomosis.  The  perivascular  set  is  the  largCfr;  conse- 
quently the  pigment  j>asseB  into  them  more  readily,  forming  the  nodules. 
Pigment  is  also  found  in  small  quantit'os  around  the  bronchi,  which  c-aB  be 
accounted  for  by  the  anastomosis  of  the  lymphatics.  The  bluish-black  apjiear- 
nnce  of  the  pleura  and  the  distribution  of  the  pigment  only  in  the  dee|>cr 
layers  of  the  VLHceral  pleura  are  suscej>tible  of  a  similar  explanation,  becaumj 
the  deei>er  layers  of  the  pleura  contain  lymphatic  %*essele  which  are  directly 
continuous  by  means  of  the  lobular  septa  with  the  large  perivascular  bmoches 
of  tlic  lymphatic  system, 

The  consequences  of  the  obstruction  to  the  lymphatic  and  pulmonary  •art-err 
circulation  may  be  very  serious.  In  grave  cases  the  lung  breaks  down,  form- 
in^  ft  gangrenous-like  cavity,  which  ditfers  from  an  ordinary  cavity  in  not 
being  roundetl ;  it  is  more  like  a  gangrene  or  slough.  In  a  few  cases  the 
pathological  apiK^aranees  indicate  phthisis,  chiefly  interstitial,  with  formatiou 
of  cavities;  sometimes  traces  of  cavitit^  are  found  which  have  cicatrized. 
More  commonly  cedema  is  develo|:>ed  in  the  lung  aiid  the  bronchial  passages. 
As  a  consequence  of  combined  bronchial  irritation  from  continuous  inhahition 
of  inorganic  particles,  and  the  consequent  cedema,  a  continuous  germination 
and  shedding  of  the  bronchial  epithelium^a  chronic  bronchitis- associated 
with  emphysemu»  is  maint^iined.  The  meclianical  cause  of  this  bronchitis- 
more  or  less  im|>ediment  to  the  vascular  and  lymphatic  circulation  by  the 
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Cigment  deposit — is  capuble  of  expliiitiiug  tlic  pcrs'sitence  of  various  fwnna  of 
ronchial  processes  in  anthracasis  am!  in  i^tlier  forms  of  pneninoDokoaiosis 
after  the  patient  has  ceased  Wiirking  in  a  dusty  atmo-^phera 

Symptom ATOLCXiY. — Pneumoiiokoniosis  does'  not  present  a  special  symp- 
tomatology. The  course  of  the  various  morlyid  processes  is  insidious  and 
elowly  progressive:  the  development  of  any  of  tlie  forms  of  pylinonary  dis- 
ease depends  largely  upon  the  degree  of  exposure  to  the  excithig  causes^  or 
the  inherited  tendencies,  or  the  susc^^ptibility  to  influences  liable  to  dini'mish 
general  vitality  or  affect  the  ptrsonal  hygiene. 

The  earliest  objective  symptcjm  of  [pulmonary  lesion  k  cough,  esj^ecially 
recurrent  in  winter,  accampanied  by  ex|>ectoration,  wliich  i^  whitish,  frothy, 
or  stringy  in  character.  Gradually  the  physicid  j^igus,  taken  together  with 
the  eymptoms,  indicate  tliL*  various  forms  of  bronchitis,  acute,  wnbacnte,  or 
chronic,  sometimes  assjciate<i  with  einjdiysemti,  bruncliorrliu?a,  or  bronchial 
dilatation.  In  other  Ciises  the  symptomrttology  is  that  of  asthma,  cither 
purely  spasmodic  or  secondary  to  emphysema  or  cardiac  degeneration.  In 
true  anthracosis  dyspntea  is  a  marker  1  symptom,  and  perhaps  the  accuniuhi- 
tion  of  pigment  nuiy  interfere  with  the  oxygenation  of  the  blofid,  or  dyspncea 
may  be  due  only  to  an  emphysenuitous  pulmonary  tissue*  The  sputa  will  be 
black  so  long  as  the  subject  is  working  in  an  atmosphere  loadctl  with  pigment. 

Fibroid  phthisis  is  frequently  associated  with  atrophic  emphysema,  and  the 
clinical  hustory  corresponds  with  that  which  is  commonly  oliserved  in  these 
diseastas,  Hiemoptysis  is  rare,  but  if  it  occurs  it  suggests  the  addition  of 
some  tubercular  element ;  a  purulent  niimnmlar  sputa  is  a  suspicious  sign  of 
similar  import  The  symjitoms  and  physical  signs  of  dry  j>leuri^y  are  to  lie 
expected  whenever  any  form  of  the  phthisical  process  sy]>ervenes.  The 
cavities  in  the  lungs  are  tL«ually  bronchiecta-ic,  unless  tubercular  phtbisis 
occurs  ns  a  complication,  and  tlie  physical  signs  need  no  comment.  Subacute 
and  chronic  laryngitis  with  ulceration  complicate  certain  cases,  particularly 
those  which  have  inherited  or  acipiired  a  tubereuiar  tendency. 

Diagnosis.— Tlie  diagnosis  involves  a  comparative  examination  t>f  the 
etiology  and  the  physical  signs. 

pROONosD?,^ — ^Thc  prognosis  depLtnds  very  largely  upon  tlie  withdrawal  of 
the  suiferer  from  an  unhealthy  environment.  In  each  single  case  the  inher* 
iU'd  tendencies,  the  perHomd  constitution  and  habits,  must  be  the  basis  for  an 
opinion  ypon  the  gravity  of  the  puhnonury  proc(:^^es  and  the  {jossibihties  of 
restoration  to  healtli.  The  progress  of  the  disease  may  be  materially  retarded 
or  arrested  by  withdrawal  from  the  occupation  involving  the  inspiration  of 
dust,  and  restoration  to  comparative  health  after  yeurs  oi  invtdidism  is  possi- 
ble for  these  victims  of  dusty  avocations,  even  atler  serious  damiige  has  taken 
place  Lu  the  lung,  if  suitable  hygienic  conditions  can  be  obtained, 

Trkatment. — The  treatment  of  piieumonokoniosis  divides  itself  into  the 
prophylactive  and  the  curative.  In  works  devoted  to  the  hygiene  of  oecn pil- 
lion careful  directions  are  given  in  reference  to  methotls  designed  to  |irevent 
the  dust  from  entering  the  respiratory  pajssages.  This  is  pailly  accomplished 
by  the  use  of  niiisks  or  respirators,  which  [Msseas  the  i>bvious  disadvantages 
of  clumsiness  and  interference  with  respiration.  Various  devices  may  be 
employed  in  different  avocations  to  prevent  the  generation  of  dui^t,  but  tfie 
most  practical  plans  consist  in  thoroughly  ventilating  the  atmosphere,  and 
thus  preventing  the  dust  from  reaching  tlie  artisan.  Aside  from  these,  the 
management  of  the  various  pathological  conditioiH  must  be  based  upon  the 
general  principles  which  govern  the  treatment  of  pulmonary  processes. 


CANCER  OF  THE  LUNGS. 

By  EDWARD  T.  BRUEN,  M.  D. 


Definition. — A  malignant  disease  affecting  the  pulmonary  tissues.  (Vide 
also  Mediastinal  Disease.) 

Synonyms. — Fr.  Carcinome  du  poumon ;  Ger,  Lungenkrebs. 

Etiology. — Carcinomatous  disease  affecting  the  lung-tissue  is  exceedingly 
rare  as  a  primary  process,  and  exhibits  only  a  feeble  inclination  to  inoculate 
other  portions  of  the  body.  In  the  majority  of  cases  the  mediastinal  glands 
are  first  affected,  or  it  appears  in  the  lungs  as  secondary  to  disease  elsewhere 
in  the  system.  Metastasis  is  probably  effected  by  means  of  particles  of  living 
cellular  material  which  are  transferred  through  the  blood-vessels  or  lym- 
phatics. 

Cancer  of  the  lung  often  reverses  the  rule  that  carcinoma  occurs  most  fre- 
quently in  the  female,  Hasse,  Kohler,  and  Cockle  giving  a  majority  of  cases 
among  males.  It  has  been  met  with  in  childhood  and  in  extreme  old  age, 
but  is  more  common  in  the  middle  periods  of  life,  from  twenty  to  sixty  years. 

Predisposing  and  Exciting  Causes. — The  predisposing  and  exciting 
causes  of  malignant  pulmonary  disease  are  involved  in  flie  obscurity  that 
surrounds  the  development  of  all  neoplasms. 

Pathological  Anatomy. — Clinically  speaking,  cancer  in  the  pulmonary 
tissues  includes  the  scirrhous  or  encephaloid  neoplasms.  The  colloid,  enchon- 
dromatous,  or  fibromatous  growths  have  been  recorded  as  possible  tumors,  but 
possess  only  a  pathological  interest. 

Malignant  disease  may  commence  in,  or  ultimately  implicate,  one  or  all  of 
the  pulmonary  tissues ;  secondary  neoplasms  have  been  experimentally  pro- 
duced by  lodgment  in  the  lung  of  living  cellular  particles  which  grew  cen- 
trally by  virtue  of  inherent  cell-proliferation,  independently  of  changes  pro- 
duced in  the  surrounding  tissues.  Cancer  of  the  lungs,  whether  primary  or 
secondary,  usually  originates  near  the  roots  of  the  lungs,  implicating  the 
mucous  and  submucous  membranes  of  the  bronchi,  sometimes  commencing 
in  its  small  mucous  follicles.  The  bronchial  passages  and  the  lymph-chan- 
nels become  the  viaducts  along  which  the  growth  proceeds  in  its  march  of 
invasion,  involving  most  frequently  the  posterior  portion  of  the  middle  lobe. 
The  apices  of  the  lungs  may  oe  implicated,  but  not  primarily,  as  in  tubercu- 
losis. The  mediastinal  lymphatics  are  originally  involved  in  an  unestimated 
number  of  cases,  or  enlargement  of  these  glands  is  coexistent  with  the  devel- 
opment of  pulmonary  cancer.  The  enlargement  of  the  mediastinal  glands  is 
sometimes  moderate,  but  an  enormous  mass  may  be  formed.  (Vide  Medias- 
tinal Tumors.) 

Carcinoma  is  found  in  masses  varying  in  size  from  a  hempseed  to  an  orange 
or  larger,  and  since  its  distribution  follows  the  lymph-channels  in  their  cir- 
cuitous route  through  the  lung,  we  can  account  for  the  wide  distribution  of 
the  nodular  masses  of  secondary  cancer.     The  isolated  nodules  present  an 
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OVDid  outline,  sometimes  situated  near  tlie  pleural  surfuce,  id  contrast  with 
the  larger  fonnatious  vvKicL  aflect  the  root^  of  tlie  lungs. 

The  primary  iimligmiiit  ibrmatiuii  presents  a  siugle  large  mass  of  infiltra- 
tion, poi^^sibly  aissoeiiited  witli  a  few  smnlt  nodules  aeattered  throughout  llie 
lung»;  the  right  luug  is  eon  ceded  to  be  the  most  frequently  atietted,  hut  sec- 
ondary eaneer  usually  implicates  both  organs. 

Cancer  in  the  parenchyma  of  tlie  lung  may  diminish  or  occlude  the  lumen 
of  the  bronchial  tubes,  or  ihoy  may  be  filled  with  eaticeruus  matter  and  their 
walls  jxTforated.  The  development  of  cancer  ahing  the  diiilributiou  ((f  the 
bronchial  passages  sliows  us  now  readily  dirtmic  broncliititi  muy  occur  us  a 
coniplication  and  fcjrm  a  confuting  elwiicut  in  tiie  diagnot*itt.  The  remaining 
pulmonary  tissues  nniy  escape  anatomical  change,  or  from  pressure  atrophic 
or  hy})crtrophic  emphysiema  or  collapse  may  ensue.  These  changes,  together 
with  the  Biiuilarity  t*>  a  fibroid  phthisical  procei5S  wliich  many  cases  suggest, 
must  be  borne  in  mind  in  making  a  diagnosis.  Pulmonary  apoplexy,  or 
even  gangrene,  is  an  incident  in  aiuie  of  the  clinical  pictures  of  tJiis  disease, 
and  embolism  or  thromhos^is  in  otiier  jiarts  of  the  system  may  occur.  The 
terminations  of  intra*thoracie  cancer  vary  in  accordance  with  the  history  of 
these  growths  elsewhere,  Infiltratioo  with  bhM>d  or  nielanic  deposition  has 
been  noticed  :  evacuation  of  the  new  growth  through  t!ie  bronchi  may  induce 
the  development  of  cavities  in  the  lungs,  preceded  or  accompanied  by  suj)- 
puration,  ulceration,  or  giuigrenc.  In  addition »  hydro-  or  pyo-pneumothorux 
may  oqqxxv  by  jH?rforati*in  or  invasion  of  the  pulmonary  plenra. 

Carcinoma  of  the  pleura  is  usually  secondary  to  its  development  in  the 
lung,  but  it  majf  be  communicated  from  a  similar  process  in  the  mammary 
gland  by  infection  through  the  pectoral  and  intercostal  muscles  to  the  parietal 
|ileura.  CarciuonuUtms  fonnations  on  the  jjleura  are  small  and  hard  in  scir- 
rhous, but  are  larger  in  encephaloid,  cancer.  The  minute  spots  of  early 
^Drmation  are  found  scatterc*d  over  the  pleura  like  droim  of  wax*  The 
Ihickened  tissues,  w  hen  they  coalesce^  undergo  degeneration,  and  may  form 
placjues  of  cartilaginous  hardness.  Lurge  plenral  growths  may  compress  or 
nearly  efface  the  lung,  but  are  among  the  curiosities  of  medical  literature, 

Keuralgia  may  be  occasional  when  nodules  impinge  upon  the  intercostal 
nerves.  {Similar  pressure  is  the  cause  of  the  pain  in  pnlniunary  cancer,  except 
thai  induced  by  the  i)re8sure  of  mediastinal  enhirgenient.  Chronic  pleural 
inflammation  may  lie  fretjuently  develofied  l>y  the  new  growth,  and  the  dis- 
eased iung  may  become  adherent  to  the  inner  surface  of  the  sternum  and  ribs. 
The  lung  in  other  cases  mav  be  compressed  or  retracted,  uncuveriiig  the  hcnrt 
and  rendering  the  chest-walls  smaller.  The  che.st  may  be  enlarged,  especially 
it'  there  is  pleural  effusion ;  usually  the  contour  is  unchanged. 

Pleural  effusions  are  frecjuent  in  the  history  of  this  disease:  they  may  be 
pa8**ive»  resuking  from  pressure  on  the  azygos  or  hemiazygos  veins,  j^revent- 
mg  the  return  ojf'  the  blood  from  the  pleura  1  veins,  or  from  mediastinal  pr^-s- 
sure.  An  intlamnuitory  hyth-othorax  may  Ije  excited  by  the  deposit  of  can- 
cerous material  in  the  j)leura;  and  it  is  possible  for  these  effusions  to  undergo 
purulent  transformation  or  to  become  hemorrhagic,  A  hemorrhagic  etiiision 
when  groupe<l  with  other  symptoms  may  be  considered  an  important  evidence 
of  malignant  formation.  The  further  history  of  pleural  effusions  in  this  iisso 
ciation  is  usually  an  increase  of  such  an  amount  as  to  necessitate  removal  by 
thoracentesis,  but  realxwrntion  is  possible. 

SvMPTO3LVT0LOGY, — Tne  lut^jrest  of  the  clinical  observer  nucleates  itself 
around  the  symptomatfdogy  and  diagnosis.  The  frerjuent  negative  results  of 
physical  examination  indubitably  prove  that  its  teachings  alone  are  insuf- 
ticient  for  the  purposes  of  diagutjsis,  so  that  any  study  of  a  case  would  be 
parlinl  which  did  not  unite  the  evidence  yielded  by  physical  signs  with  the 
general  symptoms.     The  clinical  evidences  are  more  deiinite  when  the  ueo- 
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plasma  are  multiple  and  aesociatcd  with  some  mediastinal  process  than  when 
mighi  or  uksolutcly  primary  growths.  The  developmient  of  the  dr*M?ase  is 
insidious,  CTnidwHlly  the  Jaeic^s  and  genenil  surface!  of  a  patient  indicate 
tlie  true  nature  of  the  malady  hy  the  ehiiractrriHtic  cachexia.  Cough  is  an 
early  symptom,  unimiH>rtant  .^ave  thut  ft  cannot  ho  assipied  to  any  definite 
cause.  It  may  be  dry  and  har*t  attended  only  by  expectoration  of  glairy 
niueus,  or  the  sputa  may  be  purulent.  Usually  the  amount  is  in  ratio  with 
tlie  degree  of  e<>exi:?tent  bronchitis.  In  the  latter  stajjest  of  the  di&ense  the 
sputa  umy  contain  blood,  reiiendding  prune-juice  or  black-cummt  jelly,  due 
tu  ei'osioji  of  some  of  tho  bli>od- vessels.  In  this  stage  of  soften iug  cells  eha- 
ractcristic  of  the  new  growth,  with  portions  of  the  [Hilmonary  structure,  may 
be  found  im  microscopic  examination  of  the  sputa ;  the  appearance  of  the 
expectoration  sometimes  suggests  fibrinous  bronchitis, 

\Vhen  there  is  elevation  of  temperature  it  may  present  a  hectic  type*  with 
night-sucat^,  which  are  stateil  by  Walsh  to  he  sometimes  confine*!  to  the 
iifltcted  !?ide.  The  i>res!enee  of  an  abnornuil  temperuture-curve  is  indicative 
of  asHociaUMl  infhimmation  of  the  bronchial  niucnus  mend^rjine,  the  develop- 
ment of  a  pleural  process  or  of  j>hthii?is,  esjwciiilly  the  fibroid  form.  The 
pulse  becomes  accelerated  in  ratio  to  the  degree  of  these  inliammations  and 
the  failure  of  the  sufferer's  strength. 

The  new  growth  determines  some  mechanical  symptoms  cognate  to  all  intra- 
ihoracie  tumors,  especially  those  which  involve  the  mediastinum.  Lancinat- 
ing pain  wouhl  presunuddy  be  a  constant  symptom,  but  is,  in  fact,  infrequent, 
unless  the  growth  or  growths  enlarge  so  as  to  cau?e  pressure  on  the  nerve- 
trunks»  in  which  event  pain  may  Ijccome  a  distressing  syni}>tom,  Chamcter- 
irftic  jniiiis  c^miplicate  thttse  cast^  in  which  the  pleural  tiss^ues  ai"e  involved  in  the 
morbid  process.  Dyspnoea  is  a  pressure-sy m  j)tom  of  considerable  i  m  port  if  other 
conditions  capable  of  producing  it,  especially  uncomplicated  emphysema,  are 
rigidly  excluded.  When  the  new  formation  is  infiltrated  throughout  the  lungs, 
the  growth  may,  as  in  nnliary  tubercle,  impair  the  nerating  power  of  tJie 
lungs  by  diminishing  their  elasticity  and  increasing  their  density.  When, 
however,  the  process  is  local  and  restricted,  the  dyspnoea  nmv  be  due  to  irri- 
tation of  the  terminal  fitamcnts  of  the  vagus;  this  being  a  mixed  nerve  com- 
posed of  accelerator  and  inhibitory  filaments,  the  liahuice  of  innervating 
power  may  be  readily  destroyeil  and  partial  or  incomplete  resjiiratory  effort 
follow,  fiyspnfpa  may  also  result  froiu  pleural  adhesions  or  effusions,  or 
may  be  secondary  to  direct  cardial  or  pericardial  involvement  in  the  cancer- 
ous proces^s.  Palpitation  or  increased  pulse- rate  nmy  be  referred  to  irritation 
of  the  vagi,  or  to  some  of  the  foregoing  pathological  processes. 

Kindred  to  these  symptoms  are  the  changes  in  the  voice,  which  sometimes 
undergoes  freriuent  vn nations  due  to  irritation  or  pressure  on  the  tracliea  or 
on  the  branches  of  the  pneiimogastric  nerve,  es|Teciallv  when  mediastinal  di^ 
ease  is  present.  Aphonia,  huskines.^,  a  bass  voice,  or  high  treble,  one  or  all, 
may  be  constant  or  alternating  harbingers  of  the  concealed  nriscliiefl  The 
lar}"ugoscope  will  inform  one  whether  there  is  direct  involvement  of  the  larynx 
with  morbid  growth,  Dyspliagia  is  to  be  expected  if  the  new  formation  involves 
the  regions  througli  whicli  the  oesophagus  passes,  and  a  saccuhited  pouch  may 
t>e  formed  alwve  the  compressed  spot.  Changes  of  posture  may  increase  or 
diminish  the  pressure,  and  thus  the  dpjihagia  or  dvspnam  may  at  timc«  be 
more  pronounced  than  at  others.  Dysjihagia  may  ako  he  due  to  swelling  of 
the  a?sophagii9  near  the  location  of  pressure.  Keflex  irritation  of  the  sym- 
pathetic ganglia  may  induce  pupillary  contnictions  in  one  or  both  eyes: 
this  symptom  is  chiefly  pi'esent  when  the  mediastinum  is  involved. 

The  physical  signs  contingent  on  pulmonary  cancer  include  those  ordina- 
rily indiciitive  of  bronchitis  with  or  without  atrophic  emj)hysema,  simple 
pleural  elFusion,  or  chronic  pleurisy  with  retraction.     By  inspection  a  study 


SYMPTOMA  TOLOO  K 


463 


should  be  made  of  the  contour  of  the  thorax^  the  respirat^>ry  movenient,  and 

Ldbplafements  of  the  intra-thoracir  vii^eern.      The  thorax   may  appear  eri- 

llarged,  either  from  the  new  format  ion  or  from  asscieiated  pleural  etfusiouii. 

lit  h  often  retraek^d,  owing- to  the  atrophic  chancres,  and  collapse  hrouj^ht  al:iout 

I  by  the  new  formation  or  induced  by  p  leu  nil  adhesions.     Ihe  move  men  Is  of 

[the  che,st,  iinleas  there  is  a  pleural  complication,  pos8Ci=s  no  distinctive  chanic- 

tcr  in  this  disease.     Displuceaient^  of  the  heart  or  tnn4\ea  may  l)e  expected 

on  mechanical  princirdcii  if  there  \^  mediastinal  diseasie.     General  ius^jiectinti 

jiiay  detect  in  the  clubbed  fiiigei's  evidences  of  veuiaiM  obtitruction,  aixl  siime- 

I times  an  asphyxia!  hue  of  the  upper  portion  of  the  brwly.     Nearly  al\vay&»  a 

eneral  emaciation  with  anxious  expression  exists,  and  a  tawny  or  Icmondmed 

akin  indicative  of  the  cancerous  cachexia. 

By  palpation  of  the  substernal  or  supra-clavicular  spaces  one  may 
reach  masses  of  painless,  movable,  glandular  enlarfrcmont,  but  these 
may  be  easily  overluoked  unless  a  careful  study  be  pursued.  Circum- 
scribed swellings  of  the  thoracic  walli*  may  be  detected,  tiiou}rh  not  often, 
and  the  e^lands  of  the  axilhe  and  neck  may  enlartre.  Palfjatioo  may  also 
leveal  an  inequality  in  volume  between  tlie  radial  pulses,  but  not  so  com- 
Qonly  as  in  purely  mediastinal  tumors  or  in  aneurisms.  Percussion  and  aus*- 
iltation  are  negative  or  yiel<l  an  are^i  of  dulness  or  flatness  with  restricted 
or  nb^^nt  re^]iiratory  munuur.  When  there  is  a  single  large  growth  the 
houtidaries  of  these  si^ns  are  local.  If  tiie  tumors  are  diflused  the  respira- 
tory murmur  varies.  In  tiers  of  lung  it  is  feeble  or  absent;  elsewhere  it  is 
harsh,  puerile,  or  bronchial.  Chiefly  remarkable  is  the  fact  that  the  charac- 
ter of  the  respiratory  murmur  cannot  be  harmonized  with  any  other  pul- 
monary states  when  the  entire  clinical  evidence  is  taken.  Vocal  resonance 
corresponds  with  the  respiratory  murmur  according  to  accepted  laws.  When 
there  ia  pressure  on  the  principal  bronchus  on  one  or  both  sides,  one  can 
"  ietect  eitner  a  snoring,  increased  bronchial  respiration,  or  else,  if  the  pressure 
iei'idedly  narrows  the  calibre  of  the  bronchus,  the  breathing  becomes  Icehlc 
[>r  wheezing.  Expiration  may  be  prolonged  and  sonori>us  in  character,  with 
or  without  niles.  The  pressure  is  rarely  equal  on  the  two  sidt^.  The  vocal 
resonance  in  these  cxises  is  ringing  and  brazen.  ^lensuration  corroborates 
nspcction.  Pleural  eH'nsion  from  whatever  cause  is  revealed  by  the  ordinary 
rigns.  Enlargement  of  the  bronchial  glands,  either  primary  or  coexistent 
rith  the  development  of  c^nicer  in  the  lung;  reveals  it,self  by  pressure-^ymp- 
"♦ms  proportionate  in  their  severity  to  tlie  degree  of  bronchial  enlargemcnL 
*ain,  laryngeal  irritation,  dilferences  in  the  radical  pulses,  turaor  if  tlie  en- 
*largement  is  anterior,  one  or  all,  may  he  present.  The  aorta  itself  may  be  c<im- 
prt**sed  by  the  enlarged  glands ;  and  by  the  narrowing  of  its  lumen  thrill, 
and  even  systolic,  mnrmur  can  appear,  making  a  diflerential  diagnosis  from 
iortic  aneurism  verjMlifficult,  (Vide  Mediastinat.  Tumors,)  Embolism  and 
thrombosis,  with  the  ordinary  symptouLs,  may  complicate  the  course  of  pulmo- 
nary cancer  and  obscure  the  diagnosis. 

The  duration  of  cancer  of  the  lung  ia  fixed  by  Walsh  at  13.2  months, 
mean  average,  maximum,  at  27  months;  minimum^  at  3.r>  months;  but  this 
h  based  on  a  confessedly  small  cfmtingent  of  cases.  The  first  symptoms,  dry 
ci>ugh.  pain  in  the  chest,  difliculty  of  i>reathing,  may  last  for  some  years  with- 
out alarming  the  patient.  After  the  more  dangerous  phenomena  appear  the 
course  is  often  more  rapid.  The  history  of  cancer  in  the  lung  in  the  main 
orresponds  with  cases  of  simihir  types  of  cancer  elsewhere.  The  grove 
Liptoms  appear  earlier  in  cases  of  mediastinal  cancer  tlian  in  cancer  of  the 
pr«iper.  Death  may  result  from  asphyxia  ;  from  bronchial  obstruction  ; 
pulmonary''  cedema  occurring  suddenly,  as  in  chronic  alcoholism  ;  from 
ernbolism  of  the  pubnonary  artery  ;  or  from  pleural  efliision.  Life  may 
gradually  ebb  away  through  general  asthenia  with  malnutrition;  in  some 
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remarkable  oases  tlie  same  re.sult  is  accompanied  hy  hectic  fever  and  the 
typhoid  phenomena,  witli  evidences  of  tissue-disintegration. 

CoMrLfCATiONs, — ^Tlie  cortiidicutions  of  pulmonary  oaneer  have  been 
already  outlined.  Tliey  are  chiefly  the  bronchial,  pleural,  and  medbstinal 
processes.  Primary  cunccr  of  the  lungs  posse^nc^  a  feeble  tendency  to  met^i- 
Btai^ii*. 

Diagnosis. — The  most  valuable  assistanca  is  derived  from  a  eloee  study 
of  the  personal  and  hereditary  hii^tory.  Whenever  a  new  growth  has  been 
extirpated,  the  ixise^ibibty  of  Its  reapi>eii ranee  in  the  lungs  should  always  he 
remeaibered.  The  most  disciplined  comparative  analvi^is  of  physiciil  si^na 
may  l>e  fruitlci^s.  The  origin  of  a  primary  growth  fnmi  the  rr>t)ls  of  the 
luui^  may  hel[>  to  interpret  the  physical  signs,  and  exarainatitm  uf  the  sputa 
should  never  be  omitted.  In  secondary  cancer  the  history  of  the  case  may 
include  the  removal  or  development  of  mi>rbid  growths  from  other  jiartsi  of 
the  body.  Anv  puhnouary  symptoms  in  these  cases  became  m«irc  suspicioua 
than  they  would  in  persons  in  whom  no  signs  of  cancerous  diathesis  have 
ever  made  their  appearance.  This  rule  must  uot  be  preesaed  too  far,  for 
forms  of  pleurisy,  hronchittB,  and  pneumonia  or  phthisis  may  be  the  explana- 
tion of  the  Hymptt>ms. 

In  the  difii?rential  diagnosis  it  is  a  matter  of  universal  exiierience  that  some 
form  of  chronic  pleurisy  is  the  most  frequent  source  of  douut  to  the  clinician. 
It  has  been  said  by  Wintrich  that  vocal  fremitus  in  cancer  is  more  often  pres- 
ent than  absent.  If  there  h  nnich  pleural  effusion,  puraceiitesis  will  In*  help- 
ful in  two  ways.  When  tht^  flnid  is  turbid,  highly  albuminous,  with  a  large  pro- 
portion of  coagulable  iihrin,  it  is  an  evidence  of  its  inffammatory  origin;  but 
if  it  is  clear  and  limpid,  and  upon  standing  gives  but  a  delicate  veil  of  pseudo- 
fibrin,  it  indicates  a  passive  or  mechanical  cause.  If  the  fluid  evacuated 
should  contain  any  considerable  amount  of  blood,  such  a  peculiarity  in 
asflociation  with  the  other  symptoms  already  indicated  is  to  be  rcpirded 
as  probable  evidence  of  the  existence  of  cancer  of  the  pleura.  If  tjie 
external  veins  of  the  thorax  are  enlarged,  they  iodiciite  a  deep-seated 
cause  of  pressure.  In  malignant  disease  with  retraction  there  may  be  leae 
deepening  and  narrowing  of  tlie  intercostal  spaces  on  full  respiratory  djovc- 
ment  than  is  associated  with  chronic  pleurisy:  there  is  usually  greater  volume 
and  nearness  of  the  respiratory  murmur,  although  this  is  more  noticeable 
on  the  left  than  on  the  right  side,  since  the  liver  is  present  in  the  latter.  The 
greater  severity  of  I  he  local  symptoms  and  the  increase  in  gravity  of  the  die- 
ease  must  he  contraste<i  with  the  features  of  a  disease  in  the  dechne,  as  is  the 
cai^e  in  chronic  pleurisy,  Walsh  considers  that  '*  the  nonnal  position  of  shoul- 
der, spine,  and  scapuhe  distinguishes  cJincer  from  the  results  of  simple  pleurisy.'* 
In  addition,  we  have  the  shorter  duration  of  cancer,  which  is  never  over  two 
and  a  half  vears,  often  less.  The  lemondiued  cachexia  is  so  frequently  absent 
that  the  intcrencc  from  general  inspei-tion  of  the  features  is  marred,  From 
fibroid  forms  of  pulmonary  disease  we  have  the  pre*®u re-signs,  giving  evi- 
dences of  mediastinal  new  tormation  ;  also  the  possible  [jrune-juice  expectora- 
tion of  cancer.  The  retraction  and  dis]daccmentB  of  the  intra-tboracic  organs, 
chiefly  the  heart,  are  greater  in  lihroid  disease  thaji  in  either  pleurisy  or 
cancer. 

In  addition,  the  histon^-  of  phthisis  inclmles  a  higher  thcrmometrical  record, 
frcfiucnt  hemoptysis,  and  abundant  sputa.  Physical  diagncisis  in  cases  of 
phthisis  reveals  a  destructive  process  involving  extensive  art'as  of  pulmonary 
tissne  in  a  comparatively  regular  sequence.  The  cancerous  process  is  more 
local  or  involves  the  tissues  in  an  irregular  order.  Moreover,  the  asphyxial 
hue  and  the  pressure-symptoms  preponderate  in  malignant  disease.  To  dis- 
tinguish the  cancerous  j>rocess  from  simple  forms  of  bronchitis  we  may  ob- 
Betre  the  frequency  with  which  the  j^ymptoms  of  bronchitis  recur  in  caucrT 
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without  exposure  to  an  adequate  pause ;  by  the  absence  of  marked  tendency 
to  hypertrophic  emphjrsema ;  by  Uie  resistance  to  treatment ;  by  the  persist- 
ence of  dyspnoBa  as  a  prominent  symptom ;  and  by  the  gradual  development 
of  patches  of  hypostatic  congestion.  To  differentiate  from  aneurism  we  should 
consider  the  occupation  of  tne  patient,  the  absence  of  syphilis  or  other  causes 
of  arterial  disease,  the  history,  the  location  of  the  tumor,  and  the  absence  of 
the  murmur.  Hydatid  cysts  may  simulate  cancer,  but  this  disease  is  rare  in 
America,  (Vide  Fulmonary  Hydatids.)  In  cancer  of  the  liver,  as  that 
organ  enlarges  pulmonary  symptoms  may  occur  from  irritation,  and  conges- 
tion or  osdema  be  produced.  We  must  be  content  to  mention  the  possibility 
of  error,  and  decide  in  each  case  after  a  crucial  analysis  of  the  abdominal  or 
thoracic  symptoms. 

Prognosis  ;  TREATMiaTT. — The  prognosis  is  fatal ;  the  treatment  purely 
palliative.  It  is  quite  justifiable  to  relieve  pain  by  the  hypodermic  use  of 
morphia,  cough  by  chloral  or  the  usual  narcotics,  and  fetor  of  the  breath  may 
be  palliated  by  inhalation  of  carbolic  acid  or  other  disinfectants.  Dyspnoea 
may  be  alleviated  by  the  use  of  strychnia  as  a  respiratory  stimulant — ^by 
inhalation  of  nitrate  of  amyl  or  small  allowances  of  chloroform  or  digitalis. 
Paracentesis  thoracis  must  often  be  resorted  to  in  cases  of  pleural  effusion, 
even  although  the  relief  it  affords  be  temporary. 
Vol.  in.— 30 


PULMONARY  HYDATIDS. 

By  EDWARD  T.  BRUEN,  M.  D. 


Definition. — A  disease  in  the  lungs  consequent  upon  the  entrance  into 
tlie  human  system  of  the  eggs  of  a  small  tape-worm,  whose  usual  habitat  is 
the  upper  half  of  the  small  intestine  of  the  dog. 

Synonyms. — ^Taenia  echinococcus ;  Acephalocyst.  Fr.  Kystes  hydadques 
du  poumon;  Oer,  Lungenechinococcus. 

History. — Unmistakable  references  to  this  disease  are  found  in  the  writ- 
ings of  Hippocrates,  Aretseus,  Gralen,  and  other  early  writers.  For  a  loi^ 
time,  however,  the  animal  character  of  the  hydatid  cyst  was  not  recognized, 
but  confounded  with  slowly-developed  local  dropsies  of  various  orders  and 
with  lymphatic  dilatations.  Their  animal  nature  was  suspected  by  Hartman 
in  1685,  but  their  origin  was  not  separated  from  the  cysticercus.  In  1766, 
Pallas  clearly  distinguished  the  two  species,  and  this  author  was  followed  in 
a  more  positive  way  by  Groeze  in  1782.  Laennec  in  1804  careftilly  studied 
the  hydatid  cyst  as  found  in  the  sheep,  recognizing  even  the  mode  of  repro- 
duction, but  he  erroneously  described  the  same  parasite,  when  existing*  in 
man,  as  a  distinct  animal,  which  he  termed  acephalocyst.  Since  1821, 
Bremsen,  Davaine,  Kuchenmeister,  and  others  have  defmitely  settled  the 
true  mode  of  the  entrance  of  the  Tsenia  echinococcus  into  the  human  sys- 
tem, and  the  subsequent  development  of  the  hydatid  cysts.  The  development 
of  the  parasite  resembles  that  of  the  cysticercus.  Like  the  latter,  the  larvsB 
infest  the  bowels  of  certain  animals,  and  take  their  further  development  in  a 
different  animal  or  species,  forming  vesicles  which  are  distributed  in  the 
parenchyma  of  the  different  organs,  and  in  this  way  more  or  less  seriously 
compromising  the  functional  life  of  the  part  in  which  they  occur. 

Etiology.  (See  article  on  Intestinal  Worms,  by  Leidy.)— Hydatids 
have  been  found  in  the  human  subject  in  all  countries,  but  especially  in 
France,  Germany,  and  in  tlie  north  of  Europe.  They  are  rarely  found  in 
North  America,  and  the  fact  that  the  majority  of  cases  seen  here  have 
occurred  in  foreigiiers  favors  the  probability  of  the  hjrdatid  disease  having 
been  imported.  But  there  are  two  countries  where  it  may  be  said  to  hi 
endemic — Iceland  and  Australia.  Finsen  found  1  out  of  every  43  inhab- 
itants affected  with  this  disease  in  the  district  of  Ofjord  in  Iceland. 
Hydatids  are  communiaited  to  the  human  race  through  the  system  of  the 
dog,  and  in  Iceland  the  proportion  of  these  animals  to  the  population  is 
probably  more  than  1  to  3,  a  recent  census  recording  20,000  dogs  to  70,000 
inhabitants.  Hydatids  usually  enter  the  system  through  the  digestive  and 
respiratory  organs.  The  Icelanders  are  excessively  uncleanly  and  careless 
of  the  laws  of  ventilation.  In  the  winter  season  both  men  and  women  are 
confined  to  the  house  in  company  with  their  dogs,  and  in  consequence  the  air 
is  impregnated,  and  oftentimes  the  drinking-water  contaminated,  through  their 
dejecta,  which  contain  thousands  of  the  eggs  of  the  echinococci.     The  largest 
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number  of  casee  occur  in  the  agricultural  districts,  since  the  dogs  are  more 
reouired  there  than  on  the  sea-coast 

In  Australia  large  numbers  of  dogs  are  maintained  to  guard  the  sheep. 
The  droppings  of  these  animals,  dried  by  the  hot  winds,  are  inhaled  as  dust. 
It  is  curious  to  note  that  in  Australia,  where  the  lii^h  winds  ju-evail,  the 

nwrtiou  of  pulmonary  hydatids  is  very  large,  while  in  Iceland,  where  the 
king-water  is  the  principal  medium  of  cummunicatimi,  the  lungs  are  less 
[>ften  anected  than  other  viseem.  Finsen's  records  in  the  lutter  country  show 
r255  cases;  of  these,  176  occurred  in  the  li%^er,  and  only  7  in  the  lungs.  In 
both  Iceland  and  Aus^tralia  women  are  more  subject  to  echiiioojcci  than  men. 
This  is  jK>8sibly  aecouuted  ffjr  by  the  facte  that  the  women  take  care  of 'the 
[dogs  and  wash  the  vessels  from  which  they  eat,  and  are  also  leas  protected 
by  hair  about  the  month  iuid  ncise  than  men. 

The  disease  occurs  most  often  between  the  ages  of  twenty  and  thirty  yeai's, 
but  it  has  been  found  in  children  oi*  four  years  of  age.  Before  ten  and  after 
sixty  the  proportion  of  cases  in  both  sexes  is  eqnaL  The  malady  is  not  hered- 
Litary,  but  uniformity  of  environment  accounts  for  the  propagation  in  commu- 
Juities.  Pulmonary  hydatids  occur  as  primary  formations  in  the  hmgs»  but 
may  be  secondary  to  similar  growths  elsewhere^  esjK'ciaily  in  the  liver, 
fkere  is,  liowcver,  scarcely  a  tissue  in  the  body  in  which  hydatids  have 
not  been  found. 

MoRBtD  A^'ATOHY. — Hydatid  cysts  consist  of  sacs  of  various  sizes,  from 
that  of  a  pea  to  an  orange  or  even  an  adult  head.  They  are  usiually  globular 
in  shafie,  and  attached  by  a  vascular  niembranu  to  the  organ  in  which  they 
are  situated.  The  walls  of  the  cysts  are  composed  of  a  few  laminte  of  iinle- 
terminate  raembrane  of  varjnng  thicknesses,  commonly  depending  on  the  age 
of  the  cyst.  In  young  cysts  they  occur  in  direct  contiict  with  the  lung,  but  as 
they  grow  larger  a  thicker  investment  is  formed,  and  large  old  cysts  which 
have  generally  undergone  spontaneous  rupture  often  have  a  dense  leathery 
saa  Walsh  asserts  that  tlie  parent  cyst  lies  in  direct  ccjutact  with  the  lung- 
tissue,  and,  unlike  that  of  the  liver;  is  rarely  surrounded  with  a  thick  shell  or 
cvBt-waJI  of  pseud o-aretj la r  tissue*  The  interior  of  the  i>ourh  is  smooth  and 
of  the  as}>ect  of  serous  membrane  without  epithelial  coveriug.  The  parent 
uCyst  contains  daughter  cysts  which  are  si  ogle  or  mtiltiplc%  and  a  liquid  the 
Fproportion  of  which  is  variable.  This  liquid  is  nearly  limpul,  and  non-coag- 
uiable  by  heat  or  acids ;  it  deposits  by  evaporation  crystals  of  chloride  of 
sodium.  " 

Commonly,  only  one  hydatid  tumor  is  found  in  the  human  lungs,  although 
in  animals  multiplicity  of  cy^st?  is  the  rule.  They  are  usually  located  in  the 
base  of  the  lungs,  and  are  thought  to  be  more  common  on  the  right  side,  but 
they  may  occupy  any  portion  of  oncior  botli  lungs.  They  have  been  found 
in  the  pleura,  tfie  bnmchi,  the  pericardium,  and  the  thyroid  gland.  In  the 
pleural  cavity  they  may  be  attached  to  both  the  costal  and  the  visceral  pleura; 
ID  the  latter  case  they  may  form  an  outgrowth  from  the  lung  into  the  pleural 
cavity.  Authorities  differ  as  to  the  condition  of  the  neigliboring  lung-tissue, 
some  stating  that  the  cysts  are  rarely  surrounde<l  by  healthy  lung-en DStance, 
while  othexs  assert  the  contrary.  Since  the  growth  of  the  cysts  is  often  very 
slow,  the  accommodating  power  of  the  lung  l&  remarkahle  when  no  constitu- 
tional mischief  exists.  In  some  ini*tances  the  rapid  enlargement  of  a  cyst  has 
been  aocompaniod  by  certain  forms  of  pneumonia,  secondary  indamniatory 
leeions,  congestion  of  the  neighboring  tissue,  splenifi cation,  or  even  gangrene. 
Hrdatids  situated  either  in  the  lung  or  pleura  may  rupture  into  tlie  hron- 
chiaf  tubes,  and  ihence  be  discliarged  by  cough  anil  expectoration,  or  they 
may  open  externally  like  a  pleural  empyema,  or  even  rupture  through  the 
diaphragm  into  the  intestines  or  peritoneum.  None  of  the  above  accidents 
are  necessarily  fatal,  not  even  thi^  latter,  unlesH  the  fluid  be  purilbrm,     Em- 
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pveraa  with  pneumothorax  usually  follows  rupture  bto  the  pleura.  Finjsen 
observes  that  a  genera!  urticaria  may  Ibllow  the  rupture  of  a  cyst  into  a 
serous  cavity.  In  old  ciises,  after  rupture  of  cysts,  pubnonary  changes  may 
almost  always  be  found.  The  ruptured  cyst  may  become  a  suppurating 
ca%^ity,  suggesting  the  possible  development  of  phthisis.  In  some  cases 
hydatid  formadons  have  been  described  with  coexisting  catarrhal  or  tuber- 
cular disease,  or  these  processes  may  occur  as  a  complication  without  rupture 
of  tlje  cyst. 

SvMiTOMS. — The  sjrraptoms  of  hydatid  cysts  are  obscure,  and  the  physical 
signs  difficult  to  analyze  when  the  cysts  are  small.  They  are  more  suggestive 
wJien  the  cyst  l>ecomes  large  enough  tv  contain  a  jant  or  more  of  Huid.  The 
out  line  (>f  the  cyst  is  usually  globular,  and  is  imbedde<i  in  healthy  or  nejirly 
healthy  lung-tissue.  According  to  Bird,  the  physical  signs  corresjjond  with 
those  iamiMar  to  us  in  pleural  efiusiong :  absolute  dulneas  or  flatness  on  per- 
cussion, with  absence  of  respirat^jry  murmur  over  a  space  of  the  cheiit-wall 
not  smaller  than  the  palm  of  the  hand  ;  vocal  fremitus  and  resonance  are  also 
abolished.  The  expansion  of  the  chest  is  more  or  less  deficient  upi^n  the 
affected  side,  but  seldom  with  any  change  on  mensuration. 

The  area  of  the  above  physical  signs  usuaUy  presents  a  rounded  outline, 
limited  hy  a  line  yf  demarcation  so  exact  that  it  can  be  mapped  out  with  pen 
and  ink»  but  is  unaltered  by  [position.  Their  location  is  generally  in  the  late- 
ral  or  infra-clavicular  regions ;  beyond  the  boundary-line  percussion  is  ves- 
iculo-tympanitic  res(»uant  or  normal,  and  the  respiratory  sounds  begin  at  the 
very  margin  of  the  pen-and-ink  line,  and,  though  probably  harsh  and  puerile 
in  character,  are  indicative  of  healthy  lung-tissue. 

Pulmonary  hydatids  can  seldom  be  examined  by  palpation,  but  all  authors 
allude  to  a  fremissement  or  peripheral  fluctuation  which  may  sometimes,  but 
not  invariably,  be  detecte<l  by  palpation  over  the  intercostal  spaces.  Davainc 
directs  palpation  as  one  would  palpate  an  abdominal  cyst.  The  sensation  of 
fluctuation  is  as  though  the  fluid  were  gelatinous;  when  the  quantity  of 
liquid  is  excessive  this  movement  is  not  perceptible.  It  is  most  recognizable 
when  there  is  but  a  single  hydatid  in  the  parent  cyst  (Jobert).  The  fremisse- 
ment cjinnot  be  felt  when  the  sac  has  undergone  tithcruniatous  degeneratiaD, 
because  there  is  then  no  liquid,  and  the  cysts  are  withert^d,  agglutinated  to 
one  another,  and  the  tumor  is  inelastic  and  hard.  By  auscultating  the  tumor 
while  practising  percussion  one  may  hear  more  or  lees  fjoeitive  vibrations 
resembling  those  produced  by  a  bass  string  (Brian^on), 

The  general  symptoms  of  pulmonary  hydatids  are  of  mechanical  origin: 
pain,  dyspnoea,  cough,  with  duskinens  of  the  surface,  all  of  which  are  more  or 
1688  marked  according  to  the  size  and  location  of  the  tumor  and  its  rapidity 
of  growth.  A  phthiBJcal  apj>earance  w  jjossible,  with  deterioration  of  the 
blood-erasis  and  progressive  loss  of  flesh.  Marked  clubbing  of  the  finger- 
ends  and  incurvation  of  the  nails  have  been  noticed,  all  of  which  syraptomi 
have  disappeared  after  the  hydatid  cyst  haa  been  tapped  or  expectorated. 
Cough  nearly  always  accompanies  this  disease,  as  it  does  a  large  pleural  effu- 
sion. The  expectoration  is  a  glairy  mucus,  sometimes  atmn^  with  blood; 
when  local  bronchitis  occurs  as  a  complication,  it  may  become  mu co-purulent 
There  is  much  diversity  of  opinion  as  to  the  frequency  of  hiemoptysis,  many 
authors  lookuig  on  it  a.^  a  rare  symptom.  According  to  Bird,  there  is  seldom 
or  never  profuse  hiemoptysis,  though  several  ounces  have  been  expectorate*! 
at  a  time  in  an  aggravated  cast^  where  tapping  had  been  long  delayed.  The 
cause  of  ha?nioptyfeis  is  usually  pressure  of  the  growing  cyst  upon  the  pul- 
monary veiuit,  leading  to  extravasations  of  blood. 

If  dyspnoea  with  deficient  aeration  of  the  blood,  wastine,  clubbed  fingers, 
and  expectoration  persist  after  the  expulsion  or  death  ox  the  hydatid,  the 
probability  is  in  favor  of  some  a.«»iK"iated  pulmonary  infiammation.     When 
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a  hydatid  cyst  ruptures  into  the  bronchial  passages,  there  is  serious  likelihood 
Lthat  the  patient  may  choke  or  suffocative  clygpnfiBa  supervene.     The  cjuantity 
[of  entozoal  substance  voided  at  any  one  time  varies  frooi  a  few  microscopical 
Ifragraents  up  to  a  pint  or  more  of  unbroken  accphiilocysts.     The  expcctora- 
^tion  of  aeephiilocysts  may  continue  several  montti^.     Serious  general  pulmo- 
nary symptoms  precede  and  follow  this  accident     When  rapture  haii  tnken 
place  into  a  bronchial  tube,  there  are  the  usual  physical  signs  of  a  pulmo- 
nary abscess  or  large  vomica.    The  sac  usually  au])purateB,  and  there  is  a  con- 
stant expectoration  of  blood,  pus,  and  half-j)utrid  acephalocyats  of  excessive 
[fetur,  and  often  portions  of  gangrenous  lung-tiss«ue.    Avith  these  symptoms  the 
temperature  is  sometimes  of  a  low,  remittent  type,  with  hectic  and  sweats. 
The  symptotnB  resemble  those  of  empyema  or  advanced  phthisis,  and  may 
continue  for  months,  until  the  patient,  in  most  cases,  sinks  from  exhaustion, 
unless  relieved  by  the  evacuation  of  the  sac  and  its  contents.    When  hydatids 
^  develop  in  the  pleural  cavity  the  signs  are  identical  with  a  localized  pleural 
[  effusion. 

Kothing  has  been  said  to  differentiate  pulmonary-hydatid  expectoration  from 

CDTOB  where  an  hepatic  hydatid  cyst  has  burst  into  the  lungs,  and  the  diagnosis 

may  \ye  very  difficult.     The  physical  sigm^  of  enlarged  liver  are  pre.sent»  also 

tlie  antecedent  s^Tuptoms  of  disordered  hepatic  action,  especially  inte^^tinal 

rtndigestion  and  the  staining  of  the  sputa  with  bile.     If  the  cyst  has  under- 

fgone  suppuration,  the  symptoms  may  be  allied  to  those  of  hepatic  abscess. 

The  nudeation  of  testimony  favors  the  view  that  a  latent  or  slow  growth 
is  by  far  the  most  common  hi.^tory  of  hydatids.  Their  duration  is  very  vari- 
able :  patients  may  harbor  them  for  a  long  time  unconsciously,  even  over  a 
period  of  sixty  years.  This  is  corroborated  by  Finsen,  who  reports  aises  in 
Nrhich  the  diseaj^  lasted  sixteen,  eighteen^  and  hfly-two  years,  proving  this 
Lby  stating  that  these  individuals  had  left  the  country  where  the  disease  was 
ndemic,  and  were  residing  during  these  |>eriods  where  the  malady  wm 
rare. 

Terminations. — 30  or  40  per  coot,  of  cases  terminate  in  recovery  if  the 
^te  spontaneously  burst,  dc^ith  being  caused  in  others  by  suppuration  and 
ihaustion.  There  is,  in  addition,  the  risk  of  sudden  death  from  the  rupture 
of  a  large  cyst  in  the  lung,  and  consequent  filling  up  of  the  air-passages  by  \i^ 
contents.  The  cysts  may  sometimes  undergo  atheromatous  changes  in  which 
|the  hydatids  resemble  crushed  gmpe-seeds.  Microscopically,  one  finds  a  puri- 
'^nn  fluid,  plates  of  chole^teriu,  crystals  of  hienuitoidln,  hooklet^^  of  echino- 
ei,  and  debris  of  membra ue^i.  Again,  the  cysts  may  resemble  a  cascK)Us 
■|>r  cretaceous  tubercle  without  special  eharacteristicij.  This  may  be  looked 
on  as  a  jipecies  of  spontaneous  cure.  The  growth  of  hydatid  cy>ft.s  may  bring 
about  by  pressure  such  a  state  of  chronic  pulmonary  engorgement  that  it 
laffordfl  a  predifipDsing  condition  favoring  the  development  of  tubercular 
phthisis. 

DiAfJNOSis. — The  differential  diagnosis  is  necessarily  difficult.  The 
nfttionality  of  the  subject  and  the  presence  of  a  predisposing  environment 
should  always  be  remembered.  If  the  disease  progresses  rapidly  with- 
out interference,  the  diagnosis  may  be  complicated  by  the  developmeiit  of 
patches  of  bronchitis  or  pneumonia  with  ruiity  sputa.  The  bronchitis  is, 
-However,  lo(*al,  which,  taken  with  tlie  physical  signs  of  a  cyst,  may  be  sug- 
gr^tive.  The  only  absolute  evidence  of  the  existence  of  hydatids  in  the 
lungs,  whether  primary  or  secondary,  is  the  appearance  in  the  sputa  of  the 
^characteristic  cyste  or  portions  of  them,  such  as  fimgments  of  the  booklets 
of  the  echinococci.  This,  unfortumitely,  occurs  as  a  late  accident  in  their 
history.  If  the  boundaries  of  the  cyst  can  be  recognized,  it  is  justifiable  to 
resort  to  paracentesis,  and  thereby  withdraw  some  fluid  for  examination. 
The  physical  signs  of  local  i;y*rous  effuHion,  globuhir  in  shape,  not  evenly  die- 
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tributed  around  the  circumfereDce  of  the  chest,  is  one  of  the  beet  diferential 
evidences  between  hydatids  and  pleural  effiision.  Moreover,  there  i^  no 
fever  in  hydatids  unless  after  rupture,  or  with  extensive  phthisical  compli- 
cation, while  there  is  a  history  of  fever  in  some  stage  of  most  cases  of 
pleurii^y,  Ilydrothorax  ii*  dilTerentiati^d  through  its  bemg  bibiteral  and  by 
its  ettulogy.  From  local  encysted  pleurisy  the  only  resort  is  exploratory 
puncture  and  the  question  of  the  proLabilitiea  in  eacli  ca^.  In  the  same  way 
paracentehi:?  removes  doubt  whether  there  h<*  mediaistinrtl  tumor,  solid  tumor 
of  the  lung,  or  circumscribed  pneumonic  abscess;  in  the  latter  the  general 
history  of  each  case  is  helpful.  Froiij  phthisis  we  must  have  recouree  to  the 
physical  diagnosis  already  mentioned  as  belonging  to  hydatids.  An  unbroken 
cjrtt  in  the  liver,  hig!i  up  and  far  back  on  its  convex  surface,  may  not  be  dis- 
tmgiaishable  from  uue  in  the  base  of  the  lung  immediately  over  the  liver  or 
one  in  the  cavity  of  the  pleura. 

Frognosis, — According  to  Reynaud,  this  depend^^  on — I,  whether  the 
hydatid  is  single  or  multiple ;  2,  whether  the  pressure  is  exercised  on  blood- 
vessels  or  bronchi;  3,  if  hydatids  are  discovered  elsewhere;  4,  size  of  cyst; 
5,  alterations  in  the  walls  of  eysti* ;  6,  whether  complicated  with  any  other 
disease  or  mdependent. 

If  there  is  a  tendency  to  pulmonary  phthisis,  inherited  or  acquired,  or  if 
thiiJ  disease  exists  as  a  complication,  it  torms  an  unfavorable  element  in  the 
prognmis.  Persons  once  affected  with  hydatids  ure  more  susceptible  to  a 
second  invasion  of  the  parasite.  The  practicability  of  trcfl-tment  oy  tapping 
is  al?o  an  element  in  the  prognosis. 

Trp:atmi:nt, — Nutu  rally,  the  preventive  treatment  rationally  deduced  from 
the  now  distinctly -understood  causes  sbtmld  be  practisM:Hj,  The  water-supply 
should  be  prot^ected  from  sources  of  contamination,  and  in  addition  the  iniml>- 
itants  of  countries  where  the  disease  is  prevalent  should,  as  far  as  practicable, 
use  boiled  or  stone-filtered  water  fvnd  refrain  from  eating  water-cre^^ses  or 
plants  of  like  character  wherever  these  are  liable  to  be  contaminated. 

Many  drugs  have  been  administered,  among  them  the  bromide  and  iodide 
of  potasiiium;  solutions  of  salt  are  also  said  to  be  deleterious  to  the  life  of 
the  echinococcus;  Laennee  even  prescribed  salt  baths.  Tincture  of  kamela 
has  been  recommended  by  njsiltelin,  a  pliysician  iu  the  employ  of  tlie  Danish 
government  in  Iceland.  He  administered  it  in  doses  of  thirty  droj:»s  ilaily  to 
adult'?,  contiiming  its  use  during  a  month  or  more.  It  has  a  distinctly  irri- 
tating and  destructive  effect  on  the  acephalocyst  (Bird).  Turpentine,  from 
its  well-known  anthelmintic  powers  and  ready  difhisihility,  has  naturally  sug- 
gested itself  as  a  remedy,  and  according  to  some  has  proved  of  great  service 
m  many  instances,  while  in  others  it  has  signally  failed. 

Paracentesis  is  generally  regarded  as  the  most  efficacious  treatment,  and 
may  be  carried  out  upon  the  principles  usually  applied  in  the  treatment  of 
hydrothorax.  Bird  recommends  that  the  trociir  should  be  not  leas  than  six 
inches  long  and  of  the  smallest  diameter  that  is  made,  always  providing  that 
it  m  stroma  enough  to  bear  the  strain  of  a  iirra  pre^urc.  Cysts  cjin  be  tapped 
in  this  manner  even  when  they  are  separated  from  the  chest- wall  by  quite  a 
deep  layer  of  lung-substanoe.  This  treatment  should  be  practised  at  the 
earliest  possible  period  in  the  life  of  the  cyst.  Speaking  of  the  tispirator, 
he  says  that  cases  always  do  so  w^ell  if  tapped  early  enough  with  tlie  simple 
trocar  and  canula  that  iispiration  is  not  require*!.  The  gradual  expansion 
of  the  lung  as  the  cyst  is  emptied  is  sufficient  in  expel  all  the  fluid,  especially 
if  aided  by  the  effects  of  coughing.  In  exceptional  cases  of  old  standing, 
where  there  is  a  thick  adventitious  external  wall  to  the  cyst,  which  is  gener- 
ally closely  adherent  to  the  ribs,  or  again  in  cysts  of  the  pleura,  a  free  ante- 
cedent incision  of  the  external  tissues  is  sometimes  required.  It  has  been 
suggested  by  ditJerent  authors  that  tincture  of  iodine  should  be  injei^ted  after 
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aspiratiou  to  gecure  the  obliteration  of  the  cyst  bj  iiitlaiiiiDatLou.  The  injee- 
tion  of  carbolic  or  snilicylle  acid  under  the  same  eouditiooa  has  been  practised 
with  success  by  Modler  and  otliens. 

The  treatment  of  uhi  suppurating  cysts  Is  mlher  different.  The  centre  of 
the  sac,  as  nearly  tbs  can  be  judged,  is  fixed  upon,  and  iin  incision  la  then 
made  through  the  skin  and  muscles,  and  the  largest-sixed  trocar  and  cnnula 
that  will  pass  between  the  ribs  is  iutrodured  into  the  sac.  This  gives  exit  to 
a  quantity  of  pus,  even  chalky  substances  and  fragments  of  cysts  of  different 
aizes.  The  opening  must  be  free  and  kept  patulous  for  some  weeks,  and  the 
aac  should  be  daily  washed  out  with  some  disinfecting  solution  through  the 
draioage-tube.  Some  delay  is  always  necessary  to  allow  of  the  separation  of 
the  parent  cyst  from  its  nidus  and  the  gradual  expansion  of  the  lung.     Im- 

■  mediate  attempts  at  its  removal  by  forceps  are  generally  unsuccessful,  and 
[jrtioas  are  very  apt  to  be  left  behind.  Several  complications  may  interfere 
with  the  success  of  the  operation.  One  is  the  unavoidable  piercing  of  a  small 
bronchus  by  the  trocar.  After  the  operation  the  wound  of  the  bronchus  may 
remain  patulous  and  a  violent  paroxysmal  cough  comes  on,  with  subsequent 
poasible  evacuation  of  the  cyst  through  this  channel  The  bronchial  tubes, 
however,  have  been  opene<[  in  operative  treatment  of  pulmonaiy  cavities 
without  serious  result.  When  tlje  parent  cyst  has  progressed  to  maturity 
quite  unhindered,  and  is  stuffed  full  of  daughter  cysts,  it  h«s  been  recom- 
mended in  such  cases  to  introduce  the  stylet  and  endeavor  with  its  sharp 
point  to  stir  up  and  break  down  the  smaller  cysts  as  much  as  possible.  The 
thermo-cautery  has  recently  been  used  succeaaftiUy  by  Mosler  to  afford  a 
oeans  of  penetrating  the  cyst  in  the  treatment  of  puhiionary  hydatids.     The 

llissues  of  the  thoracic  wall  must  be  first  divided  down  to  the  pleura,  as  rec- 
:>mmended    in   the   opening  of  pulmonary  vomica   by  the  thermo-cautery. 

^'Besection  of  the  ribs  should  be  practised  in  csLse  sufficient  drainage  cannot 
l|ft<Accom|jllshed  through  an  interspace. 

Before  applying  to  these  operative  measures  it  is  desirable  that  adhe- 
sions sliouUl  have  occurred  between  the  visceral  and  the  parietal  pleura. 
Fenger  and  Hollister  recommend  the  introduction  of  a  needle  as  a  means 
of  diagnosis:  if  there  be  adhesions,  it  is  unaffected  by  respiration;  if 
no  adhesions  exist,  it  U  moved  synchronously  wMth  the  brejithing.  There 
are,  however,  no  absolutely  reliable  s^igns  l>y  which  this  adhesion  can 
he  determined.  Paracentesis  of  suppurating  sacs  has  been  performed 
in  cases  in  which  the  pleural  surfacei^  have  not  been  adherent.  In  sonu' 
instances  the  lung  has  been  stitched  to  the  opening  in  the  pleura,  an^l 
after  partial  adhesion  has  occurred  the  purulent  collection  has  been  punc- 
tured. In  certain  other  cases,  when  pleural  adhesions  have  been  absent,  parn- 
centesis  has  not  been  followed  by  serious  pneumothorax,  possibly  because  the 
apposition  of  the  pleural  surfaces  is  maintained  by  the  tendency  to  cohesion 
which  exists,  and  after  operative  interference  these  surfaces  are  united  by 
adberave  inflammation. 


ACUTE  MILIARY  TUBERCULOSIS. 

By  JOHN  S.  LYNCH,  M,  1). 


Acute  miliary  tuberculosis  may  be  defined  to  be  an  acut^e  disease  cha* 
lacterized  by  an  emptitjii  in  one  or  all  of  the  orc;aii9  of  the  body  of  smaLl 
nod  11  Jar  or  granular  nia>^es  called  tubercles,  attended  withiever  and  varioua 
uther  functional  dii^tiirhances. 

The  fact  which  Villeniin  an<)  Klebs  were  the  firet  to  show,*  and  which  hun- 
iinid%  of  othertj  ha%^e  since  verified,  that  tuberculosis  t^n  be  conveyed  by  inoc- 
ulation to  certain  animals,  and  the  additional  fact  that  Koch  and  his  followers 
Beem  to  have  iiltutifled  the  infective  material  in  the  micro-organism  which  he 
has  OLimed  harillus  tuberculosfi?,  would  seem  to  justiiy^  our  placing  tuberculosis, 
along  with  viinola,  nieaiiles,  etc.,  among  the  acute  contagious  infectioue  difieasesw 
But  since  some  able  patliolo^^ists  still  deny  the  correctness  of  Koch's  conclu- 
sions j  since  in  certain  aniinal;^  indifierent  irritants  have  excited  a  diseai^e  whidi 
could  not  be  distinguished  froni  tuberculosis  by  the  ablest  pathologists  of  Eu- 
rope and  America ;  since  to  some  specie*  of  animals  even  more  nearly  allied 
to  man  by  their  organism  than  rabbits  and  guinea-pigs  the  disease  cannot  be 
conveyed  ut  all,  and  that  even  to  some  of  the  latter  inoculation  fails  to  trans- 
mit it ;  and,  above  all,  since  there  is,  as  far  as  we  know,  not  one  single  case  on 
record  in  which  tlie  disease  has  been  clearly  and  unmistakably  traced  from 
man  to  man  in  the  order  of  infection, — we  do  not  think  that  as  yet  we  are 
justifierl  in  defining  it  as  a  contagious  infectious  diseai^e  purely  and  only. 
feverybody  will  take  small-pox  if  not  protected  by  vaccination  or  inoculation, 
and  this  disease  may  be  transmitted  in  a  modified  form  to  many  of  the  lower 
animals.  The  same  may  be  said  of  riieasles,  scarlatina^  and  neiirly  all  other 
di&eascs  known  to  be  contagious  and  infectious.  Since,  then,  so  few  persona 
take  tuberculofik  that  the  evidence  of  its  contagiousness  rests  upon  a  vague 
popular  belief,  and  since  even  some  animals  of  a  species  known  to  be  pecu- 
liarly susceptible  to  the  disease  fail  to  take  it  even  by  inoculation,  we  tliink 
that  we  are  juytified  in  assuming  that  there  must  be  something  else  besides  a 
contagium  required  to  produce  the  disease.  This  is  evidently  a  predis^{K)^ition 
wbich  depends  upon  some  peculiar  diiithcsis^,  cachexia,  or  dyscrasia,  congenital 
or  acquijTd,  It  has  been  assumed  that  eerofula  constitutes  tlie  particular  dia- 
thetic condition  which  predisposes  to  tuberculosis,  and  it  is  common  for  scrof- 
ulosia  and  tuberculosis  to  be  spoken  of  as  convertible  terms.  In  the  article  on 
ScROFUXA  in  this  work  we  have  already  given  our  reasons  for  dissent  from 
thb  view,  and  to  tlmt  ivrtiele  the  reader  is  referred.  Farther  on  we  shall 
give  our  views  as  to  what  constitutes  the  tubercular  diathesiB  when  we  shall 
speak  of  the  mode  of  forimition  of  tubercle. 

While,  then,  we  ctmnot  as  yet  admit  that  acute  miliary  tuberculosis  is 
always  and  only  set  up  by  a  contagium,  it  is  unquestionably  tme  that  it  is  in 
a  large  majority  of  instances  caused  by  an  infective  material,  which,  however, 

^  But  Biilil  had  long  before  advanced  the  doctrine  that  luberculosis  wtis  m  reBi>rptickD 
disease, 

472 


ACUTE  MILIARY   TUhEHCULOSlS. 


473 


dn^  Dot  come  from  witlioiit,  but  is  produced  within  the  system.  This  mate- 
rial is  the  purulent  detritus  resulting  from  the  softening  and  breaking  down 
of  the  inflammatory  and  other  cellular  hy|>erplasias  wbieh  have  undergone 
the  caseous  degeneration.  It  seems  to  make  little  ditierence  whether  the 
caseous  product  was  derived  from  scrofulous  glandular  hyperplasia,  cat^irrho- 
pneumonia,  inflammatioe  of  serous  mcrobraues  with  a  cellular  exudation,  or 
ordinary  cellular  inflammation ;  the  only  essential  prerequisites  being  that 
there  shall  exist  a  cellular  exudation  or  proliferation,  and  that  these  cells 
shall  undergo  the  caseous  degeneration. 

The  inoculation  of  this  material  into  certain  species  of  the  lower  animals 
or  its  absorption  into  the  blood  of  a  human  beii^g  predisposed  to  tuberculosis 
will,  as  a  rule*  produce  tuberculosis.  Koch  and  nis  disciples  add  to  the  fore- 
going another  prerequisite— viz.  that  the  caseous  matter  must  contain  the 
bacillus  tuberculosis.  But  as  the  bacillus  is  generally  found  in  all  the  cheesy 
inflammatory  products  we  have  mentioned,  they  have  (ignoring  Virchow's 
detiuitioa  of  tubercle)  declared  that  all  these  are  tubercle,  thus  very  much 
enlarging  the  hitherto  accepted  doctrine  upon  this  subject  But  if  any  of 
the  cheesy  products  are  found  not  to  contain  the  bacillus,  then  such  product 
i.<  not  tuoercle,  whatever  raay  be  the  apparent  Identity  or  dissimilarity  in 
their  etiology,  microscopical  appearances,  or  clinical  history.  This  seema  to 
us  to  be  ft  begging  of  the  whole  question  of  the  relation  of  the  bacillus  to 
tubercle,  and  m  the  absence  of  fuller  experimentation  and  investigation 
involves  an  assumption  which  cannot  yet  be  admitted. 

While  the  alBorptiou  of  caseous  pus  is  undoubtedly  by  far  the  most  fre- 
quent caufie  of  miliary  tuberculosis,  it  cannot  be  inferred  that  all  who  may 
h:i|ipea  to  have  foci  of  caseous  degenerations  will  necessarily  be  attacked  by 
tuberculosis.  On  the  contrary,  a  vast  majority  escafie,  and  it  is  almost  sur- 
prising how  few  of  thtTse  who  suffer  from  scrofulous  tnflammatioD  of  glands, 
joints,  etc,  become  the  subjects  of  miliary  tuberculosis.  Many  cases  of  pul- 
monary phthisis  also,  originating  as  a  cheesy  pneumonia,  run  their  course 
without  any  distinct  tubercular. complication.  We  can  only  explain  these 
exemptions  from  the  tubercular  process  by  supposing  that  in  such  cases  the 
predisposition  tt>  tuberculosis  does  not  exist — ^they  do  not  have  the  tubercular 
diathesis — or  that  such  persons  possess  a  peculiar  means  of  resistance  to  the 
entrance  of  the  infecting  material  into  their  blood. 

Other  diseases  are  supposed  to  favor  the  tubercular  process,  either  by 
directly  exciting  or  increasing  the  pretl  is  position  to  it  Among  others, 
measles,  whooping  cough,  and  typhoid  fever  have  been  regarded  as  spe- 
cially liable  to  be  followed  by  tuberculosis.  Bad  air,  poor  or  insufficient 
food,  onanism  or  other  forms  of  sexual  excess,  severe  study  with  insufficient 
exercise,  and,  in  short,  anything  which  impairs  the  strength  or  lowers  the 
vitality,  have  been  heretofore  considered  as  excitants  or  predisposers  of  the 
disease.  Admitting  all  these  causes  as  effective  in  either  exciting  it  or 
increasing  the  predisposition  to  it,  there  still  remains  quite  a  large  residuum 
of  cases  in  which  the  disease  can  be  tract d  to  none  of  these  causes,  and 
which,  for  the  want  of  more  accurate  knowledge,  we  are  compelled  to  call 
idiopathic  or  spontaneous.  Such  are  those  case^  of  tubercular  meningitis 
occurring  in  young  children  heretofore  in  apparent  good  health,  and  in 
whom  no  traces  of  caseous  degeneration  can  anywhere  be  found.  It  is  true 
that  it  may  be  asserted  that  tne^e  children  may  have  been  infected  through 
kissing  by  personi*  sufiering  from  puhuonary  consumption  ;  but  if  this  were  84> 
the  disease  ought  to  be  far  more  frequent  than  it  is,  since  the  habit  of  kissing 
babiei  is  universal  and  consumption  the  most  prevailing  of  all  dii^eiu^es.  In 
the  absence  of  any  proof  to  the  contrary,  we  think  that  we  are  juatifiod  in 
believing  that  these  are  cas€S  of  spontaneous  tuberculosis,  occurring  in  con- 
sequence of  intensity  of  the  diathesis,  cither  inherited  or  acquired. 
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Miliary  tubercles  are  found  in  the  form  (if  small  roundUh  nodules  ran^ng 
in  size  from  ^  to  ^iir  ^^^^^  (submiliary  tubercles),  up  to  the  size  of  a  millet- 
seed  or  eveD  of  a  pea.  When  of  t)io  lattex  size  they  are  always  made  up  of 
a  number  of  submiliary  tubercles.  Much  larger  masses  are  found  usually  in 
the  lungs  and  in  the  mesentery,  hut  thesti  will  generally  be  found  to  consist 
not  of  miliary  or  submiliary  tuburclcis  alum%  but  of  cellular  new  formations 
derived  from  endothelial  or  lymphatic  proliferations  excited  by  the  presence 
of  tubercles,  and  therefore  mixed  with  them.  When  first  fijrraed  they  are 
grayish  in  color^  somewhat  translucent*  and  tolerably  firm  to  the  tr*uch  (gray 
granulations).  They  eoon»  however,  undergo  partial  fatty  degeneration  (this 
degeneration  usually  comniencing  in  the  centre  of  the  mass),  and  snhsequentlv 
are  converted  into  a  dry,  yellowish-white,  and  somewhat  crumbly  mass  whicL 
fj*om  ita  rtisemblanee  to  cheese  is  called  caseous.  This  sooner  or  later  softens 
(the  soflejiing  process  beginning  also  in  the  centre),  and  the  mass  breaks  down 
into  a  fluid  detritus — tubercular  pus.  In  some  situations  they  never  reach 
the  caseous  and  purulent  stage  (notably  in  the  cerebral  meninges),  because 
the  interference  with  the  organs  at  nerve-centres  of  animal  life  excited  by 
their  presence  destroys  the  patient  l>efore  there  is  time  for  the  accomplishment 
of  these  changes.  The  subsequent  history  of  tubercle  depends  upon  the  con- 
dition of  the  patient,  his  powers  of  resistance^  the  intensity  of  the  tubercular 
diathesis,  the  injury  inflicted  by  the  first  eruption,  and  the  appearance  of 
i^econdary  eruptions.  If  all  conditions  are  favorable,  the  patient  placed 
under  proper  hygienic  conditions  and  properly  treated,  the  first  eruption 
will  also  be  the  last,  and  the  tubercle  dries  up  into  an  earthy  mass  (calcareous 
degeneration),  or  it  may  remain  for  months,  and  even  yeara,  in  its  caseous 
stage  without  undergoing  the  w)f\ening  process. 

If  we  examine  a  fresh  tubercle  under  the  microscope,  we  find,  according 
to  Woodward'  and  Zeigler,*  that  it  h  usually  made  up  of  three  diffcTent  kind? 
of  cells:  first  and  most  abundantly,  lymphoid  cells  (W^oodward)  or  white 
blood-cells  (Zeigler)  ;  second »  cndothclio id  cells;  and  third,  embryonic  cells. 
In  addition  t-o  these  theie  is  oilen  fotmd  (but  not  always)  a  few  so-called 
giant-cells,  generally  occupying  the  centre  or  circumference  of  the  tubercle, 
and  sometimes  both.  These  cells,  w^iich  usuallj?  contain  two  or  more  nuclei 
and  are  much  larger  than  the  ordinary  lymphoid  cell,  were  thought  at  one 
Lime  to  constitute  an  essential  hiBtological  featifre  of  tubercle,  and  have  been 
narnt  d  tubercular  cells.  But  the  frecjuent  absence  of  these  cells  in  genuine 
tubercle  hus  lei]  to  the  conclusion  that  they  do  not  possess  any  special  signif- 
icance and  are  purely  accidental.  Kach  submiliary  tubercle  is  usually  sur- 
rounded by  a  proliferating  zone  in  which  multinuclear  (giant)  cells  and  fibro- 
plastic or  spindle- form  element^s  ain  be  distinguished  (Cornil  and  Ranvier"). 
According  to  Rindfleisch,*  W^oodward,^  and  Zeigler,*  the  celhdar  elements  of 
tubercle  are  always  found  included  in  a  trabeculum  of  fine  fibrillar  (connec- 
tive)' tissue,  while  Cornil  and  Ranvier  deny  the  existence  of  any  such  tra- 
beculum, maintjiining  that  its  appearance  b  due  to  the  action  of  hardening 
agents  used  for  jireparing  it  for  microscopic  examination*  Virehow  and 
Woodward  believed  that  tubercle  always  takes  its  origin  in  a  lymphatic 
vessel,  while  Rindfleisch,  partially  agreeing  with  this  view,  maintains  that 
they  most  generally  occur  in  the  lymphatic  sheaths  of  the  blood-vessels  and 
follow  the  course  of  the  latter,  and  that  the  cells  which  compose  the  tubercle 
are  formed  by  proliferation  of  the  endothelia  of  the  lymphatics, 

*  Mit^timl  and  Surgio(d  Htatory  of  the  War  a/  the  RdtdHoH,  Part  2,  Medical  Volume,  p, 
503. 

'  General  Paihohgical  Anaiom\f,  London,  1883,  p.  171. 

*  PathotoaiaU  Hi^totoWt  Philadelphia,  p.  110, 

*  TetiboQk  of  Faihohgi&d  Huidogu,  Philadelphia,  1872,  p.  125. 

*  Op.  cii,  •  Op,  eU,,  p.  lea. 
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Zdgler  has  not  been  able  to  demonstrate  this  relation  of  the  tubercle  to  a 
blood-veasel — that  is,  to  an  artery — ^but  leaves  us  to  infer  that  they  alvvajfi 
arise  from  a  capillary  vessel,  since  he  maintains  that  the  tubercle  is  primarily 
and  principally  made  up  of  emigrated  leucocytes. 

Such  is  a  brief  resume  of  our  knowledge  as  to  the  histology  and  mode  of 
formation  of  tubercle,  and  such  are  the  opinions— in  some  particulars  agree- 
ing, in  otiiers  di^cordant^ — of  those  whoso  mveeti^ationB  and  observations  the 
world  regards  as  moat  complete  and  accurate.  This  rfeum^*  is  doubtless  un- 
uecessarv  and  out  of  place  in  this  article,  since  this  question  (the  histology 
and  mode  of  formation  of  tubercle)  has  been  already  discu68e<J  in  the  first 
volume  of  this  work ;  but,  as  in  the  explanation  which  is  to  follow  of  our 
views  aa  to  what  constitutes  the  tubercular  diathesis  and  what  is  the  mode  of 
formation  of  tubercle  we  shall  have  to  frequently  refer  to  the  facts  above 
stated,  we  have  thought  it  best,  in  order  to  save  repetition  and  too  frequent 
reference  to  authorities,  t-o  give  the  above  r^sura6  of  the  present  state  of  the 
views  of  pathologists  upon  the  histology  of  tubercle. 

A  careful  consideration  of  the  foregoing  facts  ought,  it  seems  to  us,  to  enable 
OS  to  arrive  at  a  rational  and  probably  correct  conclusion  as  to  the  mode  of 
formation,  as  well  as  the  principal  etiological  factors  concerned  in  the  causa- 
tion, of  the  miliary  tubercle ;  and  we  venture  to  offer  the  following  explanation 
of  the  subject  as  more  in  consonance  with  the  facts  above  related  than  any 
view  which  we  have  seen  upon  this  question : 

1.  Miliary  tubercles  always  occupy  a  lymph-space  surrounding  a  capil- 
lary blood- vessel.     When  founds  as  they  quite  oiU'U  are»  occupying  the  wall 

^  a  larger  vessel,  artery  or  vein,  it  is  still  in  the  lymph-sheath  of  a  capillary 
the  vasa  vasonim  that  they  primarily  originated.  And  it  may  be  said 
that  this  is  the  njost  dangerous  site  a  tubercle  can  occupy,  because  when  soft- 
ening take^  place  it  is  so  apt  to  burst  into  the  lumen  of  the  vessel  and  so  pro- 
duce a  general  infection. 

2.  The  tubercular  process  consists  at  first  of  an  undue  or  excessive  emigra- 
tion of  leucocytes  through  the  walls  of  a  capillary  which  runs  through  a 
lymph -space,  and  where,  of  course,  the  walls  or  the  vessel  are  less  firmly  sup- 
ported. Those  cells  whose  vitality  is  lowered  by  the  causes  which  have  pre- 
ceded and  excited  the  process  can  neither  undergo  any  process  of  dijiercntia- 
tion  nor  wander  on  through  the  lymphatics ;  they  remain  in  the  lymph-space, 
which  they  crowd  and  block  up,  and  tinally  by  their  pressure  occlude,  the 
capillary  vessel  from  which  they  emigrated.  Until  tliis  event  occurs  they  still 
retain  a  feeble  vitality,  and  even  abortive  attempts  at  proliferation  are  seen, 
which,  however,  only  reach  the  stage  of  division  of  the  nucleus,  the  body  of 
the  cell  meanwhile  swelling  up  by  imbibition  and  thus  forTiiing  the  so-C4illed 
giant-cell.  As  soon  as  the  capillary  vessel  becomes  occluded  further  addition 
to  the  incipient  tubercle  from  this  source  ceases;  nutrition  is  now  entirely  cut 
off,  and  the  cells,  dying,  become  a  foreign  substance,  and  soon  undergo  the 
caseous  degeneration.  But  by  thcnr  presence  they  now  excite  a  quasi-inflam* 
matory  process  in  the  endothelia  lining  the  lymph-spaco,  and  hence  we  have 
a  Becondary  addition  to  the  tubercle  derived  from  the  proliferating  endothelial 
Lastly,  the  inflammatory  process  extends  to  the  connective-tissue  cells  around 
the  lymph-space,  and  emnryouic  cells  (the  only  cells  capable  of  resulting 
frofu  connective-tissue  intinmmation)  are  added  to  the  maAs.  This  constitutes 
the  proliferating  zone,  consisting  of  many  nucleated  cells  and  fibro-plastic 
and  spindle- form  elements,  described  by  Gjrnil  and  Ranvicr,^ 

As  soon  aj*  one  capillary  vessel  becomes  entirely  occluded,  the  neighboring 
ones  become  distenaed  by  a  collateral  hyperjemia,  and  the  same  process  of 
cell-exudation  or  emigration  begins ;  and  thus  the  process  goe^  on  until  all 
the  capillaries  supplied  by  a  single  arterial  twig  take  part  in  the  process,  and 
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one  of  the  larger  tobercles  b  thus  formed  by  au  almost  innumerable  number 
of  flmaller  (subniiliury)  ones.  It  would  seem  to  be  quite  probable  that  Uie 
trabeculum  which  Rindflcisch,  Woodward,  and  Zeigler  described,  and  which 
Corail  and  Ranvier  denied,  consists  of  the  remains  of  the  connect! ve-tiaaue 
hbre^  whj<"h  originally  existed  between  the  capillaries  successively  attacked 
by  the  tubercular  process. 

In  the  lungs  this  process  is  usually  complicated  by  a  true  catarrho-pneumo' 
oic  inHammatioti-  The  tubercle  depoi^ited  beneath  the  lining  membrane  of 
the  air-sacs  sets  up  infiaiumation  in  tliat  iiiembi*ane,  giving  ri^  to  abundant 
proliferation  of  the  endothelia  as  well  os  emigration  of  leucocytes,  so  that  the 
air-sac  becomes  packed  with  cells  which  may  finally  undergo  caseation,  and 
then  cannot  be  distinguished  from  the  original  tubercle  wnich  started  the 
process.  If  the  cniption  of  tubercles  should  be  very  abundant,  life  may  be 
destroyed  by  the  pneumonic  process  before  caseation  has  even  begun  in  the 
inflammatory  products.  We  have  quite  recently  observed  a  case  of  thii!;  kind. 
A  man  came  to  the  city  hospital  (Baltimore,  Md,)  who  presented  all  the  mtional 
and  physical  signs  of  tuberculositi  of  the  lungs.  Ailer  about  three  weeks,  dur* 
ing  which  there  was  <inly  moderate  fever,  no  notable  dulne^s,  and  only  a  few 
scattered  crepitant  rules,  the  temperature  suddenly  rose  to  104"^  F, ;  dnlnei^ 
appeared  tinst  over  tlie  lower  third  of  the  right  long,  which  rapidly  extended 
over  that  aide,  and  subsequently  to  the  left  side,  and  the  man  epettlily  died, 
comatose  and  cyanotic.  The  autopsy  showed  the  most  extensive  miliary  tuber- 
culosis we  had  ever  seen  in  the  human  lung ;  but  in  addition  to  the  tuberclee, 
which  were  found  in  almost  every  lobule  of  the  right  lung,  the  air-sacs  ware 
almost  univci-sally  filled  with  a  soft,  ])uriilent-like  matter  which  oozed  from 
the  cut  surface,  and  which  could  be  squeezed  out  in  enormous  quantitiee; 
myriaib  of  Koch^s  bacilli  were  found.  It  was  interesting  to  note  that  the 
apparent  starting-point  of  this  tuberculosis  was  two  small  cavities  in  the  apex 
of  the  left  lung  surrounded  by  firmly -indurated  walls.  Keitherof  these  cavi- 
ties was  larger  than  the  kernel  of  an  ordinar^'-sized  almond,  and,  as  the  indu- 
ration surrounding  them  did  not  extend  to  the  surface  of  the  lung,  their 
existence  was  not  recognized  before  death.  The  man  gave  a  history  of  cough 
and  fever,  which  had  lasted  several  weeks,  about  three  years  beforehis  admii- 
sion  to  jjie  hospital 

More  frequently,  however,  the  reverse  of  the  procees  above  described  takes 
place.  That  is,  a  catarrho-pneumonia  terminating  in  cai<eation  and  softening 
sets  up  tuberculosis  through  absorption  of  the  caseous  pus.  Indeed,  in  the 
case  above  related  the  order  of  pathological  processes  was,  first,  a  catarrho- 
pneumonia  of  limited  extent,  a  cavity  or  rather  cavities;  second,  general 
tuberculosis ;  and  lastly,  a  secondary  catarrho-pneumonia  cjiused  by  the  tuber- 
cles. We  believe,  therefore,  that  Niemeyer*8  remark,  that ''  the  greatest  danger 
for  the  majoritT  of  consumptives  is  that  they  are  apt  to  become  tuberculous,'* 
is  not  so  absurd  as  a  distinguiBhed  American  author  would  have  us  believe. 

The  formation,  then,  of  tubercle  we  believe  to  be  an  inflanwnatory  process, 
in  which  we  have^ — 1st,  an  exudation  of  lymphoid  cells  (leucocytes)  into  the 
lymph-Bpfices,  and  occlusion  by  pressure  of  the  capillary  vessel  fron)  which 
the  cells  have  escaped  j  2d,  inflammation  and  proliferation  of  the  endothe- 
lium lining  the  lymph-space;  and  3d,  inflammation  of  the  tissues  neareet 
adjacent  to  the  space.  If  this  is  simple  areolar  connective  ti^ue,  we  have 
H  "  proliferating  zone  consisting  of  many-nucleated  cells  and  fibro-plastic  and 
«pindle-form  elements ;"  if  a  mucous  or  serous  membrane,  the  usual  products 
of  inflammation  of  such  membrane  in  other  and  ordinar^^  cases. 

But  behind  these  processes  there  must  exist  something  else  which  stands  in 
the  relation  to  them  of  predisposing  and  exciting  causes.  This  we  believe  to 
be  some  anatomical  and  histologicul  peculiarity »  congenital  or  acquired,  w^hich 
gives  to  the  individual  that  defective  organization  which  is  denominate*!  the 
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tubercular  diathesis.  It  »eema  probable  tbat  this  diathesis  comprisca  two 
factore — viz. :  1st,  an  unusual  thinness,  iind  consequently  weakness*  of  the 
walls  of  the  capillary  blood-vessels,  which  permits  and  favors  a  too  facile  emi- 
gration of  the  leucocytes;  and  2d,  a  diimnished  or  lowered  vitality  of  tbe 
Teuoocytea  themselves. 

Both  of  these  factors  may  exist  at  tlie  birth  of  the  individual  as  an  bheri- 
t&nce  from  his  progenitors,  or  both  may  be  jirodtt^ed  by  causes  which 
impair  the  general  nutrition  during  either  intra-uterine  lii'e  or  during  the 
earlier  infancy  of  the  subject.  Or  one  of  them  may  exist  witlinut  the  other,  and 
the  animal  thus  escape  for  a  long  time^  though  exposed  to  the  exciting  causes 
of  the  disease*  Sternburg's  guinea'pigs  (animals  peculiarly  susceptible  to 
tuberculosis)  remained  healthy  while  enjoying  the  freedom  of  grassy  fields, 
although  inoculated  with  Koch's  bacilli,  which  were  found  in  their  blood  and 
tissues  when  killed,  while  those  tbat  were  confined  in  cages  under  bad  hygienic 
conditions  speedily  succumbed  after  a  similar  inoculation.'  If  the  first  of 
these  factors  exist,  any  exhausting  disease  producing  a  dy&crasia,  habits  or 
^hygienic  conditions  which  tend  to  impair  the  nutritive  liuictioiis,  oven  psy- 
Icnologieal  and  emotional  influences  which  take  away  the  appetite  for  food  or 
'impair  the  functions  of  digestion — anything,  in  fact,  which  tends  to  degrade 
the  quality  of  the  blood  and  diminisli  the  funriional  activity  of  the  white 
blood-cell — may  furnish  the  second  factor  constituting  the  tubercular  diathe- 
sia.  Both  factors  being  pre^ient,  it  only  requires  an  uncertain  increase  of  the 
blood'preasure,  causing  a  dilatation  of  the  capillaries,  to  ensure  that  increased 
leucopcdesis  w^bich  cx)nstitute^  the  first  step  in  tbe  tubercular  process.*  A 
protracted  fever,  therefore,  of  any  kind^  may  furnish  both  the  second  factor 
m  the  tubercular  diathesis  and  the  exciting  cause  of  the  tubercular  process 
itself;  while  luiy  fever  or  any  irritant  capable  of  exciting  fever  or  reaction 
against  its  presence  occurring  in  man  or  other  animal  that  happens  to  have 
the  complete  tubercular  diatbesis  may  excite  tuberculosis,  Roeli  s  bacillus 
will  undoubtedly  excite  tuberculosis  in  animals  (and  probably  al^o  in  man)  that 
have  the  tubercular  diathesis  complete ;  but  it  does  so  only  by  exciting  that 
inflammatory  and  febrile  reaction  against  its  presence  in  the  blood  which  other 
and  perhaps  indifferent  irritants  may  also  excite.  In  rabbits  and  guinea-pigs 
i^niiiied  in  cages,  and  therefore  under  unnatural  and  unhygienic  conditions, 
\  miffioes  to  excite  the  disease  only  to  introduce  the  bacillus  into  any  part  of 
beir  tissues ;  that  it  will  not  do  so  in  guinea-pigs  that  are  healthy  and  kept 
ander  natural  conditions  and  surroundings  Stern  burghs  experiments,  alluded 
to  above,  clearly  prove.  It  is  true  that  other  animals  that  are  regarded  as 
ordinarily  non-tuberculous  can  also  be  inoculated  with  the  bacillus  wnth  afhrm- 
atiye  results,  provided  tbe  bacillus  is  introduced  into  the  eye  or  other  serous 
membranes;  but  we  must  not  forget  that  the  pain  and  injury  of  such  an 
Operation  will  almost  inevitably  produce  that  deterioration  of  the  health  and 
impairment  of  cell-vitality  which  we  maintain  constitutes  so  essential  a  part 
of  the  tubercular  diathesis.  That  the  bacillus  tuberculosis  is  always  found 
in  tubercle  is  undoubtedly  true ;  but  it  is  there  because  tubercle  furiiishes 
the  most  favorable  and  congenial  breeding-place  for  it.  Some  special  microbe 
is  found  in  almost  every  special  inflammatory  product — vibriones  in  the  pus 
of  abscess,  gonococcus  in  urethral  inHammation,  micrococcus  in  diphtheria, 
etc. — but  no  one,  we  believe,  now  holds  that  these  various  microbes  are  the 
causes  of  these  diseases,  since  inoculation  with  pure  cultures  have  given  en- 
tirely negative  results.  While  we  believe,  therefore,  that  the  bacillus  of  Koch 
can  excite  tuberculosis  in  nmn  or  animal  having  the  tubercular  diathesis,  we 

*  Journal  iy  the.  American  }f*:4i^nl  Amjciatinti,  vnl.  tv-  No.  12,  p,  314. 
•W©  hold  that  leuoopedesis  is  a  normal  physiological  process  that  is  alvrajm  going  on 
^ring  the  ptiricKl  of  active  growtli  of  the  innividnai,  i\b  well  ns  daring  the  prooem  of 
epair. 
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ttJfio  believe  that  it  does  so  because  of  ite  property  of  exciting  that  amount 
of  irritation  and  reaction  necegtsary  to  initiate  the  tubercular  proceffl — ^a  prop- 
erty, however,  possessed  by  many  other  irritant*;  and  while  it  is  probable 
that  a  few  ca^s  may  be  thus  prfxiueed  in  man,  a  vast  majority  of  the  ca«?s 
arbe  Lndep^deutly  of  its  presence.  And  hence  we  maintain  that  tuberculo- 
sis is  not  a  specific  contagious  disease  in  the  sense  that  it  is  only  produced  by 
a  special  contagion,  as  small-pox  and  other  similar  diseases  are. 

Primary  acute  niiliary  tuberculosis  occurs  only  in  the  young  or  early  adult 
period  of  life,  for  the  reason^  perhaps,  that  persons  of  the  tubercular  diathesis 
can  hardly  long  escape  the  exciting  causes  of  the  disease,  and  so  are  att4icked 
early.  Persons  possessing  what  may  be  called  the  incomplete  or  partial  diath- 
esis may  be  attacked  by  a  secondary  miliary  tuberculosis  at  any,  even  the 
most  advanced,  age ;  but  it  will  be  found  that  in  all  such  cases  of  late  tuber- 
cularization  there  has  occurred  a  direct  infect iun  of  the  blood  by  absorption 
of  caseous  detritus  from  a  softening  cheesy  jmeunionia  or  cavity.  **  In  28  out 
of  62  cases  collected  by  Litten,  it  was  associated  with  pulmonary  phthisis,  and 
this  accords  with  general  experience"  (Roberts^ J. 

Acute  primary  general  miliary  tuberculosig — that  is,  in  which  all  or  nearly 
all  the  vascuhir  tissues  are  attacked  at  onct: — must  be  one  of  the  rarest  dis- 
eases. Such  cases  can  only  occur  when  the  tubercular  diathesis  is  stronglv 
marked  and  exciting  cauaea  of  the  most  active  character  have  been  applied. 
As  a  rulCj  tobercular  eruptions  occur  in  successive  crops,  attacking  the  mure 
vascular  organs,  as  the  lungs,  cerebral  meninges,  spleen,  liver,  serous  and 
mucous  membranes,  and  bone^  first  and  usually  in  the  order  given.  Laeti- 
nec's  law,  that  if  tubercle  is  found  in  any  other  organ  it  will  also  be  found 
in  the  lung,  is  undoubtedly  true,  with  the  single  exception  pcrhafK?  of  tuber- 
cular meningitis.  If  our  explanation  of  the  causes  and  mode  of  fumiation 
of  tubercle  is  correct,  we  must  a  priori  expect  to  find  that  a  tissue  s*>  soft  and 
spongy  as  the  lung,  and  which  is  so  vascular  and  subject  to  such  great  and 
sudden  alterations  of  presj^ure  and  relaxation,  would  naturally  be  the  site  of 
the  first  formation  of  tubercle. 

Symptoms  A2*d  CovRi?E, — It  is  impossible  to  give  a  clear  or  lucid  descrip- 
tion of  acute  miliary  tuberculosis,  since  there  cannot  be  said  to  be  any  constant 
or  pathognomonic  symptoms  produced  bv  the  disease  per  .-hc.  The  symptoms 
present  in  any  given  case  depend  upon  tlie  organs  involved,  and  may  be  said 
to  consist  merely  of  those  furnii^hed  by  such  organs  when  invaded  by  inflam- 
mation. Fever  is  present  in  all  cases.  The  grade  or  height  of  this  fever  will 
depend  upon  the  number  and  extent  of  tubercular  fonnations,  and  to  some 
extent  upon  the  organs  involved.  It  will  generally  be  highest  in  tubercle  of 
the  serous  membranes,  and  of  the  kings  next.  In  general  miliar}'  tubercu- 
losis the  fever  is  highest,  and  can  be  distinguished  with  difficulty  from  enteric 
fever.  If  the  intestinal  nuicous  mc^mbranes  are  involved,  and  ^ruirrlicea  con- 
sequently exist,  the  diHereiitial  diagnoBiJ?  will  be  almost  imiH>ssible.  The 
fever,  following  the  law  of  nearly  all  inH^^imniatory  and  symptomatic  feveriy 
is  usually  remittent,  and  the  remii^^ions  and  exacerbations  correspond  to  the 
normal  diurnal  variations  of  temperature — ^lowest  in  the  morning,  highest  in 
the  evening.  The  rc^missions  are  also  *i>ually  attended  with  perspiration, 
sometimes  profuse,  at  others  moderate.  The  patient  early  falls  into  that  con- 
dition of  prostration  and  general  exhaustion  which  speedily  comes  on  in  all 
fevers  of  high  temperature  and  protracted  duration  expressed  by  the  tenti 
typhoidal  state.  Lven  the  pains  ordinarily  complained  of  in  inflammation 
of  varioujs  organs  are  not  felt,  or  if  felt  at  all  are  ??tddom  mentioned  ;  which 
perhaps  helps  to  render  the  diagnosis  more  difhcuH.  Almost  the  only  excep- 
tion to  this  is  when  the  cerebral  rueningcj*  are  early  aflected,  in  which  case 
unusually  severe  headache  may  be  complained  of.  Cough  may  be  present 
*  Piactice  of  Medicine,  0th  ed.,  p.  301. 
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but  is  not  more  troublesome  than  in  many  cases  of  enteric  fevc-r,  and  is  quite 
out  of  proportiou  to  the  legions  found  in  the  lungs  and  pulmonary  niucous 
and  serous  menibranea  The  expectoration  varies,  and  is  sometimes  entirely 
absent.  Generally ^  it  is  moderate  and  consists  of  iVothy  sexum,  oct'asioually 
streaked  with  blood.  Haemoptysis  is  said  to  be  oGcasionally  present,  but 
must  be  extremely  rare.  Respiration  is  notably  frequent  early  in  the  dis* 
ease,  and  in  the  absence  of  pronounced  physiiMil  signs  of  pulmonary  lesions 
is  perhaps  one  of  the  most  reliable  and  pathognomonic  signs  present. 
Respirations  are  often  as  frequent  as  60,  selaom  less  than  30,  per  minute. 
The  pube  is  usually  rapid,  generally  hard  at  first,  but  soon  becoming  soft 
and  weak.  The  rate  varies  between  110  to  120  to  160  or  more  late  in  tire 
disease. 

The  disease  runs  a  ra|>id  and  invariably  fatal  course,  often  ending  within 
the  first  fortnight,  seldom  lasting  as  long  as  two  months. 

Tubercles,  miliary  and  subniiliary,  are  found  after  death  in  almost  all  the 
vascular  organs,  vaiyiug  much,  however,  in  number  in  various  organs,  and 
oflen  presenting  different  stages  of  development  In  some,  and  especially  in 
the  lungs,  tubercles  will  be  found  already  in  a  state  of  incipient  softening, 
others  still  firm  and  yellow  (caseous),  and  others  still  grapsh  and  semi-trans- 
lucent, showing,  we  think,  a  dilierent  period  of  eruption,  and  dera on. '^t rating 
the  correctness  of  our  observation  that  miliary  tubercles  are  always  formed 
in  successive  crops. 

If  the  tuberculosis  is  associated  with  inflammatory  phthisis,  and,  us  is  the 
case  in  a  majority  of  instances,  him  been  caused  by  absorption  of  caseous 
detritus,  large  masses  of  caseous  rmitter  may  be  found  in  the  lun^,  either  in  a 
softening  condition,  or  cavities  will  be  met  with  empty  or  partially  filied  with 

?i]s,  and  surrounded  by  indurated  walls  the  result  of  interstitial  pneumonia. 
'hese  caseous  masses  and  cavities  are,  in  our  view,  the  result  of  precedent 
catarrhs  or  croupous  pneumtmias,  and  not  a  result  of  the  tubercular  procci^. 
Partial  or  local  miliary  tuberculosis  is  a  much  more  frequent  oceurrenee 
than  the  general  disease  above  described.  It  occurs  most  frequently  in  per- 
sons under  twenty-five  years  of  age,  and  in  a  very  large  majority  of  cases 
between  the  ages  of  two  and  twenty.  It  occurs  also  most  generally  in  the 
lunjjs  first  in  point  of  frequency,  in  the  mesentery  next,  and  last  in  the  cere- 
bral meuinges.  Of  ^Miurse  a  secondary  general  tuberculosis  may  result  in 
any  of  these  cases  from  resorption,  except  in  the  meningeal  variety,  which 
generally  destroys  life  before  there  is  time  for  secondary  infection. 

Afute  miliary  tuberculosis  may  occur  in  the  young  as  a  consequence  of 
raejisles  and  other  exantheraatous  fevers,  whooping  cough,  typhoid  fever,  and 
various  other  affections  which  seriously  impair  nutrition.  According  to  our 
own  observation,  it  is  most  likely  to  attack  bovs  and  girU  soon  after  puberty 
who  are  pursuing  too  severe  a  course  of  study  in  school  with  insuificient  exer- 
cise in  the  open  air,  and  perhaps  also  those  evil  practices  unfortunately  too 
comiApn  in  both  sexes.  Tubercular  meningitis  as  an  idiopathic  affection 
(that  is,  without  the  previous  or  concurrent  deposit  of  tubercles  elsewhere) 
is  almost  exclusively  met  with  in  children  between  two  and  seven  years,  but 
secondary  tuberculosis  of  the  meninges  may  occur  at  any  age.  We  have  seen 
two  cases  of  pulmonary  nhthirti.s,  one  of  three  and  one  of  three  and  a  half 
vears'  duration,  and  who  bid  fair  to  live  for  a  long  time,  suddenly  carried  off 
hy  tubercular  meningitis.  Both  of  these  persons  were  past  thirty  years  of  age. 
Tuberculosis  of  the  mesentery,  peritonism,  and  liver  (for  they  are  some- 
times found  in  all  three  of  these  organs)  is  invariably  either  coincident  with 
a  general  tuberculosis  or  the  secondary  consequence  of  scrofulous  infinmma 
tion  of  the  intestinal  glands.  Quite  often  here  the  tubercular  process  is  a-^so 
ciated  with  the  scrofulous  procea^,  and  large  masses  of  caseous  material  wil 
he  found  in  the  mesenteric  system  of  glands. 
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Aa  ill  general  miliary  tuberculosis  there  are  no  Hjmptoms  bj  which  the  dif* 
ease  can  be  positively  recognized,  so  too  in  the  partial  or  local  disease  there 
are  absolutely  no  pathognomonic  signs.  We  may  Bay  in  general  terms  that  if  a 
person  who  \s  known  to  have  had  a  pneumonia  which  has  ended  in  a  perma- 
nent oonsolidation  of  any  considerable  portion  of  one  or  both  lungs,  and  who 
has  for  some  time  presented  the  symptoms,  however  slight,  of  chronic  pulmo- 
nary phthisis,  is  suddenly  attacked  with  fever  and  n iglit-s weals ;  or,  il  fever 
has  already  existed,  the  temperature  rises  considerably  above  the  previous 
average,  with  increase  of  cough ;  or  if  an  uncontrollable  diarrhoea  s€*ts  in  ;  or 
it'  headache  and  delirium  should  suddenly  occur — delirium  out  of  proportion 
to  the  fever, — then  we  are  justified  in  believing  that  tubereuloeis  of  the  lungs, 
mucous  membrane  of  the  bowels,  or  arachnoid  has  occurred.  Or  if  a  young 
person  of  either  sex,  such  as  above  described,  should,  after  becoming  pale  andi 
ansemic,  begin  to  have  slight  fever  with  a  dry,  hacking  cough,  at  first  without 
expectoration  or  with  a  frothy  nm co-serous  expectoration,  which  for  an  unusual 
length  of  time  continues  to  retain  this  characteristic,  and  this  fever  and  cough 
cannot  be  otherwise  accounted  for,  then  the  ejtistence  of  pulmonary  tubercu- 
losis IS  rendered  extremely  probable,  although  there  is  neither  history  nor 
evidence  of  |)receding  pneumonia  ur  scrofulous  glandular  degeneration.  If 
a  few  scattered  and  slignt  crepitant  r&lee  c^n  be  heard  over  one  or  both  lungs 
without  alteration  of  pulmonary  resonance,  and  the  respiratory  rate  is  raucli 
too  fre(|iicnt  for  the  temperature  and  pulse,  then  the  diagnosis  becomes  almof*t 
absctlutely  certain.  Unfortunately,  this  scattered  or  difi'use  CTepitant  rale  is 
often  absent,  and  there  are  absolutely  no  ph}^ical  signs  whatever  of  the 
deadly  misctiief  going  on  in  the  lungs. 

Prolonged  expiratory  movement  is  spoken  of  by  some  as  one  of  the  reliar 
ble  signs  of  tuberculosis,  but  as  this  sign  is  usually  present  in  almost  all 
forma  of  chronic  pulmonary  disease,  its  significance  cannot  be  relied  upon. 
Or  if  a  child  over  two  and  under  ten  years  of  age,  after  showing  e\idence» 
of  mahiutritiou,  should  suddenly  be  attacked  with  fever  of  moderate  temper- 
ature, become  restless  and  fretful,  should  frequently  vomit  and  retch  even 
when  the  stomach  is  empty,  and  begin  to  have  convulsions,  with  squinting 
and  trismus,  and  if  old  enough  complain  of  severe  pain  in  the  head,  have  a 
rapid,  frcquenti  but  irregular  or  slow  and  intermitting  pulse, — if  these  symp- 
toms become  exaggerated  at  night  and  somewhat  mitigated  in  the  daytime, 
the  diagnosis  of  tubercular  meningitis  may  be  made  with  tolerable  certainty. 

It  would  take  more  space  than  is  allotted  to  this  article  to  describe  all  the 
phases  of  tuberculosie:  we  shall  therefore  summarize  the  symptoms  of  this 
diaeafle  by  stiying  again  that  the  signs  and  syraptoms  of  tuberculosis  are  sim* 
ply  those  of  Inflammation  with  fever  and  such  derangements  of  function  and 
otner  IocaI  disorders  as  would  be  ftimished  by  inflammation  of  any  given 
organ  under  other  circumstances,  except  that  the  pain  produced  by  tubercu* 
lar  inflammation  is  not  usually  so  severe  as  in  other  inflammations,  and  hence 
diagnosis  is  not  always  so  easy  as  in  the  latter.  For  it  is  a  remarkable  fact 
that  in  tubercle  of  the  peritoneum — an  organ  which  in  a  state  of  inflamma- 
tion usually  gives  such  excruciating  pain — this  symptom  is  often  not  com- 
plained of,  and  the  existence  of  tuberculosis  not  susp^'cted  until  after  a  poat- 
mortem.  T\w  same  may  be  Siiid  of  tubercle  of  the  meninges.  Pain  ]b  ofteD 
not  complained  of,  and  is  never  so  severe  as  in  ordinary  meningitis. 

Treatment, — In  acute  general  tuberculosis  no  treatment  will  be  of  any 
avail.  All  that  can  be  done  is  to  moderate  the  fever  and  support  nutritioci 
by  appropriate  food.  For  the  fir^,  quinia  in  large  doses  is  undoubtedly  the 
beet  remedy.  It  should  be  given  in  one  or  at  most  two  doses  daily.  Twenty 
grains  should  be  given  early  in  the  morning,  and  this  dose  repeated  at  1 
o'clock  p.  M.,  or  thirty  to  forty  grains  may  be  given  in  a  single  dose  about  8 
or  9  o-clock  A.  M,     Antipyrine  should  prove  a  vjiluahle  antipyretic  in  these 
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aad,  being  probably  equally  effective,  produces  leea  dborder  of  the 
«erv0U9  system  and  digestive  functions  tbaa  tlie  suit  of  ciuclioua.  Jutlgin^ 
from  what  we  have  seen  of  its  eflfects  lu  other  fevers  and  iiidaiii  mat  ions,  fit- 
teen  to  twenty  grains  repeated  about  four  times  in  the  twenty-four  hours 
abnuld  keep  the  temperuture  very  near  normal. 

For  the  second  indication  milk  and  raw  eggs  constitute  t!ie  l>est  diet 
Brandy  or  whiskey  in  the  form  of  eggnog  or  milk-punch  is  useful,  and  in 
the  latter  stages  mdispensable.  It  should  not  be  forgotten  that  according  to 
the  latest  observations  muriatic  acid  disappears  from  the  gastric  juice  of  fever 
patients,  and  that  its  power  to  dige,*?t  animal  food  is  therefore  very  much  im* 
paired.  This  should  be  supplied,  therefore,  by  giving  after  every  ingestion 
of  milk,  eggs,  or  other  animal  food  ten  to  fitleen  drojjs  of  dilute  hydrochloric 
acid  in  a  sufficient  quantity  of  water.  Peptone  will  also  aid  in  the  proper 
digestion  of  protein  substances,  and  should  therefore  be  added  to  the  acid. 
Some  of  the  liquid  peptone  sold  by  mantifacturing  chemists  contains  hydro- 
chloric acid,  and  would  therefore  meet  both  thescj  indication.^. 

By  these  means  we  may  doubtless  prolong  the  life  of  the  patient  and  pro- 
mote his  comfort  or  at  least  diminish  his  sufTering,  and  if  a  cure  is  possible 
secure  it.  Tuberculosis  of  the  mesentery  and  peritoneum,  m  well  m  tubercu- 
losis of  the  cerebral  menin^^es,  will  generailv  prove  fatal,  the  one  by  impairing 
the  chylo-  and  hiematopoietie  functions,  the  other  by  injury  to  the  central 
nervous  system,  though  Hartsliome  of  Philadelphia  reports  one  aise  of  the 
latter  in  which  temporary  recovery  laijting  one  month  took  place^  and  quotes 
two  cases  by  Guersant  in  the  Dkilonnalre  de  Mkleclne  (1839)  in  whicn  also 
partial  recovery,  lasting  five  weeks  and  two  months  respective! v,  occurred. 
"  May  we  not  imagine,  however,"  says  Hartshorne,  "  that  if  sucii  convalcs- 
oence  could  last  two  months,  it  might  in  a  case  affected  with  nearly  similar 
lesions  be  prolonged  indefinitely?"^  I  am  informed  that  a  case  of  permanent 
recovery  has  been  reported  in  England,  but  I  have  not  been  able  to  obtiu'n 
the  peference.  To  these  I  have  to  add  a  ease  of  my  own  in  which  recoveiy 
has  been  mainbiincd  for  a  little  more  than  nine  months.  In  this  case,  a  boy 
of  twenty-six  months,  the  convulsions  were  controlled  for  many  days  bv 
hypodermic  injections  of  morphia,  while  quinia  was  given  by  the  mouth 
when  jMJSeibie,  and  otherwise  by  the  rectum ;  and,  though  he  had  letl  hemi- 
plegia  and  was  for  a  time  both  blind  and  deaf,  be  recovered  entirely  in  tibout 
six  weeks,  and  lias  remained  well. 

In  pulmonary  miliary  tuberculosis  the  treatment  is  by  no  means  so  hopeless 
if  tlie  disease  Is  promptly  recognized  and  actively  treated.  The  thing  to  be 
accomplished  in  this  case  is  to  prevent  secondary  eruptions  and  the  softeuinLr 
of  the  tubercles  already  formed.  We  know  that  this  last  can  be  done  in 
caiKous  deposits  resulting  from  catarrho-pncinnonia,  and  we  also  know  that 
tubercle  can  be  raairitiiined  in  a  quiet  state  or  be  made  to  dry  up  by  calcareous 
impregnation  or  degeneration  for  an  indefinite  time,  since  |>ost-mortemB  ollen 
show  old  tubercles  in  one  or  the  other  of  these  conditions.  We  know  of  one 
man  who  ciirried  a  caseous  lurji^  for  nineteen  years,  eimghing  more  or  less 
during  all  that  time,  but  in  a  suificiently  good  state  of  health  and  stren^xtli  to 
follow  his  occupation  of  ship-carpenter,  but  who  died  at  last  from  phthisis; 
while  another,  a  farmer  living  in  one  of  the  Southern  States,  has  hved  \\\ 
fair  health,  with  hiB  lefl  lunif  indurated  from  top  to  bottom,  for  twenty-four 
years.  There  cannot  be  a  doubt,  tliercfore,  that  if  secondary  crop^  of  tuber- 
cles are  prevented,  and  a  perfect  state  of  health  and  general  nutrition  main- 
taine4»  the  tubercles  may  remain  quiescent  in  their  cheesy  condition  or  may 
undergo  cAlcareous  degeneration  and  dry  up  into  inert  and  innocuous  masses 
incapable  of  further  harm. 

The  firet  and  most  important  indication,  therefore,  in  the  treatment  of 

*  RtYnMin  System  0/ Medicine,  Am.  ©d.,  Philadeli»hia,  1880,  voh  i.  pp.  82^,  827. 
Vol.  hi— »l 


482  ACUTE  MILIARY  TUBERCULOSIS. 

tuberculosis  is  to  suppress  the  fever ;  for  as' long  as  this  continues  new  tuber- 
cles will  continue  to  form,  since  the  fever  is  both  a  predisposing  and  exciting 
cause.  Quinia,  therefore,  or  antipyrine,  should  be  given  as  directed  in  gen- 
eral tuberculosis.  The  patient  should  be  put  to  bed  and  not  permitted  to  go 
about  until  the  arrest  of  fever  seems  permanent.  Nutrition  should  be  sup- 
ported and  promoted  also  by  the  same  means  already  indicated.  As  soon  as 
the  fever  is  permanently  arrested  (but  not  before)  the  patient  should  be  per- 
mitted to  take  gentle  exercise  in  the  open  air,  and  should  be  encouraged  to 
spend  as  much  time  as  possible  out  of  doors,  and  if  able  to  do  so  should  be 
sent  during  the  winter  to  that  climate  or  place  where,  on  account  of  its  warmth 
and  dryness,  the  most  time  can  be  spent  in  the  open  air. 

Hypophosphites  of  lime  and  soda  should  be  ^ven  constantly,  and  cod-liver 
oil  also  if  the  stomach  can  tolerate  it.  Large  doses  of  the  oil  are  useless,  and 
often  hurtful,  a  dessert-spoonful  being  quite  as  much  as  most  stomachs  can  bear 
without  exciting  unpleasant  eructations  and  nausea.  The  appetite  and  diges- 
tion are  best  excited  by  tincture  or  extract  of  cinchona  and  nux  vomica.  Iron 
we  have  found  to  be  of  little  use,  and  often  hurtful.  We  much  prefer  small 
doses  of  arsenic  (two  to  five  drops  of  Fowler's  solution),  and  if  there  is  much 
bronchitis  this  will  be  found  especially  useful.  Some  persons,  however,  can- 
not tolerate  arsenic  in  any  dose.  The  patient  should  carry  a  clinical  ther- 
mometer, and  as  soon  as  the  slightest  fever  is  detected  he  should  go  to  bed 
and  active  antipyretic  treatment  should  be  instituted,  the  tonics  and  altera- 
tives being  meanwhile  suspended.  K  cough  is  troublesome  (but  not  other- 
wise), one  to  two  grains  of  codeia  should  be  ^ven  two  or  three  times  a  day  or 
as  often  as  may  be  found  necessary.  Thb  is  much  preferable  to  morphia  or 
other  preparations  of  opium,  which  constipate  the  oowels,  dry  the  mouth, 
impair  the  appetite,  and  so  stupefy  the  patient  that  all  inclination  or  even 
ability  to  take  exercise  in  the  open  air  is  destroyed.  Codeia  is  amenable  to 
none  of  these  objections. 

Guided  by  these  principles,  we  think  we  have  successfully  treated  many 
cases  of  primary  pulmonary  tuberculosis — ^many  in  which  the  hereditary  pre- 
disposition was  strongly  marked  and  the  diagnosis  unquestionable.  It  is  true 
that  many  of  these  cases  have  relapsed  and  died  after  a  variable  period,  but 
others  have  remained  well  for  several  years,  and  still  others  permanently. 
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Pleurisy. 

Deftnition, — Inflammation,  partial  or  general,  of  one  or  both  pleiina 

Bynokym^, — Pleuritis  (jzXsoptrt^)  morbus  lateralis ;  Morbus  pleuriticus 
(Celsus) ;  Pneuuioua  pleuritiB  (Cullen).    Fn  Pleur^ie;  Ger,  Seitenstich. 

History* — Pleurisy  derive?^  its  name  from  tbe  accompanylDg  pain  in  the 
side,  usually  its  most  prominent  symptom.  In  the  sense  in  which  Hippocrat^ 
used  the  word  7:X£UfiiT(^^  it  meant  aO  kinds  of  pain  in  the  side,  especially  such 
as  are  of  a  violent  character.  Pleurisy  was  mentioned  by  Celsus,  and  was 
still  better  defined  by  Galen.  ^Ectaeus,  however,  was  the  fii-st  to  describe  it 
with  precision  and  to  spejik  of  its  treatment.  These  ancient  authors  viewed 
the  disease  as  seated  in  the  layer  of  the  pleura  lining  the  ribs  or  external 
parietes  of  the  chest.  More  modern  writers  contended  that  the  disease  was 
more  frequently  in  the  expansion  of  tlie  pleura  over  the  lungs  and  other 
parts.  Boerhjiave  and  Van  Swieten  c<jntended  for  the  separate  and  distinct 
affection  of  the  pleura.  Sydenham,  Hoffman,  and  Morgagni  believed  that 
the  pleura  and  the  substance  of  the  lung  were  generalfy  both  implumted. 
Pin  el  was  the  first  to  definitely  establish  the  difference  between  pleu^ii^y 
aod  pneumonia  from  tlie  anatomical  lesions.  Laeonec  laid  the  foundation 
of  our  present  knowledge.  He  was  folk  wed  by  Andral,  Chomel,  Louis,  and 
Cruveilhier  in  Paris*  and  by  Forbes  and  Williams  of  London  and  Stokes  of 
Dublin.  They  demonstrated,  by  the  physical  signs  and  general  symptoms 
during  life  and  by  the  post-mortem  lesions,  that  inflammation  may  commence 
in  and  be  limitc*!  to  the  pleura  in  some  cases,  and  in  others  that  it  may 
extend  to  and  involve  the  lungs.  Again,  they  showed  that  in  some  instauoea 
the  IttDg  may  be  inflamed  without  involving  the  pleum  generally,  yet  that  iji 
the  lar^  proportion  of  cases  the  disease  may  originate  in  one  organ  and 
extend  ui  a  greater  or  leas  degree  to  the  other,  thus  implic-atin^  both  of  them. 
Previous  to  Ijiiermec  the  incomplete  anatomical  knowledge  of  the  nature  of 
the  serous  membrane,  the  pleura,  as  a  capsule  of  the  hjngs»  and  the  thoracic 
organs  and  walls,  as  well  as  the  theoretical  views  of  the  nature  of  inflamma- 
tion as  a  morbid  process,  led  to  erroneous  views.  Their  diagnoses  were 
made  from  general  symptoms  only.  Pleurisy  was  considered  the  more  com- 
mon disease,  Avenbrugger,  Corvisart,  and  Laennec,  by  their  discoveries 
of  the  accurate  physical  modes  of  exploration  of  chest  diseases,  gave  far 
more  reliable  data  for  diflerentiaJ  diagnosis.  Now  we  have,  in  addition 
to  the  general  symptoms,  the  modem  refinements  in  auscultation  and  per- 
cussion, the  delicnte  raeaj^urements  of  Woillez's  cyrtometer,  Ransome's  steth- 
ometer,  and  PravaV's  and  Alex.  Wood's  hy|>odermic  exjjlorjng-neetiles  to 
enable  us  to  attain  great  accuracy  in  the  diagnosis. 

CLASSiriCATioN. — ^Pleurisy  is  one  of  the  moat  common  diseaacs  of  the 
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respiratory  apparatus.  Though  apparently  simple,  careful  study  shows  it  t0 
be  extremely  complex.  It  occurs  in  very  (Jiil*erent  forms  aod  m  a  great  maiiy 
modifications,  according  to  the  producing  causes  and  the  numerous  Jeg^iona 
which  follow  its  course.  We  might  classii'y  the  forms  of  pleurisy,  according 
to  their  causes,  as  priiiiar)^  or  BtTcondary,  tubercular,  traumatic,  etc, ;  or  we 
could  designate  them  according  to  their  anatomical  lesions,  as  dry  pleurisy, 
pleurisy  with  effusion,  general  or  parietal  pleurisy,  encysted,  mnltiloculjir, 
|iuruleiit,  hemorrhagic,  etc,  A  methodjcaJ  classitication  of  all  these  forms 
IS  difficult  if  we  attempt  to  base  it  upon  the  prominent  characteristics  or 
the  lesions.  We  prefer  a  classification  which  enables  us  to  study  separately 
the  clinical  varieties  which  are  most  frequently  met  with,  and  therefore  the 
most  important.  The  symptomatology  shows  that  the  inflammatory  prooera 
in  pleurisy  is  of  diHerent  tlegrees  of  iuteosity.  We  propose  fur  our  study  to 
divide  them  into  two  main  groujis,  according  to  the  nature  of  the  exudation ; 

Fibro-seroufl  pleurisy,  j  ^^^^^ 

Purulent  pleurisy,       |  ^^^^^^".^ 

They  may  be  local  or  general.  When  they  result  from  disease  of  neighbor* 
ing  parts,  they  are  generally  local.  Each  of  these  groups  comprehends  pri- 
mary and  secondary  varieties. 

In  the  first,  we  have  an  exudation  resembling  the  plasma  of  the  blood.  The 
effusion  is  not  serous,  for  the  fluid  is  spontaneously  coagulable,  whereas  serum 
is  not.  It  is  not  properly  termed  flbrinous,  for  it  contains  more  albumen  than 
fibrin,  Fihro-serous  is  the  most  accurate  term  by  which  to  designate  it.  The 
watery  portion  gravitates  to  the  lowest  part  of  the  cavity,  while  the  plastic 
deposit  is  thrown  out  over  the  two  surfaces  of  tlie  pleura.  In  the  most  acute 
forms  the  general  symptoms,  especially  the  f>ain  and  fever,  are  well  marked. 
The  exudation  is  at  first  largely  fibrinous,  but  it  is  ailerward  more  fluid  in  its 
character.  In  milder  cases,  the  latent  variety  of  the  older  author?,  freciuently 
designated  as  the  subacute  form,  the  subjective  symptoms  are  so  slight  that 
the  individual  is  not  aware  of  his  condition  until  the  exudation,  which  is 
largely  sero-fibrinous,  mechanically  interferes  with  his  respiration.  When 
first  recognized  these  cases  are  really  often  chronic.  They  frequently  remain 
sero-fibrinous  in  their  character  for  a  long  time.  Sometimes  they  become 
sero-purulcnt  (the  intermediary  variety),  and  later  purulent.  Purulent 
pleurisies  (empyema)  are  those  where  pus  is  the  product  of  the  inflam- 
matory action.  They  may  be  acute  (empyema  d'embl^)  or  the  result  of 
transformation  of  acute  or  chronic  fibro-serous  pleurisies. 

By  this  division  we  shall  be  able  to  take  into  consideration  tlie  fundamental 
causes  of  ali  the  forms  of  pleurisy.  Starting  from  the  simple  primary  form, 
we  shall  be  able  to  study  special  varieties  of  secondary  pleurisies,  such  aii 
tubercular  and  rheumatic. 

Next,  we  shall  examine  separately  the  hemorrhagic  variety  as  distinct  from 
hfcmothorax.  The  localized  forms,  such  as  the  interlobular,  diaphragmatic, 
and  meiliastinal,  will  be  studied  as  varieties  caused  by  their  development  in 
ilitierent  localities. 

The  simplest  phm  to  elucidate  the  whole  subject  of  pleurisy  is  uy  analyse 
carefully,  in  the  first  place,  the  unquestionably  acute  disease,  primarj'  pleurisy, 
and  aflerwartl  to  conuect  with  it  tfic  study  of  the  several  forms  ana  varieties. 
Acute  primary  pleurisy  has  a  sero-fibrinous  exudation,  and  is  the  most  com- 
mon form  of  the  disease.  In  it  ore  l^est  defined  the  usual  characteristics  of 
this  inflammation.  We  coiu^idtT  this  the  principal  ty]>e  of  this  class,  and 
with  it  shall  study  the  development  and  character  comifton  to  all  the  vari- 
eties of  inflammation  of  the  serous  membrane  of  the  thoracic  cavity. 

Pathological  Anatomy  of  Fi liito-bJiiious  Pleurisy. — ^The  anatomical 
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chfinges  in  all  formfl  of  pleurisy  begin  by  liypersemia  of  the  veaaels  of  tlie 
serous  membrane  and  of  the  subseroua  connective  tissue.  This  is  followed  by 
an  exudation  of  a  liquid,  a  pseudo-membranous  deposit.  In  acute  primary 
eases  this  is  first  noticed  on  the  costal  pleura.  The  pleura  itself  shows,  by 
puffineas  and  cedema  with  red  points  and  small  ecchjmosed  spots,  that  the 
inflammatory  process  has  affected  it.  In  a  few  lioun?,  m  acute  cases,  there  is 
found  a  thin  deposit  of  fibrinous  lymph  of  a  reddish-yellow  tinge,  with  mom 
ecchymosed  spots,  resulting  from  the  rupture  of  fine  capillary  vessels.  The 
pleura  is  somewhat  thickened  and  loses  its  transparency,  and  is  studde<l  with 
very  fine  granulations.  Under  the  microscope  it  is  ahuwu  that  the  epithelial 
cells  are  swollen,  that  their  number  has  been  largely  increased  by  prolif* 
eration,  and  that  they  have  been  detache*l  in*  great  quantities.  The  granula- 
tions are  scattered  over  the  pleural  surfaces,  nod  separate  th^  pleura  from 
the  fibrinous  deposit  The  connective  tissue  is  loaded  with  liquid,  in  which 
are  found  in  increased  quantity  leucocytes  which  have  migrated  through 
the  walls  of  the  blood-vessels. 

Over  the  surface  of  the  pleura  there  is  a  tissue  of  granulations  composed 
of  embryonic  cells,  which  are  derived  from  the  proliferation  of  the  elements 
of  the  connective  tissue.  In  this  tissue  of  new  formation  ux  find  new  blood- 
vessels coming  from  those  belonging  to  the  sulBerous  tise^iie^  which  advances 
through  j^mall  points,  even  to  the  free  surface  of  the  granulations.  These 
vessels  are  ver}'  thin  and  brittle.  They  sometijnes  rupture  and  cause  ecchy- 
moses  of  the  pleura  and  of  the  false  fibrinous  membranes — sometimes  efiu- 
Bions  of  blood,  which,  becoming  mixed  with  the  scrum  in  the  pleural  cavity, 
cause  hemorrhagic  pleurisies.  This  new  tissue  is  susecptibie  ol  organization, 
and  of  transformation  progressively  into  a  tissue  analogous  to  that  of  a  ciea- 
trbc.  Under  the  plastic  exudation  we  find  abundance  of  embryonic  cells, 
which  become  elongated  and  spindle-shaped  in  the  formation  of  new  connec- 
tive tissue.  This  is  at  first  tender,  hut  may  become  dense  and  fine  over  cir* 
cumscribed  points,  so  as  to  produce  liands  which  enclose  and  touch  the  etiu- 
sion.  This  is  the  origin  of  the  organized  neo-memhranes  which  are  found  on 
the  snrfare  of  the  pleura.  It  is,  moreover,  this  tissue  of  granulations  which 
constitutes  the  bands  which  unite  the  parietal  to  the  visceral  pleura,  the 
adhesions  being  produced  by  the  contact  and  the  union  of  vegetations  or  neo- 
membranes  developed  on  tde  tw*o  opposed  layci^  of  the  pleura.  The  mem- 
branes form  the  filamentous  thin  bands  which  draw  obliquely  together  por- 
tions of  the  pleural  sac.  These  lesirms  are  very  often  slight  and  rudimentary 
ID  fitmple  acute  pleurisy,  but  are  found  well  developed  In  purulent  pleurisy, 
cgpccittlly  when  it  is  chronic.  The^e  are  hyperplastic  parenchymatous  icsrons 
of  the  pleura.  Acute  inflammatinn  of  tlie  pleura  gives  rise  to  two  distinct 
forms  of  exudation — the  plastic,  deposited  on  the  free  surface  of  the  serous 
layers  or  formed  in  flakes  in  the  fluid  ;  and  the  serous,  which  falls  into 
tlie  dependent  portions  of  the  cavity.  The  plastic  may  exceptionally  exl^t 
alone.  Their  formation  together  is  the  rule.  Anstie  questions  whether  the 
serous  effttsion  ever  occurs  without  the  fibrinous.  The  plastic  exudation  takes 
the  form  of  granulations  more  o&  less  prominent,  constituting  a  bed  of  very 
irregtilar  rough  points.  So  long  as  th^  j>eriod  of  inflnmmiition  continues,  new 
plastic  deposits  are  formed  over  the  old  ones.  They  thus  inereiise  in  thick- 
nespi.  The  neo^memhranes  which  play  such  an  important  role  in  the  natural 
history  of  pleurisies  increase  very  rapidly.  Little  by  little,  they  are  tnms- 
forme4  into  firm,  very  resisting  tissues.  They  may  become  fibrous,  carti- 
laginous, or  even  calcareous  in  their  structure.  These  false  membranes 
develop  more  freclv  at  first  when  the  opposing  surfaces  are  kept  apart  by  the 
cifused  liquids.  Tlie  rubbing  of  the  two  pleura  together  seems  to  impede  the 
prooesi  of  organization.  According  to  Wagner,  the  lymphatics  are  dilated 
and  contain  a  liquid  poor  in  corpuscles.     The  newly-organized  and  vascular 
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tissues  often  become  the  starting-poLnts  of  fresh  inflammatoiy  proeeses  and 
of  new  products. 

Exudations  are  of  two  kinds — liquid  and  pseudo-uiembrflnous.  Wlien  tJie 
inflammation  extends  over  a  limited  surface,  the  fibm-plnfitic  ojtudation  maj 
be  the  only  one ;  in  which  case  the  disease  soon  terminates  with  local  adhe- 
sions. This  is  dry  pleurisy,  which  is  rarely  primary  in  its  origin.  Ordina- 
rily, the  principal  lesion  of  acute  pleurisy  consists  in  a  sero-fibnnous  ellusion 
which  coJJects  in  the  cavity  of  the  pleura ;  almost  always  the  liquid  et!usion 
exists  in  decided  cjimntity.  In  it  there  are  suspended  (ibrinous  tloccuii,  and 
on  the  surface  of  the  pleura  are  found  false  membranes.  The  nature  of 
the  eflused  liquids  has  been  thoroughly  studied,  ample  opportunities  having 
been  furnished  since  thoracentesis  has  been  so  extensively  used.  The  quan- 
tity of  liquid  is  very  variable,  from  a  few  grammes  up  to  several  liters.  The 
terms  small,  naoderatc,  and  abundant  are  used  to  designate  the  quantity — one- 
half  of  a  liter  is  considered  a  small  quantity ;  moderate,  one  to  one  and  a 
half  liters;  abundant  effusion,  tM'o  to  two  and  a  half  liters;  very  abundant, 
when  the  effusion  goes  beyond  three  liters.  The  liquid  is  transparent  and  of 
yellowish-amber  color.  It  is  darker  when  the  fluid  has  been  some  time  in  the 
chest,  and  resembles  that  of  bouillon.  Sometimes  it  has  a  rose  tint  when  the 
Uquid  contains  a  sufficient  quantity  of  red  globules,  or  it  may  be  somewhat 
opaaue  when  it  encloses  a  large  proportion  of  leucocytes. 

The  presence  of  a  few  red  globules  does  not  constitute  a  hemorrhagic  pleu- 
risy, nor  does  the  presence  of  a  small  quantity  of  leucocytes  make  a  purulent 
pleurisy.  It  is  only  when  they  are  very  abundant  that  they  severally  give 
tho®e  characters  to  the  eflused  iluid,  Dieulafoy  states,*  after  frequent  exami- 
nations of  aspirated  serous  fluid  of  acute  pleurisy,  simple  and  frauk,  that  it 
contains  the  smallest  quantity,  from  500  to  GOO  red  globules  to  the  cubic 
millimeter,  while  the  white  globules  were  from  fifleen  to  twenty  times  more 
numerous.  In  some  instances  be  counted  1500,  2000,  and  even  800f>,  red 
globules  to  the  cubic  millimeter  without  the  coloration  of  the  liquid  being 
sensibly  modified.  He  adds  that  the  liquid  from  the  pleura  has  not  a  per- 
ceptible rose  tint  unless  it  contains  from  5000  to  6000  red  globules  to  the 
cubic  millimeter.  He  concludes  that  there  is  no  tendency  to  transformation 
into  purulent  pleurisy  unless  the  number  of  red  globules  reaches  4000  or 
5000  to  the  cubic  milfimeter.  Rindtlci^eli  (ed.  186£),  Leipzig")  states  also  that 
upon  their  number  and  that  of  the  proliferated  epithelial  cells,  with  the  float- 
ing floceuli,  depends  the  convertibility  of  the  serous  into  purulent  efl'usions^ 

Chemical  Character  of  Effused  Fluid. — Mehu*  gives  the  composition  of  the 
fluid  as  closely  resembling  that  of  the  serum  of  the  blood.  He  found  in  it  the 
some  elements — water,  albumen,  fibrinogefious  matter,  salts,  red  globules,  and 
leucocytes.  The  proportion  of  these  nrincipal  constituents  of  the  blood  was 
greatly  modified  in  the  pleuritic  liquid.  The  quantity  of  water  was  always 
increased.  On  the  other  hand,  the  quantity  of  substances  in  solution  was 
greatly  diminished.  The  exudation  was  really  blood-plasma,  more  or  lea 
ailuted,  in  which  the  relative  proportion  of  the  constituent  elements  varied 
according  to  the  intensity  of  the  inflamnmtion.  It  has  the  same  alkaline 
reaction,  and  it  is  spontaneously  coagulalue,  owing  to  the  prtstnie  of  the 
fibrin  which  is  in  solution  in  the  serum,  the  proportion  of  fibrin  making 
it  coagulate  more  or  less  rapid i v.  Mehu  found  the  quantity  of  fibrin  to 
vary  from  09.073  to  19.276  to  the  kilogramme.  The  same  mineral  sub- 
stances were  found,  but  in  less  quantity,  than  in  plasma  of  blood.  The  in- 
tensity of  the  inflammation  causes  alterations  in  the  composition  of  the  exu- 
dations. The  more  acute  the  inflanumition,  the  greater  is  the  quantity  of 
albumen  and  of  fibrinogen.      The  fibrinogenous  matter  contained  iu  the 

^  Dela  ThoraeeniiK  par  Attpiration  dana  h  PlturUie  ai^,  p.  42,  Paris,  1878. 
*  Arck  gi^rUral  dt  MM.,  1872. 
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exudation  is  coagulated  only  by  contact  with  the  air.  One  portion  c^f  it 
_  becomes  concrete  in  the  interior  of  the  body  in  the  form  of  fibrinous  flocculi, 
rhich  float  in  the  fluid,  and  in  the  false  membranes,  which  are  deposited  in 
Liccessive  layers  on  the  surface  of  the  inflamed  pleurae.  This  coagulation 
ikes  plEOe  in  a  manner  analogous  to  that  of  the  coagulation  of  tho  nbrin  in 
.  drop  of  blood.  These  false  niembranes  are  almost  always  found  in  acute 
pleurifliea,  but  their  development  is  very  variable.  Sometimes  thejr  aro 
very  tliin,  friable,  and  readily  disappear;  again,  when  the  inflammation  k 
intense,  they  lu^t  a  long  time  and  cover  thickly  both  pleuraj»  Occasionally 
hey  envelop  the  effusion  and  produce  veritable  cysts  and  localized  pleurisies. 
Their  color  is  opaline  or  semi-transparent  when  recently  formed,  but  opaque 
rhen  old.  Their  consistence  varies  according  to  the  duration  of  the  diseiuse. 
TAt  first  they  are  soft,  impregnated  with  fluid,  easy  to  tear  or  break;  later  on 
they  become  resistant  and  almowt  dry.  The  microscope  shoivs  these  false 
membranes  to  be  formed  of  crossed  fibrilhe,  with  intervals  containing  white 
blcwd -corpuscles,  with  voluminous^  swollen  epithelial  cells  of  serous  mem- 
brane, proliferated  and  detached. 

When  the  pleural  inflammation  subdde-S,  the  exudation  ia  defined  to 
disappear.     Usually  the  cure  is  produced  by  the  renbsorption  of  tho  effused 

ffroclucts.  The  liquid  part  of  the  exudation,  the  sero&ity,  ia  abs?orbed  by  the 
ymplmtics,  which  are  lound  frequently  dilated,  and  some  of  them  are  filled 
with  fibrinous  coagulations  and  the  leucoc}^es.  The  solid  parts,  the  false 
membranes,  concrete  fibrin,  and  cells  disappear  with  more  difliculty.  They 
undergo  granulo-fatty  metamorphosk,  and  are  then  taken  up  by  the  lymph- 
atics. 

These  flbrinouB  false  membranes  are  not,  as  was  formerly  supposed,  siiflcep- 
tible  of  organization.  It  is  only  the  neo-membranes,  formed  by  the  prolifera- 
tion of  the  elements  of  tiie  pleura,  which  are  organized  or  organizable.  It  ia 
these  that  form  bridles  or  ligaments  which  nttaeh  the  lung  to  the  thoracic 
wall,  and  are  susceptible  of  tmnsfbruiation  iuto  cartilage  or  even  into  bone. 
In  chronic  cases  the^  new  membranes  bind  the  lung  down,  impair  its  expan- 
sive powers,  and  inflict  great  damage  upon  the  respiratory  fbree. 

Care  must  be  taken  to  distinguish  Between  the  noo-merabranes  and  the 
plastic  and  liquid  exudations,  The-se  Inst  contain  tnmsitory-forraed  elements 
entangled  in  the  fibrinous  layers.  They  are  principally  Ivmpb<'orpu9cles, 
contaming  solitary  nuclei,  together  with  a  few  epithelial  celts,  almost  always 
in  process  of  disintegration,  and  isolated  blood-corpuscles  (Fraentzel). 

Distribution  of  Fluid,^ — The  situation  and  form  in  which  the  eftusions  are 
found  in  the  pleural  cuvity  furnish  important  data  for  study  as  applicable 
especially  to  diagnosis.  At  the  conmiencement  of  the  disei^se  the  effused 
plastic  products  form  a  thin  covering  to  the  pleural  surfac-e — a  slight  cushion 
interposed  between  the  lung  and  the  thoracic  wall.  Later,  the  fluid  products 
gravitate  by  their  weight  to  the  lowest  portion  of  the  cavity  of  the  pleura; 
then,  as  they  increase  in  quantity,  they  gradually  rise  or  are  drawn  to  the 
superior  portion  of  the  thorax.  Once  formed,  the^  effusions  are  but  sliglatly 
movable  and  but  little  displaced  by  the  varying  positions  of  the  patient,  uuh^sa 
the  quantity  be  very  great  and  no  adhesions  or  bands  have  been  made.  If  the 
effusions  be  of  viscid  consistence,  or  if  fab^e  membranes  exist,  they  are  mechan- 
ically prevented  from  moving.  The  serous  transudations  of  hydrothorax  alwa)'3 
occupy  the  most  dependent  portion  of  the  cavity,  but  obi<crvation  shows  how 
frequently  the  pleuritic  effusions  are  immovable,  being  maintained  and  sus- 
pended between  the  diaphragm  and  the  lungs,  and  imprisoned  in  the  situation 
where  they  form  bv  the  fidse  membranes. 

Previous  to  1845  the  authorities  universally  taught  that  the  effused  fluids 
in  the  pleural  cavity  obeved,  as  they  would  in  an  open  vessel  or  in  a  vacuum, 
the  law  of  gravity.     They  never  appeared  to  question  but  that  the  fluid 
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would  necessarily  assume  its  hydr^istatic  level,  and  consequently  that  it  would 
reacli  a  liorixontal  line  in  all  parts  of  the  chest.  The  distribution  and  the 
form  which  the  eifusioiis  Uike  were  first  studied  by  Danioiscan.*  Fernet 
and  D*Heilly'  maintain  that  Damoiseau  perfectly  established  the  form  and 
disposition  which  the  efllisions  take  in  pleurisy.  To  study  them  well  we 
must  l>e4ir  in  mind,  they  say,  three  facts:  the  irregulnrly  conical  form  of  the 
pleural  cavity;  the  t^ffect  of  gravity  ;  and  the  habituol  position  of  the  patient 
when  Jying  down.  Damoiaeau  and  these  autht)r8  utterly  ignored  the  retrac- 
tile force  of  the  lung,  as  well  as  that  of  the  diaphragm^  and  the  resiliency  of 
the  thoracic  walls,  as  ctTccting  the  r>o,sition  of  the  nuids  in  the  pleural  sac. 
If  we  observe  that  the  patient  at  the  commencement  lies  ordinarily  on  liia 
hack,  the  thorax  l>eing  raisCMi  and  more  or  lesa  inclined  to  the  horizontal  posi- 
tion, we  easily  appreciate  that  the  effusion  ought  to  accumulate,  at  first,  be- 
hind, in  the  most  dependent  jxirtiou  of  the  eostO'Vertebral  gutter,  l->eIow  the 
inferior  angle  of  the  scapula ;  then,  as  it  increases  in  quantity,  it  n»QA  and 
obliquely  strikes  the  conoidal  cavity,  which  encloses  it,  and  makea  on  its  Bur- 
face  curveB  resembling  those  of  an  oblique  conic  section  (Damoiseau).  As 
Damoiscau  described  the  pleuritic  line  of  flatness  as  a  parabola,  it  was  high- 
est in  the  axillary  region^  where  it  first  appears;  thence,  as  its  summit  rises, 
its  branches  advance  downward  and  outward  to  the  sternum  and  the  verte- 
bral column- 
Si  nee  Damoiseau^a  first  paper*  it  has  been  generally  acknowledged  that 
the  line  of  flatness  over  tne  upper  surface  of  a  moderate  effusion  is  not 
liorizontal  when  the  patient  is  in  the  f»itting  or  erect  posture.  There 
lia:3  been  considerable  difference  of  opinion  among  the  Engli:fib*  and 
continental  writers  as  to  the  exact  disposition  of  the  fluid:  s^mie  par' 
tially  nssent  to  Damoiseau's  views;  others,  again,  very  materially  modify 
them.  Wintrich,*  who  was  one  of  the  first  among  the  Germans  to  empha- 
size the  percussion  line  of  demarcation  between  a  pleuritic  efiusion  and  a 
contracted  lung,  says:  *'As  the  exudation  gradually  increases,  the  level  of 
the  fluid  docs  not  present  a  line  which  is  horizontal  or  parallel  to  the  ground, 
hut  one  which  descends  toward  the  grotmd  at  a  more  or  less  acute  angle." 
Fraentzel  says  that  the  line  is  never  horizontal.  I.^ichtenstein  and  Ferber* 
maintain  that  the  line  depends  upon  the  position  of  the  patient  early  in  the 
diseoae.  Gee^  holds  very  much  to  this  opinion,  lie  states  that  the  upper 
limit  of  the  surface  of  liquid,  when  it  reaches  ns  high  as  two  inches  above  the 
nipple,  is  horissontal.  When  lower  tlian  this,  the  dulness  forms  irregular  par- 
abolic curves,  which  become  smaller  and  smaller  as  they  descend.  Austin 
Flint^  says,  in  his  more  recent  edition:  '*  The  upper  limit  of  the  dulness  or 
tiatncss,  the  fM>sition  of  the  body  being  vertical,  is  not  in  a  continuous  hori- 
j5ontal  line  extending  over  the  posterior,  lateral,  and  anterior  aspecta  of  the 
chest."  Flint,  Wintrich,  and  Fraentzel  speak  of  the  line  being  highest 
behind.  Calvin  Ellis  of  Boston  in  two  very  suggestive  papers*  described  a 
cune-linc  made  by  the  upper  line  of  the  eflused  fluid,  which  nidiciilly  dittered 
from  any  one  previously  mentioned.  **  This  curve  begin!?,  with  medium  effusions, 
relatively  low  down  on  the  baek^  passes  outward  from  the  vertebral  column, 
and  soon  turns  upward  and  proceeds  ohl i quel v  across  the  back  to  the  axillary 
region,  where  it  reaches  its  nig  best  point.  T^hence  it  advances  in  a  straight 
line,  but  with  a  slight  descent,  to  the  sternum,"   Powell,  however,  does  not  find 

^  Thl*t  dt  Parif,  1845.         «  Nnuveau  Diet  de  MM,  ti  Chir.,  Paris,  tome  jucviii,,  1880. 
"  Arthirtii  qMrule  de  Mid.,  1843. 

*Sce  Hvfle  8«U«r,  hmcet,  18(>5;  Powell,  7Voiw.  Rm.  Med,  and  Chir.  Soc.,  vol.  ljx,j 
W.  N.  Stone,  L^tneet,  1877 ;  Le  (irm  C  larke.  Hop.  Son.  Med,  and  Chir,,  1872. 
»  Qunlecl  l.y  Garland.  N.  F.  3W.  JourmtJ,  1879.  •  Ibid, 

'  Aniteultfttion  and  Pereunnion,  1877.  •  Praciiet  ttf  Medicinff  1880,  p.  130. 

'  Boaton  Med,  and  Surg.  Journ.,  1874  and  1S7C. 
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that  the  curve  invariribly  commences  at  a  lower  level  behind.  G,  M.  Garland,' 
in  consequence  of  the  resemblance  of  this  curve  to  the  italic  letter  S,  has  named 
it,  very  appropriately,  the  letter  S  curve.  He  adds  that,  arcurding  to  hia  expe- 
rience, "this  curvCt  as  descnhed  first  by  Ellis,  may  be  traced,  by  pro|>er  per* 
cushion,  in  any  case  of  free,  uncomplicated  pleurisy  when  the  jnUient^s  body 
is  erect  and  the  anujtmt  of  fluid  present  Is  not  excessive.  As  anv  effusion 
increases  in  amount,  the  curv^e  of  its  distribution  gradually  rises  and  tends  to 
flatten  out,  so  that  it  no  longer  presents  its  characteristic  S  feature  ai\er  it 
reaches  the  second  rib.  At  this  point,  when  the  fluid  occupies  nearly  the 
entire  side,  the  curve  comes  quite  near  to  the  horizontal,  but  if  some  of  the 
fluid  be  withdrawn  by  aspiration  or  absoqition  the  letter  S  curve  will  reap- 
pear and  retreat  downward  in  the  inverse  order  of  its  advance,  until  with 
entire  absorption  it  becomes  merged  into  the  normal  boundary  of  the  lung/** 
Garland  quotes  from  two  recent  German  authorities — Heitler  of  Vienna  and 
Roscnbach  of  Breslau — to  the  effect  that  the  line  of  flatness  of  the  eillision 
extends  lower  on  the  back  than  it  does  on  the  side,  and  that  there  is  a  tri* 
angto  bounded  by  the  vertebral  column,  the  upper  cnrve  from  the  bottom, 
and  a  line  drawn  from  the  summit  of  the  curve,  where  there  is  impaired 
resonance  over  the  Jung  from  adhesions  and  oedema  of  the  lung,  but  where 
there  is  no  fluid  and  no  flatness.  Garland  had  previously  called  attention  to 
this  space,  and  had  named  it  the  dull  triangle.  He  had  warned  all  who 
sought  to  trace  the  true  line  of  pleuritic  flatness  to  be  cnreliil  not  to  overlook 
this  region.  Heitler  had  likened  it  to  a  monk*s  hood  cut  longitudinally 
through  the  centre  and  hanging  apex  down.  Rosenbach  made  this  dull 
space,  clearing  up  in  exercise  and  deep  breathing,  as  distinctive  l)etween 
pleurisy  and  pneumonia.  We  must  expect  impaired  resonance  on  the  poste- 
rior wall  above  the  fluid,  for  the  fibrinoiia  deposits  from  exudation  collect 
there  when  the  patient  is  in  the  recumbent  position.  Garland*  culls  attention 
to  the  confused  views  caused  by  confounding  the  two  physical  signs  of  dulness 
(or  impaired  resoimnce)  and  flatness  (absence  of  resonance),  the  latter  only 
indicating  the  presence  of  fluid.  If  the  differential  diagnosis  between  the 
dulness  on  nercussion  over  the  dull  triangle  and  the  flatness  over  the  fluid  be 
not  careful  I V  made  by  delicate,  light  percussion,  the  two  may  easily  be  con- 
founrled  ancl  the  fluid  be  thought  to  have  arisen  to  a  much  lugber  level  than 
it  has.  In  some  cases,  owino^  to  greater  thickness  in  the  walls  and  coverings 
of  the  chest  and  adhesions,  ft  may  be  more  difficult  to  draw  nice  distinctions 
in  percussion  sounds.  This  distinction  can,  however,  be  made  if  the  percus- 
sion-stroke is  used  with  proper  delicacy  and  lightna^,  and  a  comparison  made 
between  the  two  signs,  and  not  between  them  and  vesicular  resonance.  If  the 
percussion  he  strong,  the  vibrations  are  communicated  from  the  resonant  lung 
above  the  fluid,  and  deceive  the  examiner.  The  most  eftective  manner  of  per- 
coasing  is  at  right  angles  to  the  general  ilirection  of  the  curve,  which  is  trans- 
verse across  the  chest.  Thus  examining,  we  have  had  ample  opportunities  of 
confirming  the  statement  of  Ellis  and  Garland  that  the  curve  line  is  never 
highest  behind,  even  with  the  largest  effusion,  Wintrich  and  his  Gennan  fol- 
lowers hold  a  different  view.  In  moderate  efflisions  it  is  highest  in  the  axilla, 
from  which  point  it  turns  downward  posteriorly  to  touch  the  vertebral  cohimn 
at  the  interscapular  region.  In  front  it  extend.s'downward  toward  the  sternum. 
R,  Douglass  Powell*  re|X)rts  cases  with  drawings,  showing  that  in  typical  cases 
the  fluid  docs  not  take  a  water-level,  "but  a  €ur%'e,  having  its  convexity 
upward  in  the  lateral  region."  When  the  effiision  becomes  excessive  and  fills 
the  ^)  hole  ciivity,  there  is  flatness  on  percussion  everywhere.  As  the  fluid 
subsides,  however,  from  absorption  or  from  mechanical  removal,  the  dis- 
tribution again  resumes,  to  a  greater  or  leaa   degree,   its   previous  shape, 

'  Pn^wiufno-nmrfmics,  New  York,  1878*  «  N,  K.  J/crf.  Journal,  Nov-.  1879. 

*  PMmwmhD'ynamici.  *  MctL  Tim€^  and  GoMiUe,  Oct.,  1882, 
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In  moderate  effusions  there  is,  ordinarilr,  the  doll  triangle  posteriorly, 
and  Skodaic  resonance  under  the  clavicle  in  front  in  the  anterior  tri- 
angle. On  the  Ictl  side  the  lower  limit  of  the  effusion  can  be  recognized 
by  the  flatness  being  in  the  shape  of  the  arch  of  the  diaphragm.  In  cases 
complicated  by  adhesions  or  by  pathological  changes  in  the  lung  itself  the 
curve  is  changed,  and  in  some  the  Ellia  curve  is  straighter  than  in  others. 
Adhesions  form  sometimes  early  in  the  disease.  They  mechanically  inter- 
fere with  the  usual  distribution  of  the  fluid,  as  do  catarrhal,  tubercular, 
or  pneumonic  consolidations,  and,  indeed,  emphysematous  conditions.  All 
these  physical  alterations  of  structure  modify  the  elastic  force  of  the  lunai. 
According  to  Mohr*8  statistics,  adhesions  were  wanting  in  47  per  cent  of  tiie 
cases  analyzed  by  himself  Garhind's  experiment  of  injecting  glue  and  plaster 
of  Paris,  and  sul)sequeatly  cocoa-butter,  into  the  pleura  of  living  and  dead 
dogs*,  and  by  moulds  testing  the  curv^es  formed,  showed  that  if  the  dogs  were 
BU8]>ended  by  the  head  the  curve  of  flatness  on  percussion  was  very  similar  to 
the  Ellis  curve.  On  removing  the  casts  after  they  had  solidified,  he  found 
thev  closely  corresponded  to  the  shape  and  position  indicated  by  the  phys- 
ical signs  elicited  before  opening  the  chest. 

Ellia^s  observations,  and  those  of  Garland  with  his  experiments,  have  given 
US  the  most  accurate  views  as  regards  the  form  of  the  cur\*ed  line  of  flatnea. 

Nearly  all  modern  authorities,  including  Peter,  Gerhardt,  and  Paul  Nie- 
meyer,  admit  that  fluids  in  the  pleural  sac  assume  more  or  less  irregular 
curves,  and  not  a  hydrostatic,  horizontal  level.  Whatever  may  be  the  nature 
and  consistence  of  the  eflusion,  fibro-serous,  sero-purulent,  or  purulent,  it  doc« 
not  behave  in  its  diBtrihution  as  if  it  were  in  an  open  vesseL  But  few  writeiB> 
however,  have  troubled  themselves  to  ascertain  the  causes  of  this  apparently 
abnormal  condition.  They  appear  to  have  completely  overlooked  the  facts 
that  had  been  discovered  in  regard  to  the  mechanics  of  the  chest  in  connec- 
tion with  respiration  and  the  circulation.  Physiology  had  shown,  especially 
by  Marrj^'s  researches,  the  negative  force  of  the  lungs  in  aspirating  the  bloocl 
from  the  large  venous  trunks  into  tlie  right  side  of  the  heart,  and  thus  ajssist* 
ing  the  whole  venous  circulation.  John  Hutchinson*  drew  attention  to  the 
antagtmism  existing  between  the  expansion  of  the  chest  by  muscular  action 
and  that  of  the  lungs  and  the  chest*walls.  Hyde  Salter'  showed  that  at  the 
commencement  of  inspiration  thoracic  elasticity  was  favorable  to  inspiration, 
but  as  it  advanced  it  became  an  cx|iiratory  force  with  lung-tension  against 
further  expansion.  R.  Douglass  Powell'^  drew  further  attention  to  these  facta 
in  contiectjon  with  respiration  and  its  modification  by  disease.  Le  Gros  Clarke* 
showed  that  atmospheric  pressure  over  the  abdomen  kept  the  diaphragm  in 
a  condition  of  archetl  passive  tension.  He  claimed  that  this  negative  force 
resisted  the  elasticity  of  the  lung,  and  was  the  means  of  retaining  the  supple- 
mental air  in  the  lung  and  limiting  the  encroachment  of  abdominal  organs. 

Douglass  Powell  in  March,  1876.*  in  an  elaborate  and  very  suggestive 
paper  on  "  Some  Effects  of  Lung  Elasticity,**  gives  the  practical  bearing  of 
these  physiological  facts  in  clinical  medicine,  as  indicating  a  better  insight  as 
to  the  true  mechanism  and  relative  value  in  diagnosis  of  some  signs  of  che»t 
diseases,  especially  as  to  the  importance  of  thoracic  resilience  as  a  force  in 
respiration. 

u.  H.  Stone  early  in  1877*  reported  his  experiments  on  sheep  os  to  the 
amount  of  negative  pressure  exerted  by  the  lungs,  and  concluded  that  it  was 
eijual  to  ffmr  to  five  inches  of  water.  He  moreover  showed  that  even  wheD 
the  effusion  was  considerable  in  the  pleural  cavity,  the  lung  still  had. con- 
tractile force  sufficient  to  support  two  inches  of  w^ater,  so  that  to  evacuate  the 


1  Trans,  ^ffd,  and  €tm.  Soc.,  1846. 

»  Traryt.  ain.  *Sbc.,  1870. 

*  Ti-ant.  Boy.  Med,  find  din.  Soc.,  vol.  lix. 


»  Lanrti,  Aug.,  IS65. 
*  3mtw.  Rmf,  Soe^  18T2. 
^London  Laned^ 
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fluid  it  was  necessair  to  U36  external  suction  siiiEcient  to  overcome  tliis  lung- 
tractton.  In  December,  1877,  G,  M,  Garland*  gave  to  the  public  the  results 
of  his  observations  and  exj>eriinent«  in  regard  to  the  form  of  the  curve  of  dis- 
tribution assumed  by  the  pleunii  fluid,  and  its  causes.  He  demonstrated 
that "  the  lun^,  by  viitue  of  the  strength  of  its  contractility,  takes  the  ettiiston 
along  with  it  m  its  retraction,  and  that  thereby  assumes  a  pneu mono-dynamic 
instead  of  a  hydrostatic  level/'  and  that  the  Ellis  curve  was  the  true  line  of 
the  upper  level  of  the  fluid  in  free,  uncomplicated  pleuritic  effusion .  Thus 
the  physical  cause  of  this  condition  was  the  retractile  force  of  the  lung  litl- 
ing  up  the  fluid.  This  is  aided  by  the  elastic  resistance  of  thoracic  walls  and 
the  negative  pressure  exercised  by  the  effused  liquid.  The  normal  line  on 
right  side  of  demarcation  between  lung  and  liver  is  the  letter  S  curve  drawn 
out,  the  suimnit  being  high  and  the  anterior  branch  correspondingly  depressed. 
The  modiflcations  of  this  normal  liiie  in  pleuritic  effusions  represent  the  eflect 
of  the  negative  pressure  of  the  fluid.  The  decline  in  the  Ellis  curve  toward 
the  sternum  sliows  that  the  elastic  energy  of  the  anterior  part  of  the  lung  is 
feeble  compared  with  that  in  the  axillary  region,  **  The  layer  of  fluid  is  of 
less  thickness  above  than  at  the  base  of  the  lung  against  the  diaphragm.  The 
upper  surface  takes  its  shape  from  the  lung,  which  lifts  it  up  by  its  retractility, 
and  the  effusion  by  its  w^eight  exerts  a  negative  pressure  npou  the  lung.  The 
mass  of  the  fluid  is  held  when  in  moderate  quantity  in  the  supplemental  space 
between  the  lower  border  of  the  lung  and  the  diaphragm  "  (Garland).  The 
atmospheric  pressure  from  the  interior  of  the  lungs  and  from  the  exterior  of 
the  cliest-wall  keeps  the  costal  and  parietal  surfaces  of  pleura  together.  8ko(la, 
Powell,  Stone,  Homolle,  and  Quincke  hi^ve  show^  the  retractile  energy  of  the 
lung,  but  the  credit  of  drawing  especial  public  attention  to  it,  and  of  after- 
ward elucidating  the  subject  in  its  practical  applicjition  to  the  study  of 
pleurisy  and  in  putting  the  whole  subject  upon  a  scientific  basis,  is  unques- 
tionably due  to  O.  M.  Garland  of  Boston. 

Etiology  of  Fibro-serous  Pleurisy. — ^The  etiology  of  acute  primary 
pleurisy  is  frequently  obscure.  It  may  be  hieraatic  in  origin,  or  it  may 
be  secondary,  arising  from  pathological  causes  or  antecedent  disease.  It  la 
difficult  to  state  with  certainty  whether  it  occurs  in  perfectly  healthy  per- 
sons, because  there  may  be  occult  pathologic^il  conditions  which  cannot  bo 
appreciated.  However,  individuals  are  attacked  w^th  acute  pleurisy  who  to 
all  appearance,  both  to  themselves  and  to  those  around  them,  iire  healthy. 
Authors  difler  very  widely  as  to  the  disease  being  ever  caused  in  healthy 
per^ns  by  exposure  to  cold.  The  older  writers  bring  rnnnv  proofs  that  sucli 
18  the  case,  Ziemssen  states  that  he  could  not  tnice  the  disease  to  exposure 
to  cold  in  a  single  instance  in  54  cases.  Anstie  holds  the  same  view.  Looniis 
etatcfl  that  in  all  instances  where  it  (pleuritis)  has  followed  upon  exposure  he 
has  been  able  to  find  some  predisposing  cause.  It  is  undeniable  that  pleuritis 
very  frequently  indicates  the  existence  of  some  constitutional  cachexia.  Vitsd 
ftatistics  show  that  it  is  more  frequent  in  winter  and  spring  than  at  other 
seasons.  The  vicissitudes  of  the  weather,  of  temperature,  and  other  atmo- 
spheric conditions  have  unquestionably  a  marked  influence  on  the  prevalence 
of  the  disease.  Drafls  of  air  passing  over  the  chest  or  over  other  parts  of 
the  body,  particular! v  when  the  subject  is  surrounded  in-doors  with  a  warmer 
atmosphere,  wet  clotliing,  intensely  cold  or  a  raw,  damp  atmosphere  inhaled 
by  persons  coming  out  of  a  comparatively  high  temperature,  especially  if 
they  are  improperly  protected  by  clothing,  apj>ear  to  be  direct  causes  of" pri- 
mary pleuritis.  If  individuals  thus  exposed  are  debilitated  by  fasting,  by 
such  medicines  as  mercury,  iodine,  iodide  of  potassium,  by  over-exertion,  by 
free  perspiration,  or  by  previous  disease,  they  will  be  still  more  liable  to  con- 
tract the  disease.  Overheated  apartments/especially  at  night  during  the 
*  Pnewmmo-Dynamtea,  Boston,  187  8. 
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ileepjng  hours,  frequently  are  the  direct  cause  of  acute  pleurisies  or  of 
crou pal  pneumonias,  Tljc^^e  cases  are  of  such  frequency  that  we  are  oblige*! 
to  tliffer  from  the  hi|^h  ftuthorities  who  consider  the  pleura  as  free  from  acute 
itUopathic  intiammntions  as  is  the  peritoneunK 

There  are  numerous  predisfxising  causes  which,  when  examined,  arc  found 
to  lessen  the  power  of  resistance  of  the  organism.  Senility  is  an  important 
one  ;  so  is  chihlhood.  Formerly  it  was  supposed  that  pleurisy  rarely  attacked 
children,  Thia  view  was  prevalent  because  the  disease  often  escaped  detection. 
Of  all  chest  dis^asea  in  children,  mistakes  in  diagnosis  are  mo^t  frequently 
made  with  pleuritis* 

We  might  siipjxjse  that  this  disease  would  be  frequently  met  with  in 
children,  because  they  are  oftentimes  ill  protected  against  the  vicissitudes 
of  the  weather;  besides,  their  feehlenegs  prcdispoaes  them  to  feel  keenly  such 
shoeks  to  their  powers  of  endurance.  The  dideaae  may  occur  at  any  age, 
and  is  more  common  under  two  years  than  was  formerly  supposed  (Eustace 
Smith).  Empyema  is  the  form  most  frequently  found  in  children,  the 
effusion  soon  becoming  purulent  in  them,  Ziem^ssen  tabulates  the  ages  of  54 
children  whom  he  treated  for  primary  plenritis:  fin«t  year  of  life,  3;  second, 
1 ;  third,  7;  fourth,  4;  the  remaining  39  between  the  ages  of  five  and  sixteen 
years^. 

Pleurisies  are  more  frequent  in  males  than  iu  females,  in  the  proportion  of 
5  to  3,  owing  to  the  greater  exposure  of  the  former  to  the  exciting  causes, 
and  notwitlistanding  their  stronger  organisms.  Among  the  predisposing 
causes  w^e  must  not  fail  to  give  due  importance  to  the  malhygienic  condi- 
tions which  so  powerftdly  impair  the  forces  r>f  the  body.  Prominent  among 
these  are  sedentary  occupations,  imperfect  alimentation,  city  lives,  overwork 
of  mind  and  body,  deficient  en n light,  overcrowded  houses,  and  dampness  of 
BoiL  These  and  many  others  interfere  with  the  formative  forces  and  lessen 
the  power  of  resistance  to  exciting  causes  of  pleurisv. 

Traumatic  pleurisies  are  caused  by  injuries  or  otfier  mechanical  causes. 
Injuries  to  the  walls  of  the  chest,  contusions^  hums,  scalds,  and  lacemtiona 
which  are  superficial,  frequently  give  rise  to  primary  traumatic  pleurisieeu 
If  the  ribs  are  fractured,  or  blood,  air,  or  pus  gets  into  the  pleura)  cavit)%  w© 
have  what  has  been  termed  secondarj^  traumatic  pleurisies. 

Secondary  Pleurieies.^ — The  exciting  causes  of  secondary  pleurisica  are 
numerous.  They  arc  pathological,  and  more  readily  appreciated  than  the 
causes  of  primary  pleurisies.  Owing  to  the  anatomical  connection  between 
the  lungs  and  the  plcum,  diseases,  acute  and  chronic,  of  the  former  fre- 
quently give  rise  to  pleurisies. 

Among  acute  affections  of  the  lungs,  the  several  forms  of  pneumonia 
are  the  most  frequent  causes  of  pleurisies.  Kraentzel  states  that  we  always 
find  tibroid  pneumonia  associated  wiih  pleurisy  as  pleuro-pnenmonia,  even 
when  the  inflammation  of  the  lung-tissue  itself  does  not  reach  the  pulmonary 
pleura.  There  is  an  intimate  connection  ah^o  between  castHms  pneumonia 
and  [ileurisy.  This  is  sometimes  quite  circumscribed,  and  leads  to  adhesion 
of  thu  pleural  layers  at  the  affected  spot;  sometimes  it  is  diffused  over  a  great 
part  of  the  pleura,  and  it  is  then  not  infrequently  associated  with  a  con- 
siderable outpouring  of  different  kinds  of  effusions.  Catarrhal  pneumonia 
rarely  occurs  without  secondarj^  pleuritis  {Fraeotzel).  Pleurisies  may  also 
be  caused  by  violent  bronchial  catarrhs  or  by  hemorrhagic  infarctions. 

There  are  cases  where,  fmm  the  presence  of  tubercles  under  the  |>ari- 
ctal  pleura,  intiammatory  action  is  set  up  and  pleuritis  ensues*  Vomicaa 
bun?ting  into  the  pleural  cavity  or  tubercular  perforation  in  pulmonary 
phthisis  gives  rise  to  pleurisies.  Inflammation  of  the  liver,  cellular  alT!i^c€«*«>j^, 
and  pericarditis  may  cause  secondary  pleurisies.  Diftuse  peritonitis  is  often 
conii)licated  with  pleurby,  the  inflaninaitory  process  extending  from  the  |ieri- 
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toueum  to  the  pleura,  through  the  diaphragm,  by  means  of  the  serous  caiiaUculi. 
ThiB  fireqiieutly  occurs  in  puerperal  ixsritunitis,  and  is  almost  invariably  fatal 
(Fraentzel),  The  author  bad  a  cxiso  of  latal  j>eritoniti8  hi  a  man  sixty-five 
years  of  age,  which  originated  from  an  emjiyema.  There  was  no  rupture  nor 
perforation  of  the  diaphragm,  so  that  the  inflammatory  process  must  have 
extended  from  the  pleura  to  the  peritoneum  by  means  of  these  canals.  Malig- 
nant diseases  of  the  mammsc,  oesophagus,  lungs,  and  hydatids  produce  secondary 
pleurisies.  Eruptive  fevers,  espectally  seariatina,  variola,  lyphoid  fevers,  ai*© 
among  the  most  frequent  pathological  caust^  of  secoudary  pleuinsies.  It  is 
doubtful  whether  their  germs  pass  througli  the  eirculation  or  through  the 
lympb-eanals,  and  produce  local  inflammation  of  the  same  nature  as  their 
o^vn,  or  whether  they  render  the  pleura  more  sensitive  to  shocks  of  various 
kintk.  Rheumatism,  gout,  and  nephritic  discasca  are  frequently  followed  by 
pleurisies.  As  we  have  rheumatic  endocarditis  and  pericarditis,  in  like  man- 
ner there  are  rheumatic  and  uraemic  pleurisies.  Alcohol isra  and  pyosmia,  septi- 
cemia and  the  puerperal  state,  especially  during  the  tirgt  month  after  partu- 
rition, are  powerful  predisposing  c^iuses  of  pleurisies,  as  are  also  any  morbid 
comlitions  of  the  skin,  kidneys,  or  intestinal  canal  which  interfere  wkh  their 
eliminating  or  depurating  functions.  This  includes  all  forms  of  blood-poison- 
ing. Hutchinson  says  that  children  suileriug  from  congenital  syphilis  are 
especially  liable  to  serous  inflammatitms,  and  that  pleurisy  is  in  them  a  not 
uncommon  cause  of  death,  Niemeyer  dcnuitnces  the  impropriety  of  giving 
the  name  of  secondary  pleurisy  to  all  cases  of  pleurisy  occurring  in  subjects 
with  broken-down  constitutions  or  weakened  by  other  diseases.  We  often 
meet  with  such  cases  when  Bright 's  disease  exists.  Niemeyer  hob  is  that  it 
is  not  dependent  upon  renal  disease,  but  upon  tiie  increased  predisposition 
for  all  kinds  of  inllammatury  dinease.  A  trifling  cause  will  sometimes  excite 
a  pleurisy  when  the  i*esistance  of  the  organism  is  materially  lessened  by  pre- 
vious disease. 

Symptomatology. — Rational  Symptoms. — These  vary  according  to  the 
severity  of  the  disease.  Ordinarily,  attacks  of  acute  pleurisy  come  on  sud- 
deniy,  and  it  rarely  happens  that  there  is  any  apprectaole  feeling  of  malaise. 
Usually  the  first  symptom  is  an  acute  pain  in  the  side,  which  alarms  the 
patient.  The  significance  of  this  severe  stitch  is  generally  appreciated,  aa 
the  subject  at  once  calls  attention  to  his  suflcrings.  The  pain  is  shtirp, 
cutting,  stabbing,  that  causes  him  to  hold  his  breath  as  long  as  possible. 
When  he  is  forced  to  breathe,  it  is  by  the  action  of  the  superficial  inter- 
costal muscles.  He  endeavors  to  fix  his  diaphnigm  and  hold  it  rigid 
in  order  to  prevent  the  surfaces  from  coming  in  contact  and  thus  increas- 
ing his  agony.  This  causes  him,  necessarily,  to  breathe  frequently  in  order 
to  get  suflicient  air.  The  greater  the  intensity  of  the  pain,  the  more 
frequent  and  shorter  are  the  respiratory  acts.  The  dyspnoja  and  the  efibrt 
to  lessen  the  pain  give  the  patient  an  expression  of  great  suffering.  Usually, 
the  pain  12  felt  over  a  circumscribed  spot  under  tlie  nipple  of  tlie  aflected 
Bida  Sometimes  it  is  experienced  as  low  as  the  sixth  or  seventh  inter- 
costal space,  but  rarely  posteriorly  below  or  under  the  scapula  or  in  the 
axilla.  In  children  the  seat  of  pain  is  not  always  in  the  chest.  Their  lower 
ioteroofital  nerves  are  otlen  affected,  and  the  sensation  being  referred  to  the 
ends  of  these  nerves  where  they  ramify  on  the  abdominal  wall»  the  pain  is 
often  seated  in  the  abdomen.  Such  being  the  case  in  children,  care  most  be 
taken  not  to  confound  pleurisies  in  them  with  epigastric  or  hypochondriac  irri- 
tations. In  adults,  the  pain  ia  rarely  located  in  the  abdomen  when  it  is  caused 
by  pleuritis  in  the  lower  portion  of  the  pleural  surface  or  in  that  part  cover- 
ing the  diaphragm.  In  children  there  is  also  much  tenderness  on  pressure. 
In  what  has  been  t-ermcd  subacute  or  latent  pleurisy  the  stitch  may  be  entirely 
absent.     Vaileix  found  pain  in  40  cases  out  of  4G.     Sometimes  it  is  absent 
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in  ordinary  breathing,  but  \&  brought  on  by  sneezing  or  violent  coughing 

or  strong  percussion.  In  severe  cases,  the  efiiieion  coming  on  rapidly,  the 
pain  may  subside  by  the  second  day.  If  the  efibsion  cornea  on  elowlv,  the 
pain  may  keep  up  for  six  or  eight  days*  The  continuance  of  the  pain  always 
shows  tlmt  the  intiamiiiatory  process  in  the  [ileura  is  continuing,  although  the 
pulse  and  the  temperature  may  be  normal.  The  renewal  of  the  sensation  of 
pain  after  the  pleurisy  has  passed  away  justifies  us  in  the  oonclubion  that 
there  is  a  return  of  the  intiammation.  When  the  pain  is  agonizinc,  with 
signs  of  collapse,  it  \a  indicative  of  a  secondary  pleuritis  arising  m  the 
course  of  a  chronic  cji^eous  pneumonia.  Tubercuhir  and  purulent  exuda- 
tions are  distinguished  from  the  sero-fibrinous  by  the  longer  duration  antl 
the  greater  intensity  of  the  pain — tw^o  circumstances  which  atibrd  a  reliable 
basis  for  tlie  diagnosis  of  such  casea.  The  severe  pain  in  pleuritis  is  prob- 
ably caused  by  the  indanimation  extending  to  the  sheaths  of  the  nerves  and 
to  tne  nerve-texture  itself  (oeuritis),  as  well  as  by  inflammation  of  the  pleura 
itself* 

Severe  attacks  of  acute  exudative  pleurisy  may  commence  with  a  severe 
initiatory  chill,  followed  by  high  fever,  but  ordinarily  there  are  in  pleuiisy 
slight  rigors,  initial  in  their  character.  Some  authors  question  whether  they 
are  not  caused  by  the  limited  points  of  pneumonia  connected  with  the  pleu- 
ritis. If  the  rigors  occur  at  regular  intervals  for  days,  we  have  reason  to 
suspect  tubercular  trouble  or  empyema.  The  temperature  does  not  run  any 
regular  course  in  pleurisy,  nor  does  it  bear  any  hxed  relation  to  the  pulse 
and  the  respiration.  It  usually  varies  from  100*^  to  102'*  F.  In  violent, 
acute  cases  it  may  reach  105*^  F. 

Careful  observations  w^ith  the  thennometer  give  us  important  indications 
by  which  to  diagnose  the  nature  of  the  pleurisies.  In  those  of  a  tubercular 
nature  the  temperature  continues  high,  from  100**  to  104°  F.,  for  weeksL 
When  the  efibsion  becomes  purulent  the  temperature  becomes  like  that  of 
hectic  fever^ — in  the  morning  normal,  and  in  tlie  evening  rising  to  102**,  or 
even  103 J °  or  104°  F.  Sometimes  the  temperature  is  one  or  two  degrees 
higher  on  the  diseased  side  than  it  is  on  the  healthy  side. 

As  in  other  inflammations,  the  pulse  in  this  disease  varies  considerably. 
The  researches  of  H.  Newell  Martin  show  that  there  is  ordinarily  a  con- 
stant ratio  between  the  pulse-rate  and  the  temperature.  If  the  tempera- 
ture bo  high  (over  102°  F*)*  ^'e  must  exj)ect  the  pulse  to  be  as  frequent 
as  115  or  even  120  per  minute.  In  mild  caj*es,  where  the  temperature  does 
not  go  beyond  1*9.5°  or  100°  F.,  the  pulse  will  not  exc*eed  90  to  96.  In 
slight  cases,  where  the  fibrinous  exudation  is  very  limited,  the  pulse  miiy 
not  exceed  80.  In  tubercular  and  purulent  pleurisies  the  pulse  may  vary 
between  100  and  120.  When  there  is  a  relaj)se  the  pulse  advances  ii£  the 
temperature  rises,  Anstie  has  called  attention  to  the  quality  of  the  pulse, 
which  follows  a  uniform  course  on  the  whole,  regard  being  had  to  the 
general  vital  condition  of  the  patient.  In  the  first  stage  of  acute  pains, 
with  more  or  less  tendency  to  shivering,  the  pulse,  as  tested  with  the  sphyg- 
mograph,  presents  the  algid  form — L  c.  the  pulse-waves  are  very  small  and 
nearly  devoid  of  secondary  markings.  As  soon,  however,  as  flushing  of  the 
face  occurs,  and  a  general  sense  of  burning  heat  of  the  skin,  the  pulse  pa£««es 
to  the  true  pyrexial  type;  the  waves  become  large  and  dicrotic.  The  shhyg- 
mograph  uniformly  shows  that  the  large  and  somewhat  bounding  puW  Lk 
always  less  resistant  than  that  of  beahli. 

Jatl^-DuvaP  stsvtcs  thait  he  found  the  temperature  of  the  diseased  side 
raised  above  that  of  the  healthy  chest.  Subsequently,  Peter,'  nfler  a  lone 
series  of  re»e4irch?j',  reported  some  very  important  results  as  to  the  localised 
parietal  temperature  in  cases  of  pleuritic  effusions;  (1)  He  found  that  the 
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pnrietal  temperature,  as  tested  by  the  thermometer,  is  always  higher  on  the 
side  of  the  pleurisy  than  that  of  the  body  as  tested  in  the  axilla ;  (2)  that 
the  elevation  of  the  temperature  increases  as  the  eSnsion  augments,  the 
highest  local  temperature  correspooding  to  the  |>eriod  of  secretory  activity 
of  the  inflamed  pleura;  (3)  the  rise  afiects  both  sides,  but  is  grtuiter  over  the 
diseased  pleura ;  (4)  the  teaiperature  falls  by  degrees  as  the  etfutfiori  is  reab- 
sorbed— leas  on  morbid  side;  (5)  the  absolute  elevation  of  local  teinperiilure 
is  greatest  in  the  sixth  intercostal  space;  (6)  after  paracentesis  the  parietal 
temperature  is  increased :  this  falls  in  a  few  hours  where  the  effusion  is  not 
re-formed,  but  when  such  is  the  case  it  continues  for  some  days.  This  local 
rise  of  temperature,  he  considers,  is  from  hyi>erfenua  and  cell*produciion, 

I  caused  by  the  traumatism  from  the   needle  added  to  the  already-existing 

IhypcrsBmia,  This  excessive  congestion,  caused  by  the  accumulation  of  blood 
occurring  when  a  large  quantity  of  fluid  is  rapidly  withdrawn,  produces  the 
Byncopc,  pulmonary  congestion,  consecutive  albuminous  expectoration,  the 

[  pain,  and  the  oppression  amounting  sometimes  to  suffocation^  and  occasionally 
ending  in  death. 

At  the  commencement  in  acute  cases  the  respiratory  acts  become  verv  fre- 
quent, even  going  to  40  or  50  per  minute^.    They  are  short,  interruptetf,  and 

[euperficiaL  Their  frequency  makes  up  for  their  incompleteness  in  furnishing 
sufficient  ain  The  painfulness  of  each  act  forces  the  individual  not  to  expand 
the  walls  of  his  chest  more  than  he  can  avoid.  Moreover,  the  high  fever  in 
itself  produces  frequent  respiration.  As  the  temperature  talk  the  n^pi ration 
beoomee  less  abnormal  If  the  effusion  forms  rapidly,  the  patient  may  become 
oppressed,  even  when  the  quantity  is  not  large.  If  it  is  thro^vn  out  gradnaUyp 
the  breathing  is  not  so  much  interfered  wnth  until  a  large  quantity  forms, 
the  organism  becoming  accustomed  to  the  interference  with  the  play  of  the 
lungs.  The  strength  of  the  individual  and  tlm  activity  of  his  nutritive 
fiinctions  are  uiaterially  lowered.  Sometimes  he  breathes  with  difficulty, 
especially  when  he  takes  active  exercise.  The  dyspncea  is  very  painful  and 
alarming.  The  aeration  of  the  blood  is  so  material iy  interfered  with  that 
there  results  a  large  quantity  of  carbouic  acid,  which  irritates  excessively  the 
respiratory  nerve-centres, 

Durinif  the  acute  stage  the  patient  sometimea  lies  on  his  back,  but  more 
frequently  on  the  well  side,  and  exceptionally  on  the  diseased  sitle.  He 
avoids  lying  on  the  side  where  the  inflammation  exists,  becjmse  the  weight 
of  his  body  increases  the  pain.     I  have,  however,  seen  patients  who  would 

{lersist  in  lying  on  the  painful  side  and  suppotling  it  with  their  hand. 
t  sometimes  happens  that  a  patient  lies  on  the  affected  side,  and  will  not 
move,  because  the  movement  gives  him  such  acute  pain.  Ordinarily,  he 
prefers  to  lie  on  the  healthy  side,  even  after  the  fluid  has  been  fKJure<l  out 
to  a  moderate  degree,  because  his  pain  is  less.  When,  however^  t!ie  effusion 
has  become  great  enough  to  deprive  him  of  the  use  of  |he  diseased  side,  he 
|instinctively  turns  on  that  side,  so  as  to  avoid  the  weight  of  the  fluid  pressing 
iti]>on  the  lung  on  the  sound  side.  Moreover,  he  wishes  to  expand  as  much 
as  possible  the  side  whose  respiratory  force  now  needs  to  do  double  work. 
This  change  of  position  in  patients  has  an  unmistakable  significance.  It  slio\irs 
that  the  sufferer  is  aware  that  he  is  more  comfortable  lying  on  the  discfLsed 
side.  His  phjrsician's  attention  is  drawn  to  the  condition  of  the  chest  ag  influ- 
enced bv  the  increased  quaiitity  of  fluid  pressing  the  air  out  of  the  lung. 

Cough  is  not  a  constant  symptom  in  pleurisy,  hut  ordinarily  it  occurs 
at  some  stage  of  the  disease.  It  is  shorty  dry,  and  sujipressed  in  character. 
It  is  painful,  and  therefore  is  avoided  when  possible,  especially  previous  to 
the  effusion.  It  disappears  generally  about  the  fourth  or  fifth  duy,  when 
the  effusion  has  attained  a  considerable  amount.  The  c^iuse  of  the  coti^di 
haa  been  generally  aupposed  to  be  the  exalted  sensibility  of  the  inflamed 
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pleura,  but  Kuthnagel  maijitaius  that  euch  is  not  the  case.  Fraeutzel  holdi 
that  the  coui^^h  13  ciiused  hy  the  straiu  on  the  lung-tissue  aiid  the  finer 
biHjnchi  when  there  is  a  slight  effu&ion.  Cough  brought  on  by  change  of 
posit  iou  18  oue  of  the  eliaracteristic  syiuptouig  of  large  etfiisions  inU>  the 
pleura.  If  the  lung  is  coniph?tely  compressed  by  the  pleuritic  effusion,  then 
no  actual  strain  ou  the  alveoli  or  the  bronchi  can  exist.  In  sueh  caijeg  there 
is  no  cough^  but  it  retunis  when  the  elTusion  decreases  in  quantity,  and  (juite 
violently,  if  this  occurs  suddenly »  ag,  for  instance,  in  puncture  of  the  fhesrt 
(Fraentzel).  In  the  latter  case  the  cougfi  is  probably  caused  by  the  rush  of 
blood  aud  the  sudden  expansion  of  the  chest. 

Slight  frothy  ex]>ectoratit)n  may  exist,  but  ordinarily  there  is  none  what- 
ever, unless  from  bronchial  catarrhal  complications.  In  that  CJise  &ero- 
niucous  fluid  is  expectorated  in  small  quantity.  If  it  becomes  viscid  and 
tiuL^cd  with  blood,  it  is  caused  by  pulmonic  involvement. 

In  empyema,  if  the  expectoration  becomes  purulent,  we  ought  at  once  to 
suspect  the  presence  of  some  circumscribed  spots  of  necrosis  of  the  pleuritic 
covering  of  the  lung,  which  have  allowed  the  pus  from  the  pleural  cavtty  to  fil- 
ter through  the  lung-tissue.  By  careful  physical  examination  of  the  chest  we 
can  ascertain  whether  there  has  been  any  diminution  in  the  quantity  of  fluid. 
When,  as  sometimes  occurs,  there  is  actual  perfonition  of  the  lung,  the  pus 
from  an  empyema  comes  in  quantity,  through  tlie  bronchial  tubes,  out  of 
the  mouth.  Patients  may  sink  from  exJiaustiou  following  this  discharge,  or 
if  the  discharge  be  excessive  it  may  fill  up  the  bronchial  tubes  too  rapidly  for 
its  removal  bycx[3€Ctonition,thus  causing  sufToc^ition.  This  danger  is  increased 
if  the  discharge  takes  place  during  sleep. 

Cyanosis  is  a  gymptom  which  should  cause  serious  alarm,  for  it  shows  that 
the  effusion  is  so  great  as  to  interfere  very  materially  with  the  due  arterial- 
ization  of  the  blood.  When  the  cyanosis  is  acc<:>mpanied  by  pallor,  coming 
on  suddenly  in  the  course  of  a  pleurisy,  we  may  infer  with  considerable  prob- 
ability that  there  is  a  hemorrhagic  exudation.  But  if  the  paleness  comes  ou 
slowly  during  weeks  or  months^  it  may  also  be  dependent  on  a  simple  eero- 
fibrinous  effusion  (Fraentzel).  rrotracted  cases  of  efiiision,  esj>ecially  if  pur- 
ulent, are  associated  with  emaciation  and  los^  of  strength.  There  may  exist 
more  or  h^ss  cedema  of  the  lower  extremities  and  of  part-s  of  the  body  where 
the  patient  lies  down,  as  we  have  in  the  chronic  diseases  of  the  chest.  When 
this  oedema  is  limited  to  the  affected  side  of  the  c!jest,  whether  it  be  exten- 
sively developed  and  spread  over  the  entire  half  uf  the  rhefct  or  eonliiieil  10 
certain  s|K:>ts,  it  almost  invariably  justifies  the  diagnosis  that  the  eilusion  u 
purulent.  The  effusion  may,  however,  be  purulent  without  the  presence  of 
this  localized  ccderaa.  Occasionnlly,  cases  are  met  with  of  effusion  in  the  left 
pleura  where  there  are  visible  xm<i  palpable  systolic  puls^itions  in  the  inter- 
costal spftct's  arising  from  tlie  impulse  of  the  heart  or  of  the  larger  blood- 
vessels passing  through  the  fluid. 

Physical  Signs, — Perhaps  in  no  other  disease  of  the  chest  are  physicul 
signs  50  important  for  pnr[Mises  of  diagnosis  as  they  are  in  pleunsy.  Even 
at  the  very  beginning  of  the  attack  they  give  us  valuable  infi>rmation.  In 
later  stages,  when  the  effusion  is  in  the  pleural  sac,  they  fiirnish,  as  we  shall 
hereafler  show,  trustworthy  data  f«)r  diagnosis,  prognosis,  and  also  very  valu- 
able indications  for  treatment.  There  is  no  other  disease  of  the  chest  where 
the  physical  changes  made  by  the  inflammatory  process  are  sij  pronounced 
and  80  accessible  to  the  senses  of  hearing,  sight,  and  touch.  The  physical 
signs  are  so  marked  that,  almost  by  themselves,  they  give  us  the  patholagicul 
condition.  They  have  been  so  carefully  studied,  and  their  correlative  value 
insisted  upon,  that  they  are  readily  interpreted.  One  is  oflen  tempted  to  rely 
too  much  upon  them  to  the  exclusion  of  the  proper  consideration  of  the 
general  symptoms. 
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As  the  phpical  condition  of  the  pleurae  varies  much  in  the  several  fltag« 
of  the  disease,  the  physical  sio:ns  must  necessarily  vary  accordingly. 

At  the  very  begiuning  of  the  attack  the  sensibility  of  the  pleiirie  is  aug^ 
nicTit*^  by  the  inflammution.  Consequently^  on  inspection,  it  will  be  ol>8crved 
that  the  patient  is  carcfol  to  avoid  the  pain  caused  by  the  in  flamed  plcune 
rubbing  together.  He  not  only  tries  to  avoid  using  the  onlinary  muscles 
(especially  U^e  intercostals)  lor  enlarging  the  trapaclly  of  the  lower  portion 
of  the  chest,  where  the  disease  is  generally  found,  but  he  retracts  his  chest 
and  keeps  the  pleuritic  side  almost  motionless.  The  well  side  has  double 
work  to  do»  and  is  seen  to  expand  more  fully.  The  patient  will  frequently 
press  the  lower  ribs  in,  on  the  affected  side,  with  his  hand,  or  he  will  lie  on 
that  side,  so  as  to  control  the  expansion  of  the  chest,  or  he  will  lie  on  the 
healthy  side  and  bend  his  body  over. 

The  respiratory  movements  are  marked  by  an  irregular  and  jerking 
rhythm,  and  are  quickly  made.  The  pain  folt  on  inspiraticjn  is  of  a 
catching  or  stabbing  character,  ami  produces  dyspnoea,  the  subject  strug- 
gling for  air,  Tlie  diaphragm  \a  hehl  as  fixed  as  possible,  so  aa  to  pre- 
vent the  movement  of  the  inflamed  surfact^s  over  each  other.  The  patient 
restrains  as  far  tis  possible  the  respiratory  movements,  especially  tliose  of 
expansion  and  retraction.  This  is  the  condition  not  only  at  the  initiation 
of  the  disease,  but  at  the  next  stage,  that  of  effusion.  We  meet  with  the 
same  painful  respiration  also  in  dry  tubercular  pleurisy.  Mensuration  shows 
that  the  sound  «ide  of  the  thoracic  cavity  is  slightly  enlarged  by  the  extra 
work  it  has  to  perform  in  the  first  stage.  The  elevation  movement  is  noticed 
to  be  restrainea  when  the  elfusion  has  increased  to  the  extent  of  overcoming 
the  retractility  of  the  lung,  for  the  diaphragm  is  no  longer  drawn  up  by  the 
lung,  and  the  effusion  rises  and  separates  the  parietal  and  pulmonary  plenrte. 
The  diaphragm  bags  from  the  quantity  of  fluid,  and  contracts  but  feebly. 
This  condition  forces  the  liver  and  the  spleen  down  in  the  abdominal  cavity, 
Gmdually  the  jerking  rhythm  ceases  as  the  effus^ion  advances,  rind  the  charac- 
teristic stitch  in  the  side  disappeiirs.  If  the  ethision  increases  until  it  renehea 
as  high  m  the  second  rib,  the  respiratory  movements  are  scarcely  perceptible 
to  the  eye.  When  it  readies  its  maxinuim,  the  clavicle,  they  appear  to  he 
arrested,  but  the  vertical  diameter  is  slightly  altered  by  tlie  action  of  the  intirr- 
eostal  muscles  as  they  endeavor  to  elevate  the  ribs,  and  of  thediapiiragm  as  it 
feebly  contracts  and  relaxes.  The  pleural  cavitv,  wliich  in  health  is  lubricate<i 
by  about  two  draclmis  of  moist  serous  secretion,  is  frequently  filled  to  the  extent 
of  seventy,  eight Vt  or  more— even  to  one  hundrei!  and  twenty — ounces.  We 
cannot  Wfmder  that  it  should  be  changed  in  sthape  and  diameter.  All  avail- 
able space  is  filled  with  the  fluid,  and  yet  the  serous  membnines  continue  to 
throw  out  the  secretions.  The  lung  must  lose  in  4?ize  by  its  retractile  force,  and 
when  that  is  overcHjme  the  fluid  nuirtt  press  in  all  directions.  The  fluid  gradu- 
ally rises  from  the  surface  of  the  pleura  over  the  diaphnigm,  and  the  lung, 
bv  negative  pressure,  draws  it  ana  tlie  fluid  upward.  As  long  sis  the  dia- 
phragm is  arched,  although  t!ie  lung  recedes  before  the  effusion,  it  h  not 
reallv  compressed.  When,  however,  the  diaphragm  vields  and  falls  from 
the  large  cmantity  of  fluid,  then  the  tiuiti  conquers  the  kmg.  Ordinarily, 
the  fluid,  when  in  excessive  (inantities,  presses  u|Kin  the  lung  au*i  the  bronchi 
until  it  forcibly  expels  the  air ;  the  lung  is  compressed  against  the  verteliral 
column,  occupying  a  very  small  space  corresponding  to  the  surface  under 
the  scapula,  often  not  larger  than  from  three  and  a  half  to  four  inches 
square.  InsjK^ction  sliowa  that  the  spa<*es  between  the  ribs  become  flat- 
tened out,  that  the  ribs  are  more  widclv  sejmrateil,  and  that  the  spaces 
themselves  frequently  bulge.  The  flr^t  ohservahle  indicali(jn  of  great  dis- 
tension of  the  pleural  cavity,  sufficient  to  cause  intra-thoracie  pressure,  rs  tlie 
depn^ion  of  the  diaphragm,  and  next  the  flattening  of  the  spaces  between 
Vol.,  III.— 32 
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the  ribs.  Tliis  last  is  followed  hy  inerexisefl  pressuFBt  which  causes  more 
general  iind  markeci  enlnrt^ement,  '*Tliis  Icvellintr  of  the  intercostal  spaces  is 
due  partly  to  pamlysuH  of  the  intereosttd  rmtsclt^  frora  sierous  inflainmatorr 
infiltration,  and  partly  to  the  limited  nmge  of  movement  now  possessejd  by 
the  lunj^,  which  i,-*  re^luce^J  in  vohinie  by  the  etfuf-ion,  and  is  no  longer  in  con- 
tact with  the  thoracic  parietes"  (Gnttman).  This  is  especially  noticed  in 
children  and  yoniig  persons  Ix^fore  the  ribs  become  firm  and  resisting,  the 
negative  prcsi^urc  excrteil  hy  the  hing  being  in  part  annulled  by  the  pres- 
ence of  toe  fluid.  The  diuphragni  is  notably  deprcj^d,  and  pushes  the 
liver,  the  spleen,  and  the  stotnaeh  below  their  Ui^ual  point  So  great  is 
this  centrifugal  force  that  the  heart's  impulse  may  bo  felt  in  the  epigas- 
trium* The  heart,  when  the  eflli8i<>n  is  on  the  left  side,  is  fref]uently  found 
over  to  the  right  of  the  sternum,  and,  in  extreme  cases,  even  in  the  right 
axilla.  When  the  etilision  is  on  the  right  side,  the  mediastinum  is  drawn 
over  with  it,  and  the  heart  is  force<l  to  the  left  until  the  apex-beat  is  perceived 
as  far  as  one  and  a  half  inches  to  the  left  of  the  line  drawn  thR>ugh  the 
nipple,  or,  in  some  cas^e.*',  to  the  left  axilla.  Thif?  nirely  occurs  unless  we  have 
fluid  intra-thoracic  j)ressure  on  the  diseased  side  in  addition  to  luog-traction 
of  the  healthy  side.  Even  the  costal  pleura,  projecting  above  the  clavicle, 
may  yield  to  pressure.  Insj>ection  reveals  to  the  observer  these  8tnkiug 
physical  alterations.     Hippocrates  did  not  fail  to  notice  them, 

1st.  Mensuration  shows  that  the  semicircular,  antero-posterior,  and  verti- 
cal measurements  of  the  side  are  generally  increased.  According  to  Douglaas 
Powell,  the  total  circumference  of  the  cliest  is  always  jncrcased  in  effusion. 
2d.  Except  in  children,  the  bulging  of  the  intereot^tal  spates  does  not  occur 
until  aft^r  the  adjacent  orgtms  have  bec^n  displaced  by  the  fluid.  WTien  tlie 
effusion  \&  large,  it  becomes  evident,  by  inspiectitm  and  by  pres^iing  the  hand 
over  the  sides  of  the  chest  iKdow  the  armpits,  that  there  is  ahnost  immobility 
of  the  diseased  side.  W^e  insist  upon  the  importance  of  daily  and  rt^peateii 
comparative  measurements  of  the  two  sides  as  aids  to  diagnosis  and  prognosis 
in  pleurisy.  A  full  inspiration  or  a  prolonged  expiration  will  sometimes  show 
a  marked  diflTerence  by  measurement  when  it  b  not  discovered  during  ordinary 
breathing.  Woillez's  eyrlometer,  as  perfected  by  Samuel  Gee,  is  tlie  best  in- 
strument for  testing  the  circumference  of  the  chest,  and  a  pair  of  callipers  for 
the  diameter.  The  eyrtomet^^r  tracings  give  us  the  altered  shape  as  well  as 
circumference.  It  is  especially  valuable  in  the  diagnosis  of  local  empyema 
from  basic  pulmonary  cavities.  Care  should  be  taken  not  to  confound 
congenital  deformities  in  the  ehaf>e  of  tlie  chest,  such  as  the  alar,  flat 
or  pigeon-breasted,  or  rachitic,  with  alterationa  produced  by  internal  dis- 
ease. It  must  also  be  borne  in  mind  that  the  eemi-circnmference  of  the 
right  side  is  normally  greater  by  one-quarter  to  lialf  an  inch  than  that 
01  the  left  side.  By  inspection  of  cases  where  large  effusions  have  re- 
mained for  long  periods  of  time  slowly  absorbing — often,  perhaps,  not  n?e- 
ognized — ^we  discover  marked  unilateral  retraction  of  the  chest-walls,  with 
torsion  of  the  spine  and  shoulders.  The  adliesions  preventing  the  lung  from 
expanding,  the  alveoli  become  obliterated,  and  we  have,  in  fact,  ateJectasis 
of  the  lungs.  This  is  particularly  the  ease  in  children,  where  the  disease  pre- 
vents the  proper  development  of  the  side,  the  healthy  side  becomings  from 
supplementary  work,  more  enlarged.  Care  must  be  taken  not  to  confound 
with  these  the  anatomical  depressions  met  with  sometimes  in  the  anterior 
wall  of  the  chest,  especially  at  the  lower  portion  of  the  sternum.  The  am  pit- 
fl cation  of  the  chest  takes  niace,  to  a  greater  or  leas  degree,  at  its  lower  jior- 
tion  as  soon  as  an  appreciable  quantity  of  liquid  collects,  long  before  it  is 
possible  to  have  anv  intra-thoracic  pressure.  The  lung  hy  its  elasticity  cob 
lapsee,  and  the  fluid  is  drawn  upward  in  contact  with  the  lung,  Tlie  thoracic 
wall,  consequently,  has  not,  at  that  point,  the  retractile  force  of  the  lung  lo 
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IMMIiiteract  its  excentric  resilience*  It  is  not  tben  drawn  in  in  expiration  by 
the  lutigSg  wiiile  it  m  continually  beiog  drawn  oniwiini  in  in.^pimtion.  The 
luiig-tnn'tir»Q  of  the  parictoi?  ol'  the  chci*t  is  feeble  frrmi  the  dhuinii?hed  size  of 
the  lunt^.  The  greater  the  amount  of  Huid,  the  le^  lung-tension  ;  t*onsequentlj, 
the  greiiter  the  cnlargisment  of  the  chest,  as  shown  by  the  cyrtometer.  If 
the  lung  is  contracted  to  ita  utmost  limit  (one-third  of  its  size,  according  to 
Powell;  one-eighth,  according  to  KokitanHky),  then  there  could  bo  no  suction 
force  exercised  by  it  u[Hjn  the  j)uriote.H  of  the  chtyj^t,  for,  being  disabled  in  its 
eliL^ticity,  it  literal ly  has  no  power.  The  whole  purietes  of  the  chest  on  the 
diseased  side  have  nothing  to  antagonize  their  ehijiticity»  so  it  is  kept  enlarge^l. 
In  addition,  at  this  stage  the  fluid  of  itseli'  presses  agiiinsjt  tlie  walls  of  the  chest 
in  all  directions. 

The  elastic  pulmonary  tissue  is  always,  to  a  certain  extent,  on  the 
etretch.  It  is  striving  to  pull  astnider  the  pubnonary  from  the  jutrletal 
pleura;  but  this  it  cannot  do,  beeaui^  the  air  can  have  no  access  to 
the  pleural  cavity.  The  five  mm,  of  mercury  elasticity  of  the  lungs  can  be 
increjise<I  by  a  distension  of  the  clicst  from  a  forcible  inspiration  to  tliiity 
mm.  of  mercury.  Anything  which  lesi^ens  this  elasticity  of  tlie  lungs 
takes  off  so  nmeh  from  the  force  which  interferes  with  the  rebound  of  tlie 
thoracic  resilience,  and  coiise<piently  increiu^es  the  circumference  of  the 
chest.  Sucli  is  the  case  in  emphysema,  tedema  of  the  lungs,  pulmonary 
coDgestioD,  and,  curious  to  relate,  at  the  outset  during  tlie  pyrexial  stage  oV 
acute  d'lseases,  such  oh  pneumonia,  variola,  bronchitiH.  The  enlargement  of 
the  thomcic  circumference  Lh  appreciable.  It,  however,  gradually  decreases 
and  becomes  normal.  This  yielding  of  the  thoracic  walls  is  attributable  to 
temporary  engorgement  of  the  lungs,  lessening  their  retractile  force. 

At  the  very  commencement  immediate  results  of  percussion  are  iiegativei 
but  by  delicate  taps  o%'er  a  pleximeter  there  is  a  sound  at  the  margins, 
owing  to  the  deficient  expansion,  of  impaired  resonance  and  of  higher 
pitch,  and  the  vibrations  are  less  full.  There  is  also  a  sense  of  pain,  owing 
to  the  increased  sensibility  of  the  costal  pleura?.  As  the  fibrinims  coatings 
form,  the  tunmd  becf»riies  less  and  less  full  and  the  normal  vibrations  of  sound 
are  less  ditfusetl,  more  circumscribed,  giving  to  the  finger,  used  as  a  plexim- 
eter, a  sense  of  resbttance  from  the  diminishetl  ehisticity  of  the  lung.  This  is 
especially  the  ease  at  the  base  over  the  attachment  of  the  diaphragm.  As 
the  effusion  rises  from  the  base,  the  sound  on  jK^rcusyion  been  me?*  flat.  The 
fluid  being  a  non-resonant  b<Hly,  the  vibrations  of  the  percussion  tajKS  do  not 
extend.  The  sound  is  of  higb  pitch,  but  not  resonant.  It  has  been  projwrly 
designated  by  Skoda  an  empty  sound,  fur  it  conveys  to  the  ear  the  condition 
beneath,  which  is  one  of  perfect  airlcssness.  It  is  not  simply  a  dull  souml  or 
one  where  there  is  not  the  normal  rasonancc,  but  it  is  destitute  of  all  reso- 
nance: it  is  absolutely  flat.  The  confusion  of  dulness  with  flatness  has  in 
the  past  led  to  erroneous  conclusions  as  to  the  line  showing  the  level  of  the 
fluid  in  pleurisy.  As  high  an  authority  m  Woillcz»  in  reference  to  fluid  flat- 
ness, speaks  of  dulness  as  complete,  absolute,  or  very  incomplete  s^ub-dulnessl 
The  muscular  coverings  of  the  walls  of  the  chest  or  unusual  amount  of  adijiose 
tlasue  or  pleuritic  coatings  or  bands  pnjduce  impairment  of  resonance,  and  s^ome- 
times  marked  dulness  on  percussion.  But  when  the  percussion  wave  penetratea 
to  the  lungs,  there  is  more  or  less  resonance.  Wfien  the  lung  is  solid  from  pneu- 
monia or  tubercular  dejHjsits,  the  sound  is  often  very  dull,  but  rarely  flat, 
because  it  seldom  happens  that  all  of  the  alveoli  are  filled  up,  and  even  when 
they  are  the  vibrations  are  conj  muni  exited  to  the  bronchial  tubes  which  con- 
tain air,  and  in  this  way  there  Ls  some  n^sonance.  We  call  particular  atten- 
tion to  the  importance  of  these  distinctions  and  to  the  necessity  of  light  and 
tlelicat^  percussion  in  order  to  test  the  resonance  or  non-resonance  of  the 
thorueic  cavities.     If  the  percussion  be  strong,  the  vibrations  are  conveyed 
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by  the  tlioracic  walls  to  the  portions  where  there  is  no  fluid,  and  thus  tr« 
have  impaired  air-resonance,  and  not  flatness.  We  have  frequently  seen 
errors  of  diagnosis  in  cases  of  pleuriBy  o^viug  to  tlie  physician  percussing 
with  too  much  force.  To  secure  accuracy.  Garland*  lays  down  the  simple 
rule  of  percu Being  with  great  care  and  always  in  straight  lines,  and  of  per- 
cussing each  line  to  its  terminus  before  taking  up  another.  Powell' 
comparer  the  peculiar  flat  percussion  sriund  i.A'  pleuritic  eUnsion  to  tliat 
elicited  on  strikinjL'  against  a  brick  wall.  The  tlatness  is  characteristic 
and  more  marked  than  the  dulness  of  lung-cunsolidation.  If  we  are  not 
careful  to  make  the  distinction  between  impaired  resonance  and  non- 
rewnance,  we  may  easily  draw  erroneous  conclusiuus  as  to  the  rise  and 
extent  of  the  tluid  in  tlic  cheat.  We  have  shown  elsewhere  (Pathological 
Anatomy  of  Pleurisy — Distribution  of  Fluid)  that,  as  the  fluid  colleetai 
in  tlie  cuvity,  the  lung  contracts  before  it.  The  border  above  the  level 
of  the  liciuid  c<intains  less  air,  the  cnpillary  circulation  is  less  active,  and 
frequently  there  is  nmrc  or  less  fle<lema,  owing  to  its  being  the  most  depend- 
ent portion.  These  physical  condititms  impair,  to  a  greater  or  less  extent,  the 
pulmonary  resonance.  Thus  at  the  base  above  the  tluid  we  might,  on  refiee- 
tion,  naturally  expect  Sfxme  duhiess  on  percussioji,  lessening  as  we  recede  from 
the  fluid.  Several  observers  have  called  attention  to  the  impjiired  resonance 
over  the  lowest  portion  of  lung  posteriorly  when  the  person  is  standing.  Gar- 
land* termed  it  the  dull  triangle,  lleitler*  of  Vienna  obser^^ed  this  same 
condition  in  that  localitv,  and  likened  it  to  a  nmnk's  hood  cut  longitudinally 
through  the  centre  and  hanging  afiex  down,  liosenbach  ^  of  Breslau  noticed 
that  this  non-resonant  triangle  in  pleurisy  would  of^en  clear  up  on  exercise  or 
by  breathing  J  this  fact  he  considered  distinctive  between  pleurisy  and  pneu* 
monia. 

Although  the  fluid  first  collects  over  the  posterior  portion  of  the  dia* 
phragm,  flatness  on  percussion  is  first  observed  over  the  axillary  portion 
uf  the  diaphragm,  because,  as  exphiiiicd  by  Calvin  ElHs,  the  condilloiis  there 
are  more  Ihvunddc  for  percussion.  As  tlic  etrusion  increases  the  line  of  flat- 
ness, when  the  patient  is  in  the  upright  position,  advances,  not  directly  up  the 
back  and  hori/jvu tally  across  the  cliist,  as  was  formerlv  supposed,  but  acroes 
the  hack  in  a  curve  reaching  it^  highest  point  in  the  axilla,  from  which 
it  descends  toward  the  sternum*  H.  Douglass  Powell'  says  the  upper 
margin  of  the  eflusion  in  typical  cases  is  not  a  water-level,  hut  present* 
a  curv'e  having  its  convexity  upward  and  in  the  lateral  region,  Since  the 
attention  of  the  author  was  first  called  to  a  careful  examination  of  the  cu^^'0 
of  flatness  as  ascertaincil  by  light  and  delicate  nercussion  (in  the  erect  posi- 
tion), he  has  found  it  to  be  more  or  less  of  an  fell  is  curve  at  an  early  stage 
of  the  efliision.  The  line  is  sometimes  better  deflned  than  at  others.  All 
observers,  however,  must  acknowle<lge  that  at  the  stage  of  the  disease  when 
cases  of  rhrrmic  fibro-serous  pleurisy  are  first  seen  the  letter  6'  curve  is 
not  well  marked.  Mason  states  that  although  in  some  of  his  200  cases  this 
peculiarity  was  observed,  in  others  tlie  line  was  horizontal.  AVhen  fluid  fills 
the  chest  to  excess  and  overcomes  the  elasticity  of  the  lung,  it  gives  flat- 
ness on  (KTcussinn  high  up,  even  to  the  clavicle,  and  behind  to  the  supra- 
spinous  fossa.  The  fluid  filling  the  cavity,  the  line  of  flatness  becomes  nciirly 
horizontah  Then  it  is  that  percussion  reveals  the  displacement  of  the  dia- 
j)hragm  and  abdominal  organs.  On  removing  the  exct»ss  of  fluid  by  a.^^pira- 
tion  or  by  absorption,  this  curved  line  reappears,  and  continues  us  previously. 

*  Lor,  n't,  *  Mtif.  Timf»  mhl  Omffte»  *  Zicmt»efC»  SwppUmmL 

*  Wirn.  m«h  Worhmtiehr.^  1878.  qiioltHl  by  Giirland. 

*"Ein  Beitnig  tnr  phy,  Diag,  der  Pleur';'  BerUn  kftn.  Wf>chmM'hff/t^  1S78,  No,  ziL 
•8*?e  ftedion  t*n  Piitnt (logical  Anftioiii?  of  Pleurisy,  distributioD  Viuq, 
'  Lunfltm  Mid.  Tm^s  and  UoMtU^  OcL^  lb82. 
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Contrary  to  the  general  belief,  when  the  fluid  is  moderate  in  quantity 
change  of  position  ot  the  patient  modifies  but  little  the  areti  of  flatness,  owing 
to  it^  being  retained  between  the  lung  iind  diaphmgiii,  Woillez*  notieed  slight 
mobility  (never  more  tliau  to  tlte  extent  of  one  intercostal  space)  only  in  5 
of  his  82  ea*es.  He  concluded  tluit  the  couditiond  were  very  ditferent  from 
what  they  were  in  ordinary  vessels  outside  the  body*  WoiUez  does  not  attempt 
to  explain  what  these  conditions  arc.  8koda  acknowledged  that  in  the  ma- 
joritv  of  ea^e^  the  fluid  does  not  change  it^  position  as  the  patient  moves. 
8ko(ftt  and  Wintrich  attribute  the  non-movement  of  fluid  to  adhesions.  Gar- 
land, and  subsc([uently  W,  H.  Stone  ajid  Doughiss  Powell,  showed  that  the 
efiusions  were  immovable  when  in  moderate  anion nt.^,  because  they  were  kept 
^  by  the  retractility  t>f  the  lung,  and  that  the  large  amounts  were  movable 
[lecause  the  retractility  Inni  Ijeen  overcome  by  them.  When  in  large  quanti- 
ties the  fluid  accumulated  in  depending  positions  of  the  chest.  Later  on  in 
the  di^ase,  adhesions  and  band^  mechanically  interfere  with  the  lino  of  flat- 
ness; or  if  there  be  any  disease  of  the  luu'r  interfering  with  itn  retractive 
force,  the  fluid  may  not  take  its  usual  line.     These  peripheral  adhesions  fre- 


quently occur  at  the  upper  margin,  and  are  sometimes  wavy  and  irregular 
They  often  occur  early  in  tlie  diseiLse,  and  prevent  in  a  marked  degree  the 
fluid  from  yielding  to  the  negative  lung-tractiom 


^y  these  \iands  the  pleuritic  fluids  become  sacculated  in  diflerent  parts  of 
the  thorax — between  tlie  lungs  and  the  walls  of  the  chesty  between  the  dia- 
phragm and  lungs  and  the  i>ericardium,  the  mediastinum,  the  vertebral 
column,  and  actually  between  the  lobes  of  the  lung.  Fraentzel  holtls  that 
the  percussion  sound  is  dull  over  the  thorax  whenever  the  eflusiiin  attains 
the  depth  of  from  one  inch  and  a  half  to  two  inches  between  the  lung  and 
the  cliest  wall.  Garland  by  his  experiments  on  dogs  shows  that  the  fluid  does 
not  thus  rise  between  the  lung  und  parietes,  except  a  very  thin  layer,  by  capil- 
lary attraction,  not  sufficient  to  cause  flatness  on  percussion  or  to  interfere 
witli  the  expansion  of  the  lung  uuless  the  amount  is  very  exce^ive,  and  not 
until  the  lifting  power  of  the  lung  is  completely  overpowered.  When  the 
eflhsion  ts  very  large,  it  fills  up  the  posterior  portion  of  the  thorax,  compress- 
ing the  lung  against  tlie  uppermost  portion  or  the  npine  or  the  mediastinum. 
The  porcusijion  sound  is  absf^lutely  flat,  provided  the  force  of  the  blow  be  not 
t4-io  great;  in  that  case  the  ribs  are  thrown  into  vibration  or  the  vibrations 
extend  to  the  sound  lung.  This  materially  impairs  the  dulness  and  may  lead 
to  error  of  diagnosis. 

The  lung  may  be  prevented  from  contracting  by  rcjxson  of  various  kinds 
of  adhesions  or  by  rne^ns  of  widespread  infiltrations,  by  emphysema,  and 
by  laryngeal  stenosi.**.  In  such  cases,  x\s  the  effusion  iucreimes,  it  quickly 
rises  in  the  thinner  la  vers  wltliout  displacing  the  organs,  Fraentzel  warns 
us  that  sometimes,  in  left-sided  eflusions,  the  lung  ha\nng  become  adherent 
to  the  heart,  the  heart  is  drawn  back  with  the  lung  away  from  the  wall 
of  the  chest,  and  then  it  cannot  be  felt  anvwhcre :  the  absence  of  the  apex- 
l>eiit  and  the  feebleness  of  the  heart-sounds  may  lead  us  to  assume,  incor- 
rectly, that  there  is  efliision  in  the  pericardium.  If  the  fluid  collects  between 
the  external  layer  of  the  pericardium  and  the  mediastinum,  the  heart  is  sur- 
rt)unded  and  pressed  by  the  pleuritic  effusion. 

Tlie  Skodaic  resonance  is  a  remarkable  tubular  quality  of  resonance  he4ird 
on  [x^rcussion  when  the  effusion  extends  up  to  the  fourth  rib  or  beyond  it, 
nearly  filling  the  pleural  cavity.  It  is  a  high-pitched,  long  vibration,  semi- 
tympanitic  sound,  rarely  absent  when,  from  an  efllision,  the  lung  is  retracted 
to  a  very  small  size,  but  still  contains  some  air.  It  is  most  fre([UentIy  found 
anteriorly  under  the  clavicle,  near  the  sternum,  beciiuse  to  that  point  tJie 
lung  withdraws  as  long  as  it  has  any  retractility  left.  If  the  air  Tbe  forced 
*  Md.  Aiyun  dc&  Oig.  Rewp.,  Paris,  1872, 
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out  of  the  lung  by  pressure,  tbia  Bound  is  no  longer  beard,  Flint  called 
this  peculiar  tympanitic  sound,  heard  above  the  level  of  the  Huid  in  pleurisy, 
by  the  descriptive  name  vesiculo-tynipanitic  resonance.  The  vesicular,  thouffh 
feeble,  is  combined  with  the  tympanitic  fjuulity,  and  the  intensity  of  the 
resonance  ijs  abnormally  increased.  This  subckvicular  tympanitic  stnind  ia 
not  peculiar  to  pleuriiiy.  It  existiii  in  pneumonia  preceding  hepatization,  and 
was  noticed  by  Hudson,  Graves,  and  Williamss  before  Skoda  culled  attention 
to  it  in  pleurisy.  Skoda's  explanation  uf  tliis  phenomenon  is  now  j^eneniUy 
accepted — ^^namely*  that  it  corner  from  diminidied  tension  of  the  lung-tissue, 
caused  bv  diminution  in  the  quantity  of  air,  and  consequently  rehixatiun  of 
lung-tension.  The  rcsidmiry  air  in  the  alveoli  does  not  mix  )*ruper]y  with 
the  tidal  colunm :  it  is  indeed  j)ent  up  by  the  narrowed  diameter  of  the 
minute  bronchi*  Thus  it  becumes  surcoarged  with  carbonie-aeid  gas ;  tliid 
rehtxes  the  air-sacs  and  lessens  their  tension.  In  fact,  the  pereussion  sounds 
are  invariably  tympanitic  when  the  parictes  of  the  organ  wuicli  contains  air 
are  not  stretched.  When  they  are  firmly  stretched,  the  sound  elicited  by 
percussion  becomes  less  and  less  t}Tupanitic,  and  finally  dull :  such,  we  know, 
IS  the  case  in  striking  a  drumhead.  The  chief  characteristic  of  the  sign 
relates  to  the  quality  of  the  sound;  the  resonance  is  nearly  devoid  of  vet^icular 
quality.  A  resonance  absolutely  non-vesicular  is  always  tymnanitic  (Flint). 
This  tympanitic  sound  is  so  coui^tant  under  the  clavicle  tiiat  although  it  may 
be  from  other  causes,  its  appc^a ranee  wouki  lead  ns  to  suspect  efi'utiion, 
especially  in  children.  It  is  not  only  at  the  ajicx,  but  wherever  the  lung 
shrinks  from  pleyritic  exudation  and  loses  in  tension ^  the  percussion  S4>und 
has  the  tympiinitic  quality.  We  find  it  occasionally  near  the  sternum, 
and  sometimes  in  sacculated  efinsitnis  we  observe  it  in  different  jmrts  of  the 
thorax.  Traube,  and  subsequently  Fracutzel  (Zitinsgrns  Cyc,),  called  atten- 
tion to  the  fact  that  sometimes  a  long  expiration  would  cause  a  lt*m|x>niry 
abolition  of  this  tympanitic  sound  at  the  apex.  Their  explanation  is  that  the 
Bound  is  heard  over  the  compreijsed  lung.  (Jarland  urges  thut  this  explana- 
tion cannot  he  a  satisfactory  one,  for  a  certain  amount  of  j)ulmonary  expau- 
eion  is  essential  to  the  production  of  tympanitic  resonance. 

This  exaggerated  resonance  elicited  by  percussion  has  received  its  name 
from  the  eminent  German  who  wrote  so  much  about  it;  but  it  did  not 
escape  the  accurate  ear  of  the  discoverer  of  percussion,  Avcubrugger,  who 
clearly  defined  the  subclavicular  tympanitic  resonance  in  pleurisy/  fc?koda'9 
sign,  however,  is  not  unique,  for  obsM-rvation  proves,  when  tlie  lung  is  con* 
tracted  with  fluid  below,  that  there  arc  several  varieties  of  resonance, 
Notta,^  who  %va5  not  aware  of  8kodn*s  ideas,  describes  the  sound  as  hydro- 
a^rique  where  the  lung  is  above  the  level  of  the  fluid.  Roger,'  who  called 
especial  attention  to  Skoda*s  views,  admitted  that  there  were  several  varie- 
ties of  tympanitic  resonance  heard  above  the  t1uid-  He  compares  them  to 
those  heard  on  percussing  over  the  stomach  of  the  cadaver.  Woillez*  de- 
scribes five  varieties  or  tyijcs  of  sonorousness,  according  to  their  intensity^ 
their  tone,  and  their  finality.  He  noticed  these  under  the  clavicle  at  diflerent 
points  above  the  liquid— ordinarily  on  the  level  of  the  second  or  the  thin! 
rib.  (1)  The  most  common  and  the  best  defined  was  a  short  sound,  dry  and 
superficial ;  the  tone  of  this  was  acute,  with  exaggeration  of  hitensity.  AVib 
liams*  in  1841  called  attention  to  these  peculiarities.  With  this  variety  we 
frequently  have  a  reverberation,  pointed  out  by  Stokes  in  1837 — a  crackeii- 
jar  sound  more  or  less  marked.  Woillez  noticed  this  variety  in  11  of  his  ^2 
cases;  of  this  number  9  were  in  jileurity  of  lett  side.  (2)  There  was  exagger* 
ation  of  intensity  or  tympanism  with  a  grave  tone:  7  of  Woillez  s  casea  showed 

1  Av^^nbnijyrer,  Oni.,  ed. de  Corvisurt,  1808,  Paris.        ''Arch,  nin,  de MSd,^  1850,  t.  x^cii. 
»  76tc/.,  1852,  u  xxix.  *  Mai.  Aitj.  du  Or^.  tUnp,,  Park,  iSi% 

*  TU  Palh.  atid  Diu<fnosU  qf  DU,  qf  iU  Be^,  Oryana,  1841, 
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this  variety,  of  which  6  were  on  lefl  side.  (3)  A  subclavicular  resonance, 
unoaturall'y  acute,  but  with  exa^genited  inteusity,  (4)  Exaggeration  of 
intensity,  with  equal  tone  on  butli  sides ;  only  2  patients  out  of  82  showed 
thia  variety.  (5)  Exaggerated  abnormiil  reijoniuice,  more  acute  than  healthy 
side,  and  with  normal  mluesd  of  sound,  The^  are  ail  niodificutiouB  of  per- 
cu^riion  sounds  elicited  in  pleurisy  and  other  patbuloj^iciil  physical  coiulitiouB 
rt-s^embliug  it,  where  there  are  variations^  of  teiLpion  together  with  other  rjiodi- 
fieution  of  the  structure  of  the  luaij;.  The  bruit  de  pOt  i^\€  is  sometimes  cieiirly 
marked,  as  it  is  also  in  hepatizati(ai  of  luot,^ 

Tmube's  Seini*lunar  Spaee.^ — There  \&  a  ixiiut  on  tlie  lell  aide  wliere  we 
find  normally  a  vcsiculo-U^mpanitic  sound,  fii-i^t  pointed  out  by  Trauhe  and 
enforced  by  Fraentzel.     It  is  situated  at  the  anterior  base  of  the  left  side, 
and  is  of  a  half-moon  ^hape.     It  is  bounded  inferiorly  by  the  margin  of  the 
thorax,  and  superiorly  by  a  curved  line  whose  concavity  is  turned  down- 
ward.     It   begins  in   front,  below  the  fifth  or  sixth    costal   cartilage,  and 
extends  backward  along  tlie  margin  of  the  chest  as  far  as  the  top  of  the 
ninth   or   tenth    rib.      Its   ^reute^t   breadth    is   from   four  to   four   and  a 
half  inches.     This  tympanitic  sound  is  ciiused  liy  the  air  in  the  stomach, 
which  lies  well  up  against  the  diaphragm.      When  the  stomach  is  pushed 
down  by  the  falJing  of  the  diaphrugna,  from  excessive  fiuid,  the  tympunilio 
.sound  disappears.     The  value  of  this  semi-lunar  space  in  the  diagnosis  of 
[pleuritic  eHusious  has  been  variously  estimalLd.     Fraentzel  considers  it  of 
Lgreat  significance  in  the  dilferential  diagnosis  between  pleurisy  and  pueumo- 
Lnia;  Ferber  and  Garland  do  not*     Weil  suggests  that  the  area  of  this  space 
I'lnuy  be  diminished  by  filling  tire  stomach  and  colon  with  solid  or  fluid  food. 
^  Garland  shows  that  as  the  diapliragm's  depre^ision  depends  upon  the  excess 
of  fluid  overcoming  the  lifting  force  of  the  lung,  we  may  fiave,  with  a  vig- 
orous, unimpaired  lung,  a  large  amount  of  effusion  in  the  pleural  cavity^  yet 
he  resonance  of  the  aenii-lunar  space  may  remain  tympanitic.    The  condition 
~  this  aemi-lunar  space  is  of  most  diagnostic  value  in  extensive  left-sided 
dfiUsions.     The  more  the  diaphragm   is  pressi-d  down  by  the  effusion,  the 
gmaller  becomes  the  space  of  tympanitic  resonance.     It  may  gradually  dis- 
apf>ear  altogether. 

Auscultatory  percussion  may  sometimes  be  advanUigeously  employed  to 

dete<-t  fiuid  in  the  pleura,  e.*?pecially  in  the  younger  subjects,  for  intercostal 

[  fluctuation  may  frequently  be  appreciated  when  we  press  carefully  w^itli  the 

Ipalm  or  surface  of  the  finger  between  the  ribs  wliile  the  percussion  sliock  is 

applied  to  another  part  of  the  same  side,     H  we  auscultate  with  a  steth- 

oaoape^  the  chest  extremity  of  which  is  made  to  fit  in  between  the  ribs,  while 

L  another  person  |>ercusse3  the  chest,  we  can  sometimes  detect  the  fluctuation 

f-irithin  the  cavity  of  the  chest 

VV^e  thua  see  that  in  the  diagnosis  of  pleuritic  elfusiong  percussion  is  very 

vahiable,  perhaps  the  most  valuable  of  the  physical  signs.     We  must  not. 

lliowever,  mrget  that  its  significance  may  deceive  us  if  the  fluid  is  prevented 

from  gravitating  by  pre-existing  adhesions,  or  if  it  is  encapsuled  between  the 

[diaphragm  and  lung  or  between  the  lobes.     Cases  occasionally  occur  where, 

I  from  fibrinous  binds,  the  fluid  is  kept  in  the  posterior  part  of  the  thorax, 

^Uttse^juently  there  is  proiiounced  clearness  and  fulness  in  front     Percussion 

does  not  enable  us  to  diagnose  the  consistence  of  the  contents  of  the  pleura, 

or  ita  nature,  whether  it  be  fihro-serous  or  purulent.     To  do  this  we  must 

n^ort  to  Bacelli's  method,  or,  still  better,  to  exploratory  punctures  by  the 

'  "bypodermic  syringe. 

Palpation. — The  sense  of  touch  gives  valuable  physical  signs  m  pleurisy. 
At  the  commencement,  before  there  is  any  effusion  of  fluid,  even  of  fibrin- 
ous deposit,  we  notice  by  palpation  the  decrea.sed  movement  of  the  walls  of 
the  chesty  and  also  the  seasitiveneaa  of  the  walls.     When  the  eye  cannot 
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notice  modifications  of  the  expansion  and  elevation  rnovenients  or  move- 
niiinti*  of  the  ribs,  correct  views  may  be  formed  by  palpation,  especially  in 
regard  to  the  amount  of  local  expansion  in  the  upper  part  of  the  chest 
In  the  lower  part,  by  inserting  a  finger  in  the  intercostfld  space  we  notitje 
the  raodiiication  of  local  expanf^itm,  also  the  convergence  of  the  ribs  taking 
place  coincidently  with  the  continuance  of  the  elevation  movement  We  are 
thus  furnished  with  additional  presumptive  proofe  of  the  imjiemieabiUty  of 
the  pulmonary  tissue.  When  tibrinoufi  effusion  exist^i,  the  hand,  early  in 
the  dirfcase,  recognizes  the  pleuritic  friction  or  grazing.  Later  on,  palpa- 
tion perceives  the  rubbing  when  the  muscle  nave  recovered  from  their 
tc in jwrary  pa resie. 

As  soon  as  the  eifusion  begins  to  form  we  detect  a  lessening  of  the  delicate 
vibrations  of  the  voice  as  communicated  to  our  hands,  always  guarding  our- 
solves  against  error  by  remembering  that  the  normal  aound  is  greater  in  the 
infra-clavicuhir  region  of  tlie  right  j^ide,  and  that  it  m  always  weaker  in  chil- 
dren and  women,  on  less  they  have  shrill,  weak  voices,  in  which  case  it  may 
be  entirely  absent,  Jt,  indeed,  requires  a  certain  sonority  of  voice  to  be  felt 
through  the  walls  of  the  chesit.  When  we  find  that  both  sides  convey  the 
vocal  vibrations  to  our  touch,  we  may  be  sure  there  is  no  etiusion  of  fluid. 
Errors  are  otlen  made  by  applying  palpation  over  too  extensive  a  surface, 
thus  reaching  beyond  the  iluid.  It  is  important  to  use  light,  delicate  palpa- 
tion, employing  the  finger-tifis  instead  of  the  whole  hand,  in  order  to  exclude 
the  vibrations  from  aljove  as  we  apprDach  the  ccmfines  of  the  eflupion.  This 
vocal  fremitus  is  entirely  lost  fnjm  the  ham}  up  to  the  point  to  which  the  fluid 
reaches,  and  later  on  when  it  sepanitcs  the  two  pleural  Buri*ace«.  This  ah«enc<3 
of  vocal  fremitus  is  one  of  the  most  vuhiable  physitjal  signi?  of  pleuritic  eflu- 
fiion.     It  enables  u«  to  diagnose  it  from  nearly  all  cases  of  lun  "lation 

except  when  caused  by  malignant  disease.    When  there  are  coi;  pleu- 

ritic adhesive  baods,  they  interiere  with  the  couiplcte  absence  of  iiunutub  j  but 
in  childreo  this  pign  is  not  so  roltable.  Willi  them  vocal  fremitus  is  often 
scarcely  perceptible  in  health.  In  dry  tubercular  pleurisy  palpation  gives  us 
the  cbaracterif^tic  frictifm.  Palpation  detects  also  the  ruDbing  of  the  two 
lymph-covered  surfaces  afler  the  absorption  of  the  fluid.  When  there  are 
tliick  fibrinous  bands  extending  between  the  parietal  and  pulraonar}'  pleurae, 
there  may  be  a  vocal  fremitus  notwithstanding  the  presence  of  a  quantity  of 
fluid  in  the  pleural  cavity. 

Displacement  of  Adjacent  Organs. — The  displacement  of  the  heart  as  a 
physical  sign  indicating  the  presence  of  fluid  in  pleurisy  is  one  of  great  sig- 
nificance. It  is  indeed  a  canlinal  sign,  second  only  iu  value  to  jHjrcussion 
flatnees.  It  is  almost  invariably  met  with.  Stokes*  stated  that  it  was  ob- 
served at  an  early  period,  and  was  one  of  the  verj'  first  signs  of  effusion  ; 
"  that  it  may  exist  even  before  the  upper  portions  of  the  che-st  have  become 
dull,  and  is  a  circumstance  of  constant  occurrence  long  before  any  yielding 
of  the  muscular  portions  of  the  thoracic  walls."  The  heart  is  displaced 
at  the  very  commencement  of  the  effiif^ion,  and  its  dislociUion  increaaes 
pari  passu  with  the  effusion.  The  absence  of  the  disphicement,  unleaa 
It  can  be  exjjlained  by  some  special  circumstance  which  mndy  occ'urs, 
such  as  the  retention  of  the  pericardium  by  old  adhesions  or  consolida- 
tion of  the  opposite  lung,  would  negative  the  diagnosis  of  unilateral  etfii* 
sion.  In  this  condition  there  is  a  marked  contrast  with  the  dis])lacement 
and  depression  of  the  diapliragm  and  the  resulting  alterations  of  position 
of  liver,  spleen,  and  stomach.  These  only  occur  when  the  effusion  ia  in 
great  excess — not  until  from  the  large  quantity  of  fluid  the  retractility  of 
the  lung  is  overcome^  and  it  is  consequently  unable  to  lift  up  the  fluid  and 
the  diaphragm.    This  altered  position  of  the  diaphragm  dnigs  the  heart  down- 
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ward  by  means  of  the  ligamentous  attacliment  of  the  pericardial  sac  to  its  ten- 

Ldinoua  portion.  The  deviations  froiu  tiie  norniiil  po«itions  of  thu  heart  in 
light  etiusiona  can  alwiiv-^  ht^  nuticed  if  the  exact  point  of  tho  apex-beiit  is 
aught  for  by  palpation  Jind  listened  for  with  the  stethoscope.     Careful  per- 

*eiii!*eion  will  show  the  shitting  arcA  of  flatness. 

Powell  calls  attention  to  a  fallacy  with  reference  to  cardiac  displacements 
in  the  earlier  stages  of  effusion — that,  as  the  biise  of  the  lung  retracts^  the  lett 
or  the  right  margin  uf  the  heart,  as  the  case  may  be,  becomes  uncovered. 
This  may  lead  to  an  apparent  delay  in  the  displacement  of  the  orgjuj,  the 

Haore  extreme  left  or  right  boundary  being  now  witliin  reach  of  jial|nititm. 
The  axis  of  the  heart  ia  not  greatly  changed  by  an  ordinary  degree  oi'  elfu- 
*3u.     It  becomes  a  little  more  vertical,  and  in  extreme  cases  it  may  Itecome 

^«lightly  twisted.  Only  in  rare  and  extreme  cases  dc*es  the  axis  of  the  heart 
Ijceome  altei-ed  in  direction  beyond  the  vertical  Ime,  Powell*  fonnd  at  a 
post-raortera  a  heart  that  had  become  so  twisted  as  to  present  itseli'  obliquely 
edgeways  in  front.  8ibson  had  previously  pointed  out  this  disposition  of  the 
heart  to  turn  over  and  to  present  its  posterior  surface  forward  in  cases  of 
efiusioQ. 

In  eacamining  into  the  cause  and  significance  of  the  displacement  of  the  heart 
pleurisy  we  find  that  until  within  a  few  years,  it  was,  and  indeed  very  gen- 
erally now  it  is,  believed  that  the  sole  cause  wjjs  from  direct  pressure 
of  the  iluid  actually  pushing  the  heart  away  from  its  normal  position. 
Sktxla,  Traube,  Stokes,  Powell,  and  Garland  were,  we  believe,  the  first 
authors  to  show  that  such  was  not  the  ciise,  certainly  in  moderate  eHusions. 
The  displacement'?  take  place  when  the  amount  is  ver}'  small^too  small  to 
exeit  any  positive  pressure.  It  is  true  that  nature  places  the  heart  in  such  a 
position  that  it  can  yield  readily  to  slight  forces.  It  hangs  in  the  pericar- 
dial sac,  which  is  suspended  hy  the  aorta^  and  which  is  bound  by  bgaments 
to  the  body  of  the  third  dorsal  vcrtcl>ra.  Every  change  of  position  of  the 
body  causes  certain  anatomical  alterations  of  the  heart's  position.  AVln- 
tricn,  Skoda,  and  Braune  think  that  the  hoart  swings  like  a  peudubnn 
from  iU  base,  and  that  its  apex  is  therelbre  elevate  d  with  every  deviation  to 
the  right  or  left.  Lebert  says  the  heart  is  first  depressed  by  the  sinking  of 
the  diapliragm,  and  then  eleviited  by  being  pu.shed  to  the  right.  Fraentzel 
cays  that  in  dii^phicements  to  the  right  the  heart  is  simply  pushed  over,  and 
is  never  elevated  as  Wintrich  describes  it.  The  mcdiiuitinum  offers  but  slight 
resistance,  and  is  very  easily  [lushed  to  the  right  side,  where  there  is  no  com- 
pact organ  to  resist,  and  where  the  cavity  is  larger ;  when^us  it  is  with  more 
difficulty  pushed  to  the  left,  where  the  heart  occupies  so  large  a  space. 

It  has  been  satisfactorily  demonstrated  that  until  the  pleura  is  about  two- 
Ihirds  fuU  of  fluid  no  positive  pressure  is  exercised  upon  the  lungs  or  heart, 
iccording  to  Rokitansky,  the  lung  cannot  be  compresse*!  until  s^^ven- 
Irighths  of  the  pleural  cavity  is  occupied  by  flui<l.  The  fluid  cannot  he 
Irawn  off  by  a  can u la  unle.^  air  enters  to  replace  the  fluid.     Unless  the 

^pressure  on  the  fluid  from  within  the  cavity  is  greater  than  that  of  the  atmo- 
sphere we  cannot  draw  off  a  large  quantity:  if  the  pressure  balances  that 
of  the  atmospheric  air,  only  a  few  drops  of  fluid  are  discharged  external ly, 
except  by  forced  expinitions  and  coughs.  This  is  the  case  even  when  the 
Quantity  reached  several  liters.  The  feebler  the  expirator>'  force  the  less 
nuid  escaped.  Yet  the  heart  is  displaced  as  soon  as  the  effusion  apixuiiv. 
The  significance  of  the  dis|>laecment  is  that  it  shows  the  presence  ot  fluid, 
but  does  not  show  the  measure  of  intra -thoracic  preaeure  (Powell). 

Garland's  explanation  is  that  the  heart,  with  the  sac  and  its  connections, 
**ifl  placed  between  two  highly  elastic  bodies  (the  lungs)  which  are  .^^triving 
to  retract  in  opposite  directions.     The  heart,  thereft^rcj  being  acted  upon  on 

*  Chnmtmption  and  DU,  of  Lung^  Loudoa,  1878, 
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either  side  by  opposiog  forces,  occupiea  a  position  where  these  farces  just  1 
ance  each  other ;  and  this  is  tlie  status  of  physiolo^'-ical  repose  hi  the  vertid 
tKwsition  of  the  body.  Now,  wlieii  an  etiueioii  k  [Hjured  into  eitlier  chest,  the 
lung  of  that  side  wmmct-^^  and  ihtireby  exhaui?t6  a  certain  tuiiount  of  ltd 
retractile  energy.  The  opposing  lung,  however,  still  reniaiuing  iiorniiil.  iinme^ 
diately  begins  to  draw  tlie  heart  toward  itself,  tuid  the  degree  of  displacement 
thereby  induced  will  he  proportional  to  the  iliiuiimtion  of  energy  in  the  com- 
proinised  lung."  Stokes  divided  displaecuient^  of  the  heart  into  excentric  and 
concentric.  The  former  he  considered  due  to  direct  pressure  of  the  fluid,  and 
the  latter,  when  from  any  cause  there  was  diminution  in  volume  of  one  lung, 
the  other  luug,  by  its  increased  volume,  forced  it  over.  The  concentric  dis- 
placements, he  thought,  were  generally  the  rei^ult  of  aome  chronic  disease  pro- 
ducing atrophy  of  lung, 

Thutj  we  see  that  displacements  of  the  heart  occur  at  three  distinct  periods 
ill  the  course  of  pleurisy,  and  from  difiereut  causes  in  each  case:  (Ist)  A  a 
myon  m  iluid  forms  in  the  pleural  sac.  At  this  period  the  displa^xjment  id 
caused  by  the  presence  of  the  fluid  which  occupies  part  of  the  pleural  cavity. 
The  lung  hy  its  elasticity  retracts.  It  is,  consequently,  of  l&^a  volume  and 
exerts  less  negative  tVirce  upon  the  mediastinum  and  its  contents  than  the 
healthy  lung.  The  two  lungs  having  by  their  equal  tractile  energy  previ- 
ously kept  tne  hejirt  in  situ,  the  healthy  lung  draws  the  mediastinum  out  of 
its  position  in  a  tmns verse  direction.  Necessarily,  the  displacement  of  the 
heart  from  this  ciiuse  is  in  projKjrtion  to  the  amount  of  fluid  cflused.  This  is 
the  most  frequent  mode  of  disfdaeement  of  the  heart.  It  C4in  be  said  to  be 
almost  always  present.  (2d)  When  the  quantity  of  fluid  is  gi'cat  enough  to 
overcome  the  retraetiJity  of  the  lung  and  exert  intra-thoracic  pre4:^sure,  it  for- 
cibly expels  the  air  from  the  alveoli  of  the  lung  and  by  direct  positive  pressure 
pushes  the  heart  aside.  The  ilisplacement  of  the  heart  in  this  case  can  only 
be  produced  when  the  pleural  sac  ii^  two-thirds  or  more  fllled  by  fluid.  When 
this  condition  is  met  with,  the  dis[)lacenient  is  very  great,  because  the  heart 
hixs  been  already  displacxnl  by  hnig-traeti<m.  Previous  to  the  researches  of 
Garland.  Stone,  and  Powell,  this  was  supj>osed  to  be  the  only  manner  of  explain- 
ing tlie  diftpla(H:'nient  of  the  heart  from  pleurisy.  (3)  Where,  a*  illustnited  by 
Stokes',^  Hui4t8,*aud  Chew's^  case^,  the  heart  is  displaced  toward  the  discagked 
Bide.  This  occurs  more  as  a  sequel  of  pleurisy  in  the  course  of  tlie  absorp- 
tion of  chronic  or  supimrative  pleuri.-y,  where  by  non-expansion  of  lung 
a  partial  vacuum  is  pnKluced.  The  extermil  atmosphere  presses  in  the  tho- 
racic walls  of  the  diseased  side,  and  the  internal  atmospheric  pressure  from 
the  healthy  side  Is  exerted  against  the  mediastiinim  and  presses  the  ijcart  in 
that  direction,     ^Marked  dis|ihicement^  from  this  cause  are  rare ;  slight  dis- 

f>lacejnents  are  more  frequent.    Cicatrices  from  healing  of  large  cavities  would 
lavt-  this  eflect.     Mere  consolidation  of  lung  could  not  c^use  it. 

Displiiccmeut  of  Lung.^The  king  in  cases  of  cflusion  is  drawn  up  by  its 
own  retractile  energy.  It  has  been  demonstrated  that  this  force  is  consider- 
able. A3  the  efliiaion  advances  the  lung  recedes  to  a  certain  point,  when  the 
fluid,  having  overcome  the  retractility  of  the  lung  and  having  a  flxe<l  point 
below,  actually  exerts  positive  pressure  uj>on  the  lung  (Garland),  and  com- 
presses the  air  out  of  the  alveoli  and  the  compressible  bronchi.  This  com- 
pression cannot  take  place  until  the  diaphragm  is  no  longer  elevated  into  tli© 
thorax,  but  is  bagged  down  by  the  excessive  weight  of  the  fluid.  There  can 
be  no  compression  of  lung  until  its  elasticity  has  been  exhausted.  The  gradual 
effect  of  the  continued  contraction  of  the  lung  is  to  straighten  out  the  letter  S 
curve*  The  force  of  iung  necesstirily  diminishes  gradually  as  it  contracts  in 
volume.     On  the  other  haml,  the  immediate  eflect  of  compre^ion  is  to  oblil- 

*  r>M.  f>f  RfJ*p,  Organic,  ^  .h  W.  Hunt.  Jhth,  MtiL  Jaum.,  toe,  mL 
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erate  that  curve.  So  long,  therefore,  aa  we  are  able  to  im»  a  wull-nmrked 
letter  S  on  the  chest,  we  may  be  certain  that  the  lung:  is  well  out  of  reach  of 
coniprt'j*>um  (Garkiid).  Poyrot^  showed  by  plttftter-ot-Paris  mjectiona  into  the 
cheats  of  ciidavers,  and  then  making  eross-sectioiis,  that  deformities  of  the 
chest  are  not  due  to  a  development  i»f  one  side,  the  other  remaining  oormaL^ 
but  that  they  consist  of  a  mutual  adjustment  of  all  parts.  The  biumltimeoua 
movement  i)f  the  sternum  toward  the  left  in  lett-^ided  effusions  makes  the  d id- 
placement  of  the  heiut  appear  ^rreater  than  it  nctually  u* 

Tiie  Diaphrugm  and  Intercosftal  ^Sl>ace^. — The  diaphmg:m  is  not  depressed 
below  the  edgcis  of  the  ribs,  nor  do  the  intcrcoalui  spacer  bulge  until  the 
weight  of  the  tluid  exceeds  the  lifting  furce  uf  the  lung.  The  admis^jiiou  of 
air  into  the  pleural  sac  produces  the  same  result  The  dcpressiim  of  the 
diaphragm  is  due  in  part  to  the  weight  of  the  Huid,  b*it  ehictly  to  the  dimin- 
ished contractile  energy  of  the  retracted  and  diminished  lung.  The  displace- 
ment of  the  mediastinum  depends  upun  similar  conditions.  Since  the  tntetion 
of  the  lungs  always  aflects  both  aidcci  of  thti  thonix,  the  movabh*  inetliaiilinuni 
mm^i  follow  the  lung,  which  is  still  cjipablc  of  contracting,  and  thci^efure  with 
right-sided  exudation*  the  left  lung  wdl  draw  the  parts  over  to  itsi^lf  Only 
with  excessive  elfuisiona  in  the  pleural  cavity  doea  the  pressure  of  the  fluid 
come  into  activity. 

The  liver  and  spleen  may  be  pushed  below  their  normal  position  bv  exees- 
live  etflision  after  the  diaphragm  yields  to  the  weight  of  the  tluid.  \Voillex 
found  the  liver  displaced  downward  in  the  abdominal  cavitv  in  one-fourth  of 
the  right  pleurisies  and  only  once  in  left-side  pleuriiiies.  The  exttmt  on  the 
right  side  was  from  two  or  three  centimeters  to  three  fingers'  breadth,  even  as 
for  as  the  undu liens. 

The  stomach,  when  the  diaphragm  sinks,  may  be  pushed  downward  ;  thus 
the  so-called  semi-lunar  space  of  Traube  may  be  obliterated.  Ferber  noticed 
a  peculiar  displacement  of  the  stomach  in  two  cases  where  he  had  produced 
an  nrtLiicial  hydrothorax  of  the  left  side.  The  fundus  wiis  ]>ushed  to  the 
right,  and  the  stomach  was  folded  over  on  itself  to  a  ecitain  extent.  A 
fiecond  and  marked  folding-in  of  the  greater  curvature  occurred  near  the 
pylorus.  This  c^ondition  of  stomach,  with  left-sided  pleund  exudatit)ns,  has 
been  hitherto  entirely  neglected  by  authors.  ^lay  not  the  vomiting  which  18 
often  observed  with  excessive  efliision,  and  which  has  been  attributed  to  vio- 
lent acts  of  ct)Uglung,  be  due  t*)  this  doubling  over  of  the  stomacli  ? 

Auscultation.— At  the  commencement  of  acute  phmrisy,  when  hypenemia 
exists  with  dryness  of  the  pleural  surfaces,  auscultation  shows  a  respimtory 
murmur  lessened  in  intensity  and  duration.  There  is  also  a  jerking  uneven- 
nc3^  in  the  rhythm  of  re^[»iration,  and  weakness  or  indistinctnt?*s  of  the  vesic- 
ular murmur  consec|ueiit  upon  the  imperfect  and  irreguUir  expansion  of  the 
lung.  On  the  healthy  side  the  respiratory  murmur  is  hy|>ervesvicular,  and 
becomes  puerile  and  noisy  in  character.  In  from  twelve  io  eighteen  hours 
the  plastic  fibrinous  de])oait  on  one  or  both  pleurtu  causes  us  stunctimes  to 
hear,  over  circumscribetl  spots,  at  the  end  of  inspiration  and  the  beginning 
of  expiration,  a  tine  friction  souud»  which  varies  in  intensity  over  the  points 
of  contact  of  the  surfaces.  This  is  especially  the  case  in  the  infra-mam- 
mary, infra-axillary,  and  infra-scnpula  regions.  Woillez  heard  friction  sounds 
in  52  of  his  82  cases.  The  pain  in  res^piration  makes  it  very  jerking  and 
irregular.  The  contact  of  the  surfaces  pushes  aside  the  lym[>h,  ami  thus 
we  hear  the  sound  at  a  given  point  at  one  inspiration  and  not  at  another. 
It  is  heurd  njore  distinctly  during  inspiration  than  expiration.  The  rea- 
son of  our  not  hearing  the  friction  sound  at  the  early  stage  of  pleurisy  con- 
tinuously, but  with  interroptjons  in  inspiration  and  expiration,  is  because 
the  opimHCHl  rough  pleural  Burtaces  do  not  continuously  rub  against  one 
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another,  but  lemain  adherent  for  a  few  momeiits,  until  a  deeper  inspira- 
tion tears  them  asunder.  The  effusive  sta^e  comes  on  eo  rapidly  in  acute 
pleurisy  that  oft^^^n  when  patients  are  examined  the  friction  sound  of  the 
iirtjt  statue  lias  disapjKmretl,  It  has  been  generally  taught  that  the  cause 
of  the  disapi>earaiiee  uf  the  friction  eound^  and  it**  sub&etjuent  reappeiirnnce 
m  convaleacenee  commcncej*,  are  owing  to  the  fluid  st^parating  the  ^urfnces 
and  its  real36orption.  We  have  seen,  from  Gurhind'sj  exi^eriiiientij  and 
from  careful  clinical  percussion  explorations,  that  the  fluid  does  not  coine 
between  the  two  surfaces  unless  in  very  great  etl'uaifjn,  but  that  it  occupies 
the  cavity  between  the  lung  and  diaphragm.  St(»ke8  long  since  showed 
that  there  was  temporary  paret^is  of  respiratory  muscles,  and  consequently 
loss  of  movement  of  the  surfaces  over  each  other,  which  movement  was 
necessary  to  produce  friction  s^ound.  The  reappearance  of  friction  sounds 
indicates  recovery  of  this  muscular  pf>wer.  \\hen  heard,  the  friction  is 
of  the  grazing  variety— the  most  delicate  form.  Walshe  deeiguatea  it 
as  the  attrition  species,  and  says  it  is  audible  over  a  limited  extent  of 
surface,  occurring  with  occasional  respinitions,  dry,  and  limited  strictly 
to  induration.  As  the  efl'usion  appears,  we  find,  beginning  with  the 
lower  border,  that  the  respiratorv  murmur  diisaj)j)ears,  becoming  Icaa 
distinct  as  the  eflusion  lulvanc^s  in  the  pleural  cavity-  Ordinarily,  we 
bear  no  breath  gounds.  The  abB^ence,  however,  of  breath  sounds  as  a  sign 
of  pleuritic  efiusion  is  by  no  means  a  constant  one.  When  the  fluid 
contains  mmiy  fibrinous  bands,  binding  the  lung  down  to  the  costal  pleura, 
or  when  the  effusi(»n  is  very  large  and  forces  the  air  nearly  out  of  the 
pulmonary  tissue,  pressing  it  into  a  firm  mnss  against  tlie  vertebral  eol- 
unm  (at  a  point  corresponding  to  the  spine  of  tlie  scanula),  or  when  the 
lung  is  solid  dimply  from  the  residual  air  being  preesea  out  of  it,  diJiustd 
brondiial  tubular  breath ijig  is  heard.  The  tubular  sound  is  conveyed, 
not  ordinarily  through  the  fluid,  but  by  the  parietes  of  the  chest  and  by  the 
solid  j>lastic  linings  and  adhesions.  The  tiuid^  if  in  large  quantity  and  filled 
with  fibrinous  bands,  may  also  feebly  conduct  the  sound,  which,  being  produced 
on  solid  surfaces,  is  best  conducted  by  solids.  Wc  hear,  in  fact,  a  respiratory 
sotmd  of  low  pitch,  but  tuhuhir  in  quality.  It  is  bnmchial,  but  it  differs  widely 
from  the  fannliar  bronchial  respiration  observed  when  the  lung  is  ctaisolidat^d 
in  pneumonia.  It  is  a  ditlusid  distant  tubular  sound  unaccompanied  by  moist 
K<junds,  sofl  in  its  quality  and  mutfled.  It  has  not  the  brazen,  harsh  character 
of  pneumonic  bronchial  respiration.  In  jmeumonia  this  sound  is  immediately 
under  the  ear,  the  lung  being  in  contact  with  tlie  inner  surface  of  the  ribs,  and 
render€^d  a  ijood  conductor  by  its  solidity,  and  the  sijund  rendered  louder  by 
the  increased  eonstmating  properties  of  the  walls  of  tlie  bronchi ;  whereas,  in 
pleurisy,  the  lung  is  contracted  above  the  level  of  the  fluid,  or,  when  the  effb- 
sion  is  excessive,  is  removed  from  the  walls  by  an  indifferent  conductor  of  ita 
sounds,  and  the  sounds  are  conveyed  from  the  comnresscd  lungs  at  their  bone 
by  the  walls  of  the  chest,  and,  in  a  degrin?,  by  the  deposits  on  the  pleural  eur- 
fac^fs.  The  bronchial  breath  sound  wliich  we  bear  over  the  lung,  compressed 
by  fluid,  near  the  vertebra  continues  tsometimt^  a  long  time  afWr  the  absorj** 
tion  of  the  fluid,  because  the  lung,  deprived  of  air,  expands  slowly.  If  the 
eflusion  be  small,  we  do  not  hear  bronchial  respiration,  because  there  is  suf- 
ficient air  in  the  alveoli  to  prevent  the  conduction  of  the  sound,  the  air  not 
being  compressed  out  by  the  etbision,  btit  the  whole  lung  being  lessened  in 
volume*  If,  again,  the  nuiss  of  fluid  be  \^ry  large,  it  prevents  the  free 
transmission  of  the  waves  of  sound,  ami  we  do  not  hear  them. 

The  auscultatory  phenomena  necesHanly  vary  according  to  the  amount  of 
fluid  in  the  cavity,  the  extent  of  the  adhesions,  the  retraction,  and  the  com- 
pression of  the  limg-parenchyma.  If  the  compression  be  suflicient  to  prevent 
the  air  from  passing  down  the  bronchi,  we  do  not  hear  bruuchial  respiration, 
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becau^  sphere,  ns  in  health,  it  is  not  comTnunicat'etl  to  the  ear  (owing:  to  Its 
DdU-eonduction  by  the  laiig-tis?iie),  it  cannot  be  produced.  Douglass  Powell' 
calb  attention  to  anotlier  unusual  prei*sure  eHwt — altered  quality  of  voice 

ad  eougli,  a  husky  voice,  and  a  laryngeal  quulity  of  cou^j^h  undit^tin^uish- 

ble  from  that  so  often  heiird  in  au<ea  of  uiediiistinal  tumor  or  uneurbni, 
Theee  disappear  after  paracentesis. 

Above  the  level  of  the  fluid,  and  again  as  absorption  of  fluid  take^  place, 
we  have  a  return  of  the  characteristic  friction  sound  a»  the  nuLsrles  of  the 
chei*t  recover  their  normal  power.  \\^ith  care  this  sound  will  not  be  con- 
founded with  intra-pnlmonary  rales,  which  are  moi^it  sounds  removed  or  niodi- 
fieii  by  cough  or  expectoration.  These  convey  to  the  ear  the  simnd  of  bubbles 
of  air  as  they  pJiA*  through  the  nmcus  and'  the  secretions  of  the  bronchi ; 
whereas  the  friction  sounds  are  superficial  nomes  from  rough  suriiices  moving 
over  each  other.  The  mucous  r.iles  wliich  are  sometinie^^  heard  are  not  from 
the  pleurisy,  but  from  bronchial  catarrh.  The  friction  sounds  heard  in  the 
stage  of  absorption  are  ordinarily  coarser  and  more  abrupt.  They  are  tin- 
equally  jerking  in  character,  and  in  quality  resemble  o=!seous  crepitation.  In 
chronic  pleurisy,  and  for  a  long  time  after  the  fluid  is  gone  in  acute  pleu- 
mies,  we  have  pleuritic  rubbing  sounds  when  the  walls  of  the  chest  are  drawn 
out  in  full  respiration.  At  the  absorption  stage  we  ordinarily  hear  the  lung 
gradually  expanding.  The  respiratory  sounds  are  feeble,  and  frequently  moist 
subcrcp'tant  nllc^s  are  he;\rd  in  the  bronchial  tubes.  If  the  eflusion  has  been 
of  long  duration,  we  find  the  pleural  surfaces  ho  thoroughly  coated  w^ith  fib- 
rinous deposit,  and  the  lung  so  separated  by  bajitls  from  the  costal  pleura, 
thai  the -expansion  of  the  lung  is  very  much  impaired  and  the  percussion 
dulness  does  not  subside.  Leaming  and  Camraan  of  New  York  give  numer- 
ous cases  where  there  might  well  be  difference  of  opinion  a^  to  whether  the 
gigns  heard  were  intra-pulmonary  or  pleuritic.  In  cases  where  tlie  intm- 
piilmonary  adventitious  rales  resemble  the  extra-pulmonary  frictions,  the 
fiiajniosis  is  aasisted  by  considering  the  length  of  the  sound.  The  character 
and  intensity  of  the  friction  murmur  varies  verv  much.  It  may  lie  a  slight 
gracing  sound  or  a  coarse,  sharp  ereaking-of- leather  noise.  Walshe  gives 
no  leaa  tlian  six  modifications  of  the  friction  sound,  ranging  from  a  feeble. 
scarcely  audible  noise  to  one  of  extreme  loudness.  Friction  sound  is  mostly 
an  isolated  plM'nomenon — ^that  is,  it  ia  not  accompanied  by  any  untintural 
quality  of  respiratory  or  vocal  sound.  Advanced  type  friction  consists  of 
a  series  of  jerking  sounds,  rarely  excee<ling  three  or  four  in  number. 

We  must  remember  that  sometimes,  notwithstanding  a  considerable  quantity 
of  fluid,  the  lung  expamls,  and,  pushing  the  fluid  a^ide.  causes  the  rubbing 
of  the  pleural  surfaces  together.  When  unmistakable,  these  re>«piratory  fric- 
tion phenomena  are  patho-^omonic  of  the  results  of  pleurisy.  Ihus  they  are 
properly  considered  of  great  vahie  in  the  diagnosis. 

Pneumo-pericardial  Friction  Sounds. — On  the  left  side  the  uneven  pleural 
gwrtaccs  are  sometimes  forced  together  by  the  impulse  of  the  heart;  of 
course,  the  resulting  frictio:i  sounds  are  cardiac  in  their  rhythm.  Then, 
agnin,  fibrinous  deposits  on  the  outer  surface  of  the  pericardium  are  ibrced 
against  those  of  the  covering  pleural  layers,  both  by  respiratory  and  heart 
impulses.  Close  attention  to  the  rhythm  and  the  positions  where  thet^e 
souutis  are  lieard  will  prevent  tlieir  being  ccjnsidered  pericardial  in  their 
nature. 

The  fluid  may  be  nearly  removed  and  yet  the  condensation  of  the  super- 
ficial strata  be  sufficient  to  produce  extensive  and  marked  dulu^?s.  Under 
flweh  circumstances  the  production  of  friction  iilunomena  is  inevitable. 
The  retentlmi  of  some  portion  of  the  lung  surface  in  tolerably  close  proxim- 
ity to  the  coital  pleura  by  means  of  adhesions  also  renders  the  production  of 
*  Qjmttmptioti  and  Dk.  of  Ltings  atid  Plcuraj  1373. 
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friction  &o«nd  possible,  altliough  a  considerable  quantitr  of  fluid  l>e  present 
in  the  plrura.  It  i.s  foruinoii  to  tind  etfiision  sig-ns  in  t!ie  back  and  trictioti 
siji^ns  ill  front.  We  mnA  t'?v<[(k'iitly  liave  friction  at  the  base  whi-n  there  id 
ubj*o]ute  tlatneiSB.  If  the  walk  )>e  sejiaratcd  by  fluid,  there  ran  l>e  no  friction 
from  contact-  Bnt  it  rarely  liappeiKi  that  the  tiuiil  riiic^  between  the  enr- 
face«.  To  produce  frictiini  rounds  we  nmet  have  motion  of  rough  surfaces 
which  arc  in  contact. 

If  the  patient  talks  while  we  arc  lii*tcnin^  in  cn»^  of  small  cflTusion  we 
hear  over  the  .acapnia,  towani  the  ^^plne,  and  between  the  sciij»nhi  and  the 
spine*  bronchophony,  as  we  do  alsn  when  the  Uirijr  k  nearly  deprived  r»f  air,  in 
which  ciii^e  the^ouncl  sometimes  has  the  bleating",  nasal  resonance  dei^i|jnated  by 
Jjaennec  jegophony.  In  his  opinion  tliis  was  of  constant  occurrence  and  of 
great  diagnostic  value,  but  now  it  has  been  demonstrated  tliat  this  sound 
can  be  Iicard  wiien  there  is  no  fluid  whatever,  but  consolidated  lung. 
Anstie  calls  it  one  of  the  fancy  si^ns  of  pleurisy.  j'Ktrophony  ia  an  unim- 
portant variety  of  bronchophony,  and  n<Jt  a  characteristic  phenomenon  of 
pleuritic  ellusions.  Of  itself,  it  is  not  diagnmtic  of  effusion,  yet  it  is  none 
the  less  true  that  it  is  a  modification  of  bronchophony,  and  is  commonly  met 
vnth  in  eases  of  moderate  pleuritic  elliision,  usually  toward  tlie  upper  marj^in 
of  the  fluid.  It  is  difficult  to  state  definitely  the  amount  of  lluiti  which 
usually  pnaiuct^s  it.  Guttmao  thinks  it  is  probably  produced  by  the  vibra- 
tion of  the  wails  of  the  flattened,  compressed  bronchi :  this  vibration  is 
excitt^d  by  the  voice  and  transmitted  to  the  tliin  layer  of  fluid  which,  at  the 
upper  part  of  the  exufhilion,  lies  between  the  king  and  the  ciiest-wall.  This 
tremulous  movement  of  the  sides  of  the  lironchi  gives  the  voice  sounds  a 
quaverinj^^  interrupted  <haracter;  and,  as  they  have  to  pass  through  a  fluid 
medium  to  reach  the  surface,  they  lose  in  clearness  and  precision  and  acquire 
a  nasal  twang. 

When  the  effusion  is  large,  and  wc  have  full  dilatation  of  the  chert,  all 
vocal  resonance  ceases,  because  the  vocal  vibrations  go  through  media  nfsuch 
different  kinds  that  they  are  lost  before  they  reach  the  ear,  Dnrini;  alisorp- 
tion,  before  the  lung  recovers  its  normal  volume,  we  again  hear  bnmchophony. 
Pleural  adhe-^ious  and  thickening  cause  the  sound  to  be  heard  through  the 
eftiision  when  we  least  expect  it.  It  is  not  unusual  to  find  a»gophony  and 
bronchophony  in  the  same  lung.  They  are  ali^o  (bund  iti  some  cases  of  pneu- 
monia, and  in  some  individuals,  especially  in  chihlren,  we  have  Ix'hveen  the 
Bcapuht  a  normal  re^^onance  of  the  voice,  with  an  legophonie  resonance. 

Ba**elli*H  Sign  (Pectorilofpiic  aphonique). — This,  the  reverbenition  4>f  the 
whispered  voice  through  the  fiuifl,  is  a  sign  of  considerable  vahie.  If  well 
marked  it  indicates  flbro-serous  fluid  ;  its  absence,  however,  ihwn  not  show 
that  the  fluid  is  not  of  this  character.     (See  Purulent  Pleurisy.) 

Auscultation  is  of  great  value  as  indicating  with  definite#iess  the  poaition 
occupied  by  the  efliision  as  it  is  being  reabsorbcrL 

Heart  Murmur. — From  excessive  accunmlation  of  fluid  in  the  pleural  mc 
a  systolic  munnur  over  the  base  of  the  heart  is  very  often  heard.  That 
it  is  prodnce<l  l»y  pressure  or  twisting  of  the  aorta  is  evideRt  from  the  liict 
that  It  cea'^ea  wdien  the  fluid  is  withdrawn. 

Phonometry  we  have  ftaind  of  l>ut  little  value  in  the  diagnosis  of  pleuris?)'. 

CouKSE  AND  DuRATiox. — Acute  pleurisy  h  essentially  a  unilateral  disenBe, 
It  does  not  pursue  a  regularly-deflne<i  course,  nor  have  we  any  critical  stages, 
as  in  pneumonia.  In  mild  ca^e  of  acute  primary  pleuritis  the  diseaetc 
advances  slowly  and  recovery  is  tardy.  The  febrile  movement  may  be  four 
or  five  tlays  in  reaching  its  height.  It  n:*mains  at  this  point  for  several  days 
— froni  four  to  seven  days;  in  rare  instances  as  long  as  ten  davs. 

The  efl'usion  sometimc^s  comes  on  ver}'  ra[)idly,  hut  ordinarily  is  one  or  two 
days  in  forming.     When  it  appjcars  it  may  be  divided  into  (1)  the  stage  of 
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pritgreas,  (2)  stationary  period,  and  (3)  resolution.  For  the  examinntion  of 
Doth  of  the^se  vie  must  employ  fwrcuBinion,  and  nierisumtion  by  monn>  of  the 
cyrtomcter^  which  give  us*  exact  rej^ulti?.  Wolllez  in  u  large  mirahcr  of  ukner- 
vatiotu*  found  that  the  first  period  lasted  from  eleven  to  twenty-four  days, 
most  frequently  fnjra  filleen  to  twenty  day?.  The  stationary  period  he  found 
varied  from  twenty-tour  hours  to  sevei^l  days.  Frerjuentlj*  the  rcabsorption 
commences  suddenly  witliout  any  interval.  Kosolution  is  initiattH]  from  the 
eleventh  to  the  twenty-tiflh  day,  and  lasts  over  fifteen  days. 

Ab  the  ettusion  ativanees  tlie  acute  s\TMptoms — rapid  pulse,  the  elevated 
t' rnperature,  acute  pain.  an<l  superficial  dy&pncea — ^are  materially  les^isened. 
If,  li*»wever,  the  efiWion  be  very  great,  we  shall  have  at  first  painful  dyspnfoa, 
es-peeialiy  when  the  patient  malces  unusual  e.xertious.  This  dy^^pna'a  is  ordi- 
narily in  proportion  to  the  amount  of  the  effusion.  If  there  is  nmeh  dis- 
phieement  of  nejirt  or  distortion  of  larger  blood-v easels,  there  h  imminent  dan* 
ger  to  lite.  After  the  first  few  days  we  are  ol\en  surprised  at  the  tolerance  of 
Uie  whole  system  of  the  excessive  amount  of  fluid.  Absorption,  after  the 
effusion  has  been  thrown  out,  is  at  first  rapid,  then  it  occurs  more  gradually ; 
part  of  the  liquid  portion  dLsapj>ears,  and  the  fibrinous  portion  umkrgoea 
fatty  degeneration  previous  to  absorption.  The  physical  signs  of  tlatne^s, 
vtx*al  fremitus,  together  with  the  return  of  the  disphiced  organs,  the  heart, 
liv»'r,  and  diaphragm,  to  their  normal  positions,  give  us  accurate  meaiw  of 
judi^ing  of  the  progress  toward  cure.  The  genenil  health  shows  unmistak- 
able siw:ns  of  improvement.  Tiie  appetite  is  In^tter,  as  are  also  the  color  and 
strength.  If  the  eifusion  remains  undi  mini  shed  in  quantity^  or  if  it  becomes 
purulent  in  character,  the  general  ap[>carance  will  show  evideucca  of  weak- 
ness and  lowered  vitality. 

The  average  duration  of  acute  primary  pleurisies  varies^  when  the  effu- 
sion has  not  reached  any  considerable  height,  from  two  to  tour  weeks. 
It  may  continue  thirty  or  thirty-eight  da}'s— minimum  duration  twenty 
days.  The  abs^^rption  requires  many  weeks  if  the  etfuaion  is  large  or  if 
it  becomes  chronic.  Two  months  may  elapse  before  the  fluid  entirely 
disappears.  In  some  crises  it  continues,  un!e^  tbonicentesis  be  performed, 
for  many  months.  We  have  given  the  symptoms  manifested  when  there 
is  any  renewal  of  the  Inflammatory  process.  In  pleuritis  acutissimus  death 
may  occur  in  ten  days  or  two  weeks  from  syncope,  or  from  thrombosis 
caused  by  pressure  upon  the  large  venous  trunks  and  consequent  twisting, 
especially  of  the  ascending  cava,  where  it  [lerforates  the  central  tendon  of 
the  diaphragm  to  reach  tfie  pericardium,  or  by  tornion  of  the  aorta.  When 
the  effusion  remains  for  a  long  time,  the  lung  may  be  permanently  prevented 
from  expan<ling  by  phniritic  thickenings  resulting  from  inflammatory  prtxlucts. 
In  acute  primary  pleurisy  the  tendtncy  is  toward  resfihitiou,  Ix)uis  went  so 
far  as  to  state  that  pleurisies  never  causetl  death,  Trou.sseau,  Lacazc,  and 
others  give  cases  where  sudden  deatlis  were  produced  by  the  quantity  of  fluid 
pressing  upon  the  heart  and  blood-vessels.  In  subacute  pleurisy  (latent  pleu- 
risy of  the  older  writers)  the  course  of  the  disease  is  so  gradual,  so  unatteuded 
by  pain  or  even  disconifort  to  the  patient,  thut  he  goes  perhaps  weeks  witli 
eon»irieral)le  fluid  in  the  cavity  wiifiout  tieing  aware  of  it.  He  has  probably 
been  able  to  eontiuue  his  occu nation  without  intermission.  It  is  only  when 
he  begins  to  feel  weak  and  to  lose  tiesh,  and  finds  that  his  respiratory  force 
is  impaired,  that  he  consults  a  physician.  The  rational  symptoms  scarcely 
point  to  pleurisy,  but  the  phy^iciil  signs  of  the  presence  of  fluid  are  very  dis- 
tinctive. In  this  form  the  effusion  is  ordinarily  greater  in  quantity  than  in 
the  acute  variety,  and  unless  some  of  the  fluid  l>e  taken  away  by  aspiration, 
absorption  is  very  sluggish.  In  these  crises,  if  the  fluicl  remains  lonn;  in  the 
cavity,  the  lung  may  uecome  permanently  disabled  by  the  long  continuance 
of  the  compression. 


512 


DISEASES  OF  THE  PLEURA, 


In  chronic  pleuriey  the  efTusions  from  the  acute  or  subacute  pleurifl 
remain  unabsorbed.     They  onlinariiy  are  purulent  in  character,  but  son 
times  they  remain  serfi-tibririous  many  months.     Purulent  pleurisies  may  be 
primary  as  well  as  secondary.  (See  I*uruletjt  Pleurisy.) 

Teumixations. — Pleurisy  of  a  iibri>8erou8  nature  terminates  in  (1)  can- 
vale^eence^  (2)  becomes  chronic,  or  (3)  end.s  fatally.  Among  thoge  who  are 
aired  there  are  some  inf?Uinces  where  the  disease  is  of  short  duration  and  the 
recovery  prompt  and  c<»midete.  With  others  the  disease  it&elf  \8  of  a  severer 
type  and  liLsta  longt^r.  If  the  attack  of  pleuri.sy  ha  iiieeondary  to  another  dis- 
ease, especially  if  the  latter  be  of  a  nature  to  profoundly  aiJect  the  nutrition, 
convalescence  is  very  tedious. 

Acute  pleurisies  whi<*h  are  primary  but  rarely  become  chronic,  but  when 
secondary  tbey  frequently  are  chronic  from  the  beginning.  Heyfelder  states 
that  chronic  pleurisies  are  three  times  more  frequent  on  the  left'  side  than  on 
the  right  side. 

Trousseau,  Bowditch,  Lacaze,  Behier,  and  others  have  reported  sudden 
and  unexpected  deatiis  in  eases  of  fibro-serous  pleiirisieft,  Not  only  has 
this  rcsulti^l  in  cases  where  the  fluid  was  excessive  in  quantity,  but  also  in 
cases  where  the  amount  was  miKJerate.  Wilson  Fox  {Brit.  Med.Journ,,  Dec., 
1877)  gathered  from  me<licul  literature  between  oO  and  <iO  sudden  deaths 
from  ctiusions  of  all  kintls.  Syncope  has  been  the  usually  assigned  cause 
of  death.  NC^gri^-*  collected  1*1  ca.sc^  of  unexpected  deaths  from  pleurisy, 
and  there  were  but  2  of  them  where  synco])e  could  be  assigneci  as  the 
cause  of  the  fatal  termination.  Of  the  remainmg  10  eases,  3  were  caused  by 
what  is  invariably  a  grave  complication,  pericarditis,  and  7  by  clots  formed 
in  the  lieart  or  pulmonary  artery.  In  the  cases  where  pericarditis  existed 
the  deaths  occurred  as  early  m  the  eleven t!i  or  twelfth  day.  In  the  other 
cases  death  occurred  as  late  as  from  the  twentieth  to  the  forty-fitUi  day. 
Woillez^  reports  2  cases  where  death  was  prtHluced  by  supervening  cx)n- 
gestion  of  hcjdthy  lung. 

CoMPijcATioNs  AND  Sequelje.— The  inflammation  may  extend  by  con- 
tiguity to  the  lung-parenchyma,  pneumonia  supervening  after  a  few  days, 
or  it  may  appear  to  come  on  simultaneously.  It  is,  hi>wever,  a  rare  coiti- 
plie^ion.  Lacaze*  reported  one  case,  and  that  followed  thoracentesis; 
Lugrol  reported  a  similar  case. 

Pneumonia  dws  not  apiiear  to  commence  after  the  effusion  has  reached  the 
p<jint  of  compressing  the  lung.  The  ijiltainmations  frequently  are  perihron- 
rhitic  and  broncho-pneumonic.  The  mediastinum  may  l»ecome  mvolved. 
Fraent'/.el  s^states  that  it  can  never  be  clearly  proved  that  simple  croujxjua 
pneumonia  exists  as  a  compliwition  of  primary  pleuritis  on  the  side  atlectcnl ; 
on  the  sound  side  it  occurs  occasionally.  Laennec  taught  that  the  compree- 
sion  by  the  fluid  always  teuded  to  prevent  tlie  occurrence  of  pneumonia^ 
Anstie's  opinion  was  that  when  the  lung  is  compressed  to  carnitication  it  ia 
incapable  of  inflamnmtion.  The  most  formidable  wny  in  which  pneumonia 
may  complicate  pleurisy  is  where,  considerable  eflusion  existing  in  one  pleura, 
inflammation  attacks  the  opposite  lung.  It  may  l»e  tiuubted  wliether  this  ever 
occurs  in  truly  priuiary  pleurisies:  kiilney  disease,  siK'ciiic  fevers,  pyaemia,  etc 
nearly  always  prcec'de  it.  Hyperemia  or  congestion  of  the  oppotiite  lung, 
without  its  amounting  to  pneunionia,  does  occur,  and  is  a  very  grave  compli- 
cation. The  same  may  be  said  of  doulde  pleurisy  and  peritonitis  as  resulting 
from  blood-poisoning.  It  rarely  hapj^ens  m  primary  acute  pleurisy  that  both 
pleurse  become  involved.  When  such  is  the  ca^^e,  however,  it  is  generally 
tubercular  in  its  nature,  and  necessarily  a  verj^  grave  if  not  a  fatal  eomph- 
ciition.  Walshe  reports  having  seen  4  cases  of  idiopathic  bilatend  pleurisy 
in  persons  thoroughly  healthy  and  perfectly  free  from  constitutional  taint  of 
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any  kind,  lo  all  the  pericardium  was  involved,  and  in  1  the  peritoneum. 
They  were  all  fatal.  Acute  pericarditLa  from  extejiBion  of  the  inflnnimatory 
process  is  a  frequently-occurring  complication*  When  the  intlammation 
extends  to  the  peric^ardium,  the  effiiaion  is  of  the  same  character  a^  that  of 
the  pleurisy,  whether  it  be  sero-fibrinous,  puruleut,  or  hemorrluigic.  It  is  a 
complication  of  ^reat  gravity  and  is  eometimes  the  cause  of  a  fatal  termina- 
tion of  the  pleurisy.  We  have  never  met  with  endocarditis  as  a  complica- 
tion, but  Fraeotzel  speaks  of  having  seen  it  in  acute  pleurisy  in  children. 
Before  complete  carnificatiou  occurs  ti^dema  of  the  lungs  may  he  produced 
on  the  diseased  §ide  or  in  the  healthy  lung.  This  pulmonary  fcdcraa,  when 
it  attacks  the  sound  side,  is  acute,  bemg  produced  by  rapid  pulmonHry  con- 
geetion,  which  cauees  ft-ee,  albuminoid*  and  frothy  expet^toration,  often  endinj^ 
m  aaphyxia.  The  serum  and  albumen  of  the  blood  by  transudation  pass  into 
the  bronchi  and  the  alveoli,  and  fill  them  more  rapidly  than  they  can  be 
expectorated:  the  subject  dies  by  suifocation.  Auscultation  reveiils  Hue  vesic- 
ular rdle^»  characteristic  of  ozdema  of  the  lungs,  closely  resembling  the  fine 
crepitation  of  pneumonia,  Trauhe  has  named  this  cedema  pneumonia  serosa. 
Engorgement  it  certainly  is,  but  it  can  scarcely  be  designated  a  pneumonia. 
It  closely  resembles  the  oedema  we  meet  with  after  thoracentesis,  which  haa 
been  named  by  H^rard  expectoration  tilbumineuse. 

Bronchial  catarrhs,  when  complicating  pleurisies,  cause  dyspnoBa,  add  much 
to  the  discomfort,  and  protract  the  duration  of  the  disease.  Barth'  speaks  of 
dilatation  of  bronchi  as  a  complication  of  pleurisy.  Woillez*  calls  attention 
to  a  complication  wliich  has  been  generally  overlooked  by  the  authorities— a 
pereistent  pain  which  some  patients  suffer  in  the  side  of  the  chest  a  long 
time  after  the  disease  has  been  cured.  The  most  dangerous  compli cations 
are  syncope,  formation  of  clots,  venous  emboli,  and  exaggerated  distension 
of  the  thoracic  walls  by  the  effusion. 

Sequelae. — The  connection  of  pleurisiea,  eBpecially  chronic,  with  subsequent 
tuberculosis,  is  very  generally  admitted.  Bartholow  says:  **The  import- 
ance of  pleuritis  as  a  cause  of  phthisis  is  hardly  sufficiently  recognised  in 
inducing  tubercular  deposit,  and  by  adhesion  limiting  the  movements  of  the 
organs,  and  thas  inducing  diseases.*'  Ani^^tie  says:  "It  is  now  well  estab- 
lished not  merely  that  pleurisy  ofUm  occurs  in  phthisical  lung  disease,  but 
that  pleurisy  itself  is  capable  of  setting  up  true  tuberculosis  even  in  pre- 
viously healthy  persons.  This  is  specially  apt  to  occur  where  purulent 
efibsion  has  l)6en  allowed  to  remain  too  long  m  the  pleura,  or  where  para- 
oentesb  has  been  perft^rmed  repeatedly  for  empyema,  the  wound  being 
closed  in  the  interval/*  Modern  authors  thus  consider  that  a  productive 
field  is  offered  for  the  bacillus  tuberculosis. 

Flint  states  that  **  in  an  analysis  of  47  case%  in  .^  the  subsequent  devel- 
opment of  phthisis  was  probable,  although  not  demonstrated,  and  in  1  case 
only  the  occurrence  of  tliis  disease  as  a  sequel  was  certain."  Of  53  cases 
reported  by  Blakiston,  not  one  became  plithisical  during  several  years  after 
recovery  from  the  pleurisy,  Flint  says  the  effect  of  chronic  pleurisy  with 
effusion  in  a  perB<*n  already  phthisical  is  to  arrest  or  retard  for  a  time 
the  progress  of  phthisis,  AVc  have  mentioned  the  retraction  of  the  chest- 
walls  with  deformity  of  shoulders  and  spine,  and  the  permanent  dislo- 
I cation  of  the  heart  and  larger  blood-vessels,  as  serious  rc»solts,  as  aL*o  the 
orifices  produced  by  the  bursting  of  the  empyemas  outwardly.  These  may 
all  in  time,  with  judicious  care  and  treatment,  be  very  nuiterially  lessened, 
and  even  cured.  Empyema  sometimes  causes  destniction  of  the  periosteum 
of  the  ribs  and  sulisequent  necrosis.  It  is  questioijable  wliethcr  there  are 
any  c^ses  of  pleurisy  which  do  not  leave  more  or  less  extensive  adhesions 
*  Mha.  He  ta  Sf>c.  M6fi.  rf'OA«.,  Paris,  1856. 
»  Article  "  Pleumy/*  .\fal,  Atf^n.  R^^tp.,  1872. 
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between  the  two  })]eurul  surfaces.      In  mauy  cases  they  do  not,  it  is  true^ 

seem  to  injure  seriously  tfio  geoerji!  liealtli,  yet  tliey  must  impair  the  full 
fiinctioii^  of  the  hing^.  How  trcqueiitly  this  is  the  case  is  shown  at  autop- 
sies of  persons  dying  of  other  diseases,  whore  we  find  extensive  adhesions 
when  we  had  no  reason  during  life  to  i*ue*i>ect  that  such  would  be  the  case. 
Adhesive  bands  may  interfere  with  the  expansion  of  the  lungs  and  cause 
chronic  bronchial  aitarrhs,  ending  in  death,  Ou^eous  pneumonias  arc 
nmong  the  sequeke  uf  pleumy.  When  the  false  membranes  are  thick  and 
numerous,  the  lung  remains  iini*ervious  to  air  and  uaelefts,  Thii^  eondition 
^raetimes  produces  broochiecta.sis.  While  it  is  true  that  the  lungp.  when 
the  eHUsion  is  not  great  enough  to  actually  comprej^  them,  sometimes  retain 
their  expansibility  for  three,  six,  or  even  eight  months,  yet  there  are  cases 
where  they  do  not  expand  ailer  being  bound  down  for  months,  and  then  we 
have  depression  of  the  walls  of  the  cbe^t.     Woillez  met  with  6  such  cases. 

D1AGXOSI8  AND  Prognosis. — The  diagnosij*  of  the  several  varieties  of 
pleurisy  ought  easily  to  be  made  by  the  due  appreciation  of  the  general 
symptom:*  and  physical  signs  we  have  enumerated.  Cases  occur  w^here  the 
differential  diagnosis  is  not  fret;  from  difficulties,  even  to  the  most  carefiil  of 
observers.  Pleurisies  on  the  left  side  are  more  easily  diagnosed  than  those 
on  the  right  side.  Most  of  the  signs  are  much  more  frequently  obsen'ed  on 
the  lelt  than  on  the  opposite  side :  some  of  them  are  rarely  met  with  except 
on  the  let^.  Before  the  discovery  of  the  science  of  auscultation  and  per- 
cussion pleurisy  and  pneumonia  were  frequently  confounded.  By  their  aid 
the  two  dij*ea.si\s  may  cirdinarily  be  diagnosed  with  precision.  In  both  there 
are  chilliness,  fever»  cimghj  and  dyspncea.  At  the  initiation  of  acute  pleu- 
risies, we  expect  for  Mcveral  days  more  or  leas  of  ehillinesfl,  but  in  pneumonia 
one,  or  at  most  two.  decided  rigors.  The  temjjcrature  in  primary  pleurisy 
rarely  goes  l>eyund  UM}^  F.  in  the  fii-st  twenty-four  hours,  whereas  in  croup- 
ous pneumonia,  in  the  same  length  of  time,  it  not  unfrcquentiy  risee  to 
103*^  F.  or  104°  F.  In  conscquen<:e  of  this  high  temperature  in  pneumonia 
the  skin  becomes  hiit  and  dry,  with  frequently  a  bright  spot  on  the  cheek 
corresponding  to  the  side  of  the  diseased  lung.  This  is  not  the  case  in  pleu- 
risies, where,  on  the  contrary,  we  have  a  pale,  anxious  expression  of  fat^.  The 
comparatively  mild  fever  ot  pleurisy  is  continuous.  We  have  not,  as  in  pneu- 
monia, the  marked  changes,  otleii  of  two  or  three  degrees,  between  the  mom- 
ing  and  evening  temperatures,  nor  have  we  critical  days  (between  the  fifth 
and  eleventh)  where  the  fever  breaks  with  rapid  defervescence. 

Pleurisy  is  a  more  prolonged  diseai^e,  and  is  not  self-limited.  The  cough 
of  pleurisy  is  short  and  quick,  with  no  expectoration,  unleiss  it  is  thin,  frothy 
mucus.  In  pneumonia  tne  cough  is  longer,  and  is  accompanied  by  a  tena- 
cious expectoration,  more  or  k^s  free,  and  generally  (not  always)  tinged 
wnth  blood.  The  rusty-Cf)lored  sputa  is  almost  characteristic  of  pneumonia. 
At  firnt  there  is  a  marked  difference  in  the  dyspnoea  in  the  two  diseases.  In 
pleurisy  it  is  superficial,  because  the  lungs  are  not  freely  expanded  in  conse- 
quence of  the  accompanying  pain.  In  pneumonia  it  is  deeper  and  the  op- 
pression is  greater.  The  struggle  for  breath  in  the  firet  stage  of  pneumonia 
is  frequently  alarming  to  witness.  The  relative  frequency  of  pulse  and 
respiration  is  more  modified  in  pneumonia.  The  stitch-like,  cutting  pain  in 
pleurisy  is  characteristic  and  verj^  circumscribed,  whereas  in  pneumonia, 
unle-ss  the  pleura  is  involved^  there  is  little  or  nothing  beyond  a  dull  sore- 
ness. We  nave  in  plenrLsy  the  restniined  movement  of  the  side  alTected, 
and  corre.sjMjnding  increase  of  movement  of  the  healthy  side.  Not  so  in 
pneumonia.  At  the  beginning  of  croupous  pneumonia  we  generally  have 
the  crepitant  rale  heard  in  inspiration,  out  not  observed  in  pleurisy,  Tlie 
friction  sound,  if  present,  heard  in  inspiration  and  expiration,  is  equally 
characteristic  of  pleurisy.     If,  as  sometimes  happens,  we  do  not  hear  either 
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the  crepitant  r^le  or  the  friction  sound,  we  must  be  cautious  in  our  diagnosis 
until  we  have  the  more  definite  symptoms  of  the  next  stage. 

Later  on  in  the  clinical  course  of  the  di&eafies.  in  their  second  stage — con- 
solidation in  pneumonia  and  eifuaiori  in  pleurisy^ — the  physical  signs  enahle 
us  to  make  the  ditifercntial  diagnosis.  We  expect  dulnt^ss  in  both  dis^^ases,  but 
it  is  more  absolute  in  pleuritic  effusions,  and  to  the  finger,  af<  h  i>lexiniet-er»  the 
resistance  is  greater.  In  pneumooia  there  is  very  seldtnn  cnmpkte  dulncss 
over  the  whole  side  of  the  chest,  for  there  arc  fTcquently  lobules  not  consol- 
idated, or  spots  where  the  solid  deposit  has  been  partiii  11  y  absorbed.  More- 
over, the  area  of  duloesa  is  not  bounded  by  that  peculiar  curved  1  hie,  with  it^ 
concavity  at  the  base  behind,  facing  the  vertehra,  gradually  becoming  convex 
aa  it  turns  upward  and  forward  toward  the  axilla,  again  descending  toward 
the  sternum,  as  is  the  case  in  pleuritic  ettbsions.  Changes  of  position  of  the 
patient  may  cause  the  fluid,  when  in  large  quantity,  in  pleurisy,  unless  prevented 
ny  hbrinoue  adhesions  of  the  two  surfaces,  to  gravitate  to  a  greater  or  less 
degree,  and  thus  alter  the  points  where  we  have  flatnt*ss  on  percussion. 
The  enlargement  of  the  thorax,  the  bulging  of  the  intercostal  spaces,  the 
marked  displacement  of  the  organs,  and  the  frecjucntly  complete  obliteration 
of  the  semi-lunar  8|>aoe,  are  characteristic  of  excessive  pleuritic  effusions. 
The  displacement  of  the  neighboring  organs,  especially  of  the  heart,  is  a  very 
valuable  diagnostic  sign  of  pleurisy. 

There  are,  however,  other  conditions  besides  the  presence  of  fluid,  such  as 
new  growths  and  pneumothorax,  which,  by  infreasing  the  contents  of  the 
chest,  may  produce  the  same  result.  We  may  also  meet  with  cases  of  con- 
genital maliK»&iition  of  heart  or  instances  where  infantile  disease,  or  constrained 
position,  necessitated  by  occupation,  have  caused  malfbrmatlon  of  the  contents 
of  the  chest. 

The  most  characteristic  percussion  sign  of  effusion  in  pleurisy  is  the  semi- 
tympanitic  (Skodaic)  or  amphoric  resonance  high  up  in  tront.  In  rare  cases 
it  is  found  in  pneumonia,  but  it  is  most  pronounced  over  the  consolidated  lung, 
whereas  in  pleurisy  it  is  above  the  level  of  the  iluid.  The  vesicular  murmur  is 
not  heard  below  the  level  of  the  fluid,  unless  very  feebly  at  its  upper  surtace, 
nor  indeed  is  the  passage  of  the  tidal  colunni  of  air  up  and  down  the  bronchial 
tubes.  In  pneumonia  bronchial  respiration  and  incretised  resonance  of  voice 
rapidly  supervene;  whereas  in  pleurisy  the  voice  is  obliterated.  In  pneumo- 
nia we  find  the  characteristic  loud,  high-pitched,  brazen  bronchial  respiration 
over  the  whole  of  the  couscjlidated  portion.     When  a  tubular  quality  is  given 

the  inspiratory  murmur  in  pleurisy,  it  is  a  diffused,  distant,  and  low*pitched 
Dund  from  the  compressed  lung.  There  is  a  marked  contract  Ijetween  the 
iMreased  vocal  fremitus  of  pneumonia  and  its  entire  absi^nce  in  iileurisy.  In 
pnfiiununia  there  is  strong  bronchophony  with  a  jarring  thrill  to  the  ear,  but 
there  is  not  the  displacement  of  the  adjacent  organs,  the  increased  volume  of 
the  affected  side,  nor  the  widening  and  bulging  of  the  intercostal  spaces,  with 
iiometimes  fluctuations,  perceived  on  auscultatory  iiercussion,  us  in  pleurisy. 

Although  both  disuses  are  ordinarily  unilateral,  yet  we  more  frequently 
meet  with  double  pneumonia  than  with  double  pleurisy.  It  nmst  be  borne 
in  mind  that  we  may  discover  the  coexistence  of  pneumonia  and  pleurisy. 
When  this  does  occur  special  care  must  be  taken  in  the  diagnosis.  In  cases 
of  pleurisy  on  the  left  side,  sometimes  the  impulse  of  the  heart  forces  the  two 
fiuriaces  of  the  jileura  together,  and  causes  us  to  hear  a  pleural,  cardiac  fric- 
tion gijund.  It  has  the  rhythm  of  the  heart,  and  is  heard  when  respiratory 
movements  have  been  suspended.  This  sound  is  limited  to  the  left  border  of 
the  heart.     Care  is  needed  to  prevent  the  error  of  diagnosing  pericarditis. 

The  diagnosis  of  pleuri.^y  from  hydrothorax,  or  passive  transudation  of 
fluid  into  the  cavity  of  the  pleura  from  mechariieal  causes  or  blood-jK>isoning, 
depends  u|>on  the  recognition  of  the  fact  that  ordinarily  the  latter  is  not 
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ushered  in  by  fever — that  it  ifi  bilateral,  and  is  frequently  acoompanied  with 
dropsy  in  other  parts  of  the  bc»dy.  Trausiidrttions  bein^  slowly  deyeh)ped, 
the  lung  gradually  coutracU,  and  the  presence  of  the  fluid  is  tolerated  for  a 
considerable  time ;  indeed,  it  h  not  until  it  is  excegtii\  e  that  it  com  presses  the 
lung.  ThuB,  dyspncea  is  not  ordinarily  produced  until  the  accumulation  is 
very  great. 

Bometimes  tha  diagnoeie  between  pleurisy  and  intercostal  myalgia,  or  pleu* 
rodynia,  is  confiised  and  uncertain-  The  pain  nmy  be  as  int43nse  ancl  the 
reapinitirui  as  jerky  where  there  is  no  pleurisy,  if  there  is  great  soreness  of 
the  muscles  betwc*cm  the  ribs>  The  pjnn  is,  moreover,  accompanied  by  more 
or  less  rise  of  temperature.  Ollcn times  the  respiration  is  as  painful  as  in 
pleurisy,  for  the  inaividua!  instinctively  refrains  from  causing  the  muscles  to 
contract.  Usually  there  is  greater  tenderness  on  pressure  over  the  walls  of 
the  chest,  less  fever»  and  the  area  of  ])aju  is  larger  in  this  fonn  of  muscular 
rheumatism.  The  friction  sound,  if  prt^ent,  njafees  tlie  diagnosis  clear.  We 
sometiities  remain  in  doubt  for  twenty-four  hour^. 

Intercostal  neuralgia  less  closely  resembles  pleurisy.  It  occurs  without 
fever,  generally  in  aniemic  subjects  or  in  those  debilitJitcd  by  chronic  general 
diseases,  especially  uterine.  Ihe  tenderness  is  limited  to  several  points  along 
the  oouree  of  a  nerve,  at  the  exit  of  the  nerve  from  the  spinal  cord,  in  the 
axillary  region,  and  near  the  sternum. 

Pericardial  etliisions  and  aneurisms  can  ordinarily  be  readily  diagnosed 
from  pleurisies.  Their  positions  in  the  cavity  are  so  well  defined,  and  the 
accompanying  physical  signs  are  so  characteristic,  that  they  ought  not  to  be 
confounded  with  pleuritic  eflUsions. 

Solid  tumors  and  cysts  occupying  a  considerable  portion  of  the  pleura  or 
bulging  into  it  from  the  mediastinum  may  deceive  ua  into  thinking  tnat  there 
is  an  effusion.  They  displace  organs,  press  upon  the  lungs,  or  intervene  be- 
tween the  lung-texture  and  the  walls  of  the  chest,  thus  preventing  u&  from 
hearing  tlic  entrance  and  exit  of  air  and  the  vibrations  of  the  voice.  Not 
containing  air,  we  have  tiatness  on  ptircui^sion.  Being  solid  conductors,  we 
have  with  them  in<j reused  vocal  freraitufc;,  whert-iis  in  pleuritic  eflusions  it  is 
not  perceived.  Ordinarily,  tumors  are  fouud  at  the  superior  or  central  portion 
of  the  chest,  and  causr  tui  irrt^L^dar  bulging  of  the  walls  instead  of  the  gene- 
ral enlargement  caused  by  liquid  effusions.  Before  the  discovery  of  the  pres- 
ent modes  of  physical  diagnosis  intni-thoracic  growths,  especially  cancerous 
ones,  were  frequently  confounded  witli  pleurisieti  by  even  the  most  careful 
observers.  Now  such  errors  are  only  occasionally  committed.  The  history 
of  the  case:,  the  genural  symptoms,  absence  of  fever,  etc.  will  assist  us  in 
making  the  differential  diagnosis.  A  careful  examination  by  physic^il  eotplo- 
ration  will  give  us  valuable  aids.  The  bulging  produced  by  malignant 
growtiis  is  not  so  marked  nor  is  it  so  uniform.  The  dulness  on  percussion  is 
not  so  pronounced.  It  does  not  vary  from  changes  of  position  of  patienU 
The  diaplacement  of  heart  and  other  organs  is  not  bo  marked.  Hunt  *  calls 
attention  to  the  considerable  blood-stained  expectoration  from  cancer.  He 
calls  it  currant-jeOy  expectoration.  We  must  look  t%\i*o  for  the  characteristic 
signs  of  cancerous  cachexia  and  enlargement  of  glands  in  the  axilla  and  in 
the  supra- clavicular  fossa.  The  exploring  as  pi  ra  tor-needle  will  generally 
enable  us  to  arrive  at  an  accurate  diagnosis,  with  the  assistance  of  a  micro- 
scope to  examine  the  fluid  or  solid  matter  withdrawn.  The  fluid  thus  ob- 
tained frrmi  canrer  is  generally  blood-stained. 

Inflammations  of  the  pleurse  are  sometimes  caused  by  the  presence  of  intra- 
thoracic tumors.  Abscesses  of  the  liver  and  echinococci  cysts  may  ascend, 
and,  pushing  the  diaphragm  before  them,  occupy  the  pleural  eacs,  and  thus 
aimulate  pleuritic  efmsions* 
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Pulmonary  atelectasL*,  caseous  inflammatiou  of  the  tLseue  of  the  lung»  aneur- 
isms of  the  hirge  thoracic  blood-yessels,  may,  without  care,  be  luistaken  for 
pleurisies.  It  is  very  irriporUint  to  aacertaiu  the  nature  of  the  fluid  etfiiaed 
mto  tlie  pleural  cayity,  whetiior  or  not  it  is  serous,  sero-fibrinous^  purulent,  or 
hemorrhagic.  Geiierally  this  can  be  done  by  careful  study  of  the  accompanying 
general  symptoms  and  the  rlinical  history  of  the  case.  If  there  are  ref>eated 
irregular  rigors  from  the  begin nhig,  followed  by  high  fever  and  free  perspira- 
tions, there  is  every  reason  to  tear  that  the  Huid  is  purulent.  If  syniptoni*^  of 
blood'poiiM>nuig  develop,  we  are  still  more  eouMent  that  there  i&  pus.  Its  hem- 
orrhagic character  may  be  inferred  when  great  judlor,  weakness,  and  lowered 
temperature  suddenly  appear  during  an  acute  attack. 

Baoelli's  physical  sign  known  as  pectoriloquie  aphonique,  or  the  passage 
through  the  erfused  fluid  of  the  whis|>ered  voice,  has  considerable  significance 
as  a  means  of  testing  the  nature  and  character  of  the  fluid.  His  conclusion 
was  that,  when  heard,  it  showed  the  fluid  was  fibro-serous;  when  not  heard,  it 
revealed  to  us  that  the  ett\ision  was  ptirulent  or  sero-purulcnt.  Laennec  had 
noticed  that  in  voiceless  consumptives  the  wliLsj>ers  would  wometimes  resound 
as  if  the  patient  sliouted  in  the  ear  of  the  auscultatory  K.  Douglass  Powell 
rejiort^d  ^  10  cuses  bearing  upon  the  value  of  t\\\^  sj^ign.  In  6  of  these,  in 
which  the  fluid  was  clear,  5  yielded  the  sign,  the  sixth  did  not.  In  2  acute 
cases,  when  the  eftlision  was  purulent,  the  sign  was  heard.  He  adds  that  he 
has  heard  the  sign  to  perfection  in  fetid  scro-purulent  effusion.  Mcrcadie' 
claims  that  when  pectoriloquie  aphonique  is  heard  in  purulent  effiisions  it  is 
only  at  the  uppermost  part  of  the  fluid  near  its  limit,  where  it  has  become 
very  thin  from  the  weightier  portion,  the  floccuH,  and  the  leucocytes  falling 
to  the  dependent  portion  of  the  sac.  Care  must  be  taken  in  listening  for  this 
sign.  The  patient  must  be  ordered  to  speak  each  syllable  slowly  iind  in  a 
whisper,  distinctly  counting  up  to  twenty  or  thirty.  If  it  be  present  we 
ought  to  be  able  U\  perceive  that  the  syllidiles  sound,  to  the  ear,  clearly  artic- 
ulated along  the  height  of  the  effusion.  The  sound  is  caused  by  the  transmis- 
sion of  the  whisper  without  any  buzzing  and  without  continuous  nuirmur. 
The  maximum  of  intensity  of  this  sound  is  hcjird  along  the  vertebral  gutters 
and  along  the  posterior  base  of  the  pleural  cavity.  It  becomes  feeble  in  its 
distinctive  character  as  we  approach  the  axillary  region  and  also  immediately 
under  the  angle  of  the  scapula.  Tlie  theoretical  objection  has  been  made  to 
this  sign  that  its  production  is  contrary  to  well-known  physical  laws  of  t!ie 
conduction  of  sound-waves.  It  is  said  because  the  sound  originates  in  the  air 
it  must  be  indifferently  conducted  by  fluid  ;  moreover,  that  its  tniusujission 
ought  to  be  in  prop^jrtion  to  the  density  of  the  fluid,  whereas  this  sound  is 
best  conducted  by  a  thin  fluid.  Walshe's  explanation  of  the  greatly -in- 
creased sound -conducting  power  of  a  consolidated  lung  in  croupous  pneu- 
monia was  that  it  was  owing  to  its  homogeneity  of  structure.  Bacelli  avails 
himself  of  this  principle  to  account  for  our  he4iring  through  a  fibro-serous 
fluid  the  whis]>ered  sonorous  waves,  and  our  not  hearing  them  when  the  fluid 
was  sero-purulent  or  purulent.  In  the  latter  case  the  fluid  is  excessively 
heterogeneous,  containing  leucocytes  in  abundance,  besides  layers  of  mem* 
hranes,  flocculi,  and  hlood-dbcs.  Tlie  sound-waves  arc  lost  as  they  pass 
through  these  media  of  different  density.  We  have  found  it  to  he  a  physical 
sign  of  value  in  the  differential  diagnosis  of  the  nature  of  the  fluid,  yet  its 
presence  is  not  pathognomonic  of  serous  effusions.  In  thin  fluicb  it  is  gene- 
rally heard,  and  ordinarily  it  is  not  found  in  purulent  pleurisies.  If  well 
marked,  it  indicates  a  fibro-serous  effusion.  Its  absence  does  not  necessarily 
show  purulent  pleurisy.  Its  greatest  value  is  as  indicating  the  purulent 
transformation  of  a  fibro-serous  effusion. 

Thaaks  to  modern  investigations,  we  have  in  the  very  fine  needle  of  the 


*  Trum,  Int,  Med,  Cong.,  1881,  vol.  ii. 
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aspirator,  or  that  af  the  hypoderaiic  syringe,  a  delicate  and  sure  means  of 
accurate  diagnosis,  not  only  as  to  the  nature  of  the  fly  ids,  but  aa  to  that  of 
turaoi-s  and  growtlis  which  may  be  eonibunded  with  them.  We  would  not 
use  for  exploration  a  trocar  and  ciinuht.  We  consider  it  best  to  employ 
a  short  needle  in  aspiration,  for  ftmr  that  a  delicate  hypodermic  needle 
mi^ht  break.  Flint  states  tluiL  he  hai;  known  several  iiistaiices  of  this  acci- 
dent. Aspiration  can  be  performtd  with  perfect  safety,  and,  indeed,  without 
any  feare  of  unpleiiiiant  results  even  if 'we  pcrlbntte  an  aneurism.  The  orifice 
made  ia  so  snmll  that  the  tia:?uea  eloi*e  the  moment  the  needle  ia  withdmwn 
after  making  the  exploratory  puncture.  If  care  be  taken  to  cleanse  the 
instrument  and  to  use  Listerism  that  no  deleterious  germ  be  introduced, 
the  operation  is  harmless.  (See  Purulent  Pleurisy.) 

Blunders  in  diagnosis,  however,  will  rarely  occur  if  an  exftmination  i«  con- 
ducted with  great  accuracy,  and  if  we  follow  the  eounie  of  the  diseaae  with 
care. 

Progno9I8, — The  prognosis  of  simple  primary  pleurisy  ia  generally  favor- 
able, unle?is  it  is  complirated  with  other  diseases  or  occurs  in  enfeebled  per- 
8onj3.  The  intrinsic  tendency  of  the  disejise  is  to  recovery.  Laennec  consid- 
ered that  the  prognosis  in  acute  plemisy  was  always  favorable.  Pleurii^y  with 
scanty  sero-fibrinous  effusion  is  not  in  itself  serioup.  Dry  pleurisy  is  free  from 
danger.  !Subacut4?  pleurisy  with  large  eftusionfl,  where  the  course  of  the  dis- 
ease is  insidious  and  slow,  is  iiiorc  apt  to  be  followed  by  tul>erculoj^i8  than  the 
more  acute  ca«e*s.  Ixmis's  law,  deduced  from  150  cases,  that  patients  never 
died  from  the  eftbjsion  in  acute  pleurisies,  was  long  since  disproved  by  Trous- 
seau. Lacaze  du  Thiers  pubbslied  in  1873,  in  his  thesis,  a  number  of  casee  of 
sudden  death  from  large  accunmlfition  of  fluid.  These  deaths  were  caused 
by  a  large  amount  of  etfusictn  being  throw^n  out  rapidly,  and  suddenly  com- 
pressing the  lung  before  the  systeni  \\m\  time  to  accojnmodate  itself  to  the 
presence  of  tlu'  cdusion.  These  cases,  termed  foudroyant,  should  be  very 
ciirefully  watched.  There  ia  <langer  of  death  from  orthopncoa  when  the 
pleural  cavity  h  completely  filled,  especially  in  latent  pleuriaiej*,  where  the 
patient,  unaware  of  the  risk,  makes,  perhaps,  unut^ual  physical  exertions. 
Some  deatlis  huve  been  caused  by  cede  ma  of  the  lun^s  and  some  by  syncope; 
others,  again,  from  thrombosis  of  the  pulmonary  artery.  We  must  bear  in 
mind  the  grave  prognostic  value  of  attacks  of  orthopnoeu  and  severe  dysp- 
noea, because^  they,  more  than  the  mere  quantity  of  tl^e  fluid,  show  the  want 
of  tolerance  in  the  organisni.  These  cases  demand  prompt  mechanical 
interference  with  the  nspirutor.  The  very  rapid  accumulation  of  the  effused 
liquid,  even  if  unattended  by  dyspncea,  is  an  unfavorable  sign,  for  observation 
has  proved  that  in  ?uc!i  a  case  its  absorption  is  attended  with  more  difficulty. 
Bilateral  pleurisies  attended  with  coiiaiderable  effusion  are  commonly  &ta]. 

If  there  are  compliciitions  \rith  other  acute  diset^ises,  such  as  pericarditis  or 
pneumonia,  tlie  prognotsis  may  be  far  from  favorable,  more  particularly  if 
pleurisies  supervene  when  the  organism  haa  been  exhaufifte<l  by  a  long  con- 
tinuance of  the  primary  disease. 

If  absorption  begins  soon  after  the  acute  symptoms  subside  (and  we  expect 
it  to  do  80  where  the  general  health  and  strength  are  good),  and  gocp  on 
vigorously,  we  can  with  confidence  predict  a  favorable  result,  especially  if 
there  be  no  contraction  of  the  walls.  The  earlier  the  reabeorption  takes  place 
the  more  favorable  the  prognosis.  If,  however,  four  or  five  weeks  paa^  with- 
out any  perceptible  diminution  in  the  extent  of  the  effusion,  there  is  cause  for 
uneasiness.  Especially  is  it  diingerous  if,  in  addition,  we  have  those  ugly 
symptoms,  emaciation,  weakness,  and  hectic  fever,  which  point  to  the  con- 
version of  the  fluid  into  pus.  There  is  the  prospect  of  protracted  forma- 
tion of  pus  with  its  dangerous  sequelae,  including  tuberculosis  from  infective 
absorptioiu 
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That  these  dangers  can  in  a  great  measure  be  obviated  by  prompt  thora- 

I  csentesb  ought  now  to  be  universally  admitted.      Anstie  predicts  that  the 

icxperienee  of  the  next  twenty  years  will  enable  ua  to  eni^ure  an  absolute 

'  immunity   from   fatal    result'*    from   either  of  these   serioiiB   curnpli cations, 

Symptoms  of  cedema  of  the  lungs  or  of  cyanosis  are  bud  prognuntie  signs ;  so 

ii*  diminution  in  the  amount  of  urine  secreted,  which  indicates  that  the  arteries 

are  incompletely  filled.     Still  woi-se  are  the  symptums  of  uver-diriteoiiion  of 

F  the  veins,  dropsy,  and  the  appeanince  of  albumen,  cu^t^,  and  bkwd  in  t!ie 

'  urine. 

The  prognosis  in  secondary  pleurisies  is  much  more  serious.  In  eases 
where  the  effusion  is  purulent  at  their  commencement,  the  prognosis  is  graver 
than  when  it  becomes  purulent  after  remaining  some  tbne  in  the  cavity.  This 
is  because  they  arc^  often  pytc^mic  in  tlieir  origin. 

With  modern  treatment,  however,  the  percentage  of  recovery  is  greater 
than  it  formerly  wa^i.  When  we  have  to  conteutl  with  chronic  purulent  cases 
occurring  in  cachectic  constitutions  or  in  those  debilitated  by  other  illnesees, 
especially  tubercular,  the  prognosis  is  necessarily  unfavorable.  The  most 
fetal  of  all  secondary  pleurisies  are  those  supervening  in  t!ie  course  of 
•  pyemia  or  puerperal  infection.  Here  death  is  the  rule,  recovery  the  rare 
i- exception. 

Pleurisies  supervening  on  Bright's  di&ease  or  nepliritis,  following  scarlatina 
and  idiopathic  fevers,  have  a  hieh  rate  of  mortabty.     The  modern  employ- 
.ment  of  the  thermometer  is  of  tne  greatt^st  as^si^tanee  to  uyi  in  forming  our 
I  prognosis.     Marked  variations  of  temperature,  whether  they  be  below  the 
inormal   or  constantly  high  or  advancingly  high,  have  grave  significance. 
lAnstie*s  valuable  results  from  the  use  of  the  sphygmograph,  as  giving  us  the 
I  fiivorable  and  the  unfavorable  pyrexia!  pulse-furms,  cannot  be  over-e>!ti mated. 
Wc  fully  concur  with  him/*  that  in  the  dangerous  sc^^ondary  pleurisies  the  com- 
bined use.  for  prognostic  purposes,  of  the  thermometer  and  the  sphygruograph 
18  more  valuable  than  all  the  other  modes  of  observation  put  together.''    It  is 
80  because  they  give  us  accurate  physical  data  by  which  we  can  eetiroate  the 
exact  condition  of  the  patients. 

Relapses,  with  a  rapid  increase  in  the  amount  of  fluid  alter  reab&orption 
been  active  and  convalescence  apparent,  are  frequently  attended  w^ith 
er,  because  they  often  denote  a  tubercular  or  hemorrhagic  developmentv 
.  very  unfavorable  sign  is  the  rapid  increiise  in  the  elfiislon  after  spontaneous 
or  artificial  discharges,  esjieci  ally  if  the  fluid  has  hero  me  fetid  in  it**  character 
and  has  the  dark  appe^irance  of  unhealtliv,  purulent  matter. 

Treatment, — "^The  study  of  the  natural  history  of  acute  fibrino-genic  pleu- 
jrisy  teaches  us  that  there  is  always  in  it  a  tendency  toward  recovery  unleas 
[there  is  some  constitutional  weakness  behind  the  disease  or  a  large  fibro-serous 
letihsion  resulting  from  it     We  have  all  met  with  cases  where  patients  have 
f  recovered  in  the  course  of  a  month  or  six  weeks  spontaneously,  without  any 
treatment.     Of  A.  L-  Mason's  2U0  cases,  132  recovered  without  having  to  resort 
to  thoracentesLs.    It  is  often  a  harmless  disease  when  left,  as  tar  as  medica I  treat- 
ment is  concerned,  entirely  to  itself    Of  course  the  body-tem]>erature  and  the 
physical  evidence  of  the  effuaion  ought  always  to  be  carefully  observetl.     The 
[nygienic  treatment  ought  never  to  be  neglected.     We  should  insist  upon  rest 
in  bed  in  the  most  coinfortable  fM>sition  to  the  patient.     The  temperature  of 
the  room  should  be  from  Oo'*  F,  to  ^i^°  F.,  the  approximate  in-door  winter 
.degree  for  healthy  adults.^     The  body,  esjHtcially  tnc  chesty  should  be  kept 
rquiet;  all  unnecessary  movement  Hiiould  be  avoided.     The  food  ought  to  be 
nourishing  in  quality,  easy  of  digestion,  and  in  quantity  sufficient  to  keep  up 
healthy  nutrition.     Stimulants  are  unnecessary,  but  it  is  a  ndstake  to  with* 
draw  water,  which  contributes  so  much  to  the  comfort  of  the  patit^nt  and 
1  Bo8i(m  Oiiy  Hwtp.  Reportn^  3d  Series,  1882. 
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cannot  injure  hini  in  the  first  stage.  We  should  take  care  that  the  patient 
has  enough  sleep.  If  necessary,  mild  hypnotics  should  be  used.  The  effu- 
siun  rt^iSuTts  from  the  inflammatory  proceee,  and  not  from  simple  transuda* 
tioii.  K  the  pain  is  very  severe,  we  must  resort  to  the  administration  of 
opium  by  mouth  or  to  Lypodermies  of  from  one-eighth  to  one-sixth  of  a 
grain  of  muri»hia ;  this,  however,  should  be  avoided  when  possible,  as  prepa- 
rations of  opium  impair  the  appetite  and  depress  the  patient.  The  pain  ordi- 
narily passes  off  in  48  houra,  and  can  often  be  relieved  by  application  of  hotr 
water  bags,  turpeotiue  stupes,  or  unudyne  liniments.  Bluodletting,  general 
ur  local,  is  rarely  necessary.  Leeches  will  ^ive  relief  to  the  acute  pain,  but 
opium  doea  that  more  effectively.  Depletctry  remedies  are  hurtful  and  retard 
convalescence,  and  do  not  control  the  amount  of  the  effusion,  which  in  itself 
is  depletory.  If  the  patient  is  seen  at  the  initiation  of  the  disease,  a  large 
dose  of  quinia  (from  ten  to  fifteen  <rraini?),  esperially  if  the  temperature  goea 
to  11)1°  1%,  often  has  a  marked  eflect  in  controlling  the  temperature  and  also 
the  tendency  to  effusion.  Bmaller  doses  may  be  repeated  every  few  hours. 
Liq.  arumonii  acetiitis,  in  fjj  to  f'^ij  doses  every  tAvo  hours,  and  Apollinaris  or 
other  alkaline  drink?,  relieve  vascular  tension  and  promote  the  action  of 
the  skin  and  kidneys.  During  the  pyrexia,  with  the  effusion  increasing,  we 
endeavor  to  lower  arterial  pressure  within  the  pleural  vessels  by  aconite, 
diaphoretics,  mild  salines,  duiretics,  with  complete  rest  of  the  body.  Hot 
iipplications  (not  heavy  poultices,  however)  may  sometimes  be  used  at  short 
intervals,  with  a  vicw^  of  dilating  the  superficial  vessels  and  thus  relieving 
tiiose  of  the  interior. 

Under  this  simple  treatment  many  patients  arc  sufficiently  well  in  a  few 
weeks*  time  to  sit  up.  They  ought  not  to  be  permitted  to  move  about 
unless  there  is  a  very  small  amount  of  eflusion.  Roberts*  of  University 
College  HoBpital  applies  adhesive  strijis  over  the  chest  in  all  C4ise8  from  the 
Ijcginning.  Mason  prefcis  ^lartin^s  india-rubber  bandage,  three  or  four 
inches  wide,  extending  from  the  lower  border  <>f  the  ribs  to  the  axilla,  as  it 
adapts  itself  better  to  the  chest-walls  and  supplies  an  easily-regulated  elastic 
pressure.  He  considers  it  also  useful  in  promoting  absorption  after  tapping. 
Genenilly  in  three  or  four  weeks,  in  favorable  cases,  the  eifhs ion  has  neen 
absorbed  and  the  patient  is  able  to  resume  his  ordinary  duties.  The  writer 
cordially  endoi-ses  Anstie  and  Bartholow's  protests  against  the  employment 
of  mcrcun'  for  any  supposed  aplastic  propertie^.  It  really  exiiausta  the  recu- 
perative forces  of  the  organism,  and  probably  injures  instead  of  benefiting  in 
pleurisy. 

If  the  exudation  be  in  considerable  tjuantity,  three  or  four  weeks  may  be 
required  for  its  absorption.  If  this  process  is  sluggish,  can  we  by  medicines 
promote  it  ?  Mercury  has  lost  its  old  reputation  as  a  remedy  for  this  pur- 
pose. Iodine  externally,  and  iodide  of  jwtassium  in  decided  doses,  still 
retain,  to  a  limited  extent,  the  confidence  of  practitioners.  Preparations 
of  iron,  especially  the  muriatic  tincture,  have  had  better  ejects  in  the 
hands  of  the  writer  than  any  other  remedy.  Large  blisters  cause  ^reat 
discomfort,  and  their  utility  is  very  queetionable.  Alkalies  poaseas  the 
power  of  dissolving  exudation,  and  of  tneee  the  most  efficient  is  ammonia, 
especially  cjirbonate  of  ammonium  in  doses  of  from  five  to  ten  graina. 
i^aline  laxatives,  by  producing  watery  stools,  have  some  power  in  reducing 
the  amount  of  fluid.  Some  authors  recommend  highly  the  acetate  and 
citrate  of  potassium  dissolved  in  a  decoction  of  scoparium.  J.  W.  Hunt' 
places  most  reliance  upon  nilocarpus  pinnatus,  which  has  given  him  most 
marked  and  successful  results,  even  where  other  remedies  have  failed.  He 
pushes  it  to  the  extent  of  producing  extreme  diaphoresis.  He  comroenceB 
with  thirty  minims  of  the  fluid  extract  four  times  daily,  rapidly  increasing 

*  Quftin'fi  Mvdi&d  Dieiitmary.  >  Dublin  Jtmnud  Mai  SeL,  L)ec.,  J  882. 
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the  quantity  and  the  frequency  of  the  doses  to  the  extent  of  f^  every  two 
hours.  The  one-eighth  of  a  grain  of  its  alkaloid,  piJocarpine,  given  nypo- 
dermically,  acts  very  promptly.  He  admits  that  the  vital  forces  are  ao  ex- 
hausted by  this  treatment  as  to  require  at  once  the  admiiiiatratioD  of  tonics, 
especiallv  of  iron  with  str*3ng  food.  Grasset*  reported  5  casaB  of  effusion 
treated  by  jaborandi.  They  were  cases  of  pleurisy  without  fever  or  sign  of 
inflamnjation — cases  which  ordinarily  require  several  blisters  to  produoe  an 
efied 

Ernest  Wemaere*  reported  7  cases  of  acute  pleurisy  where  there  was  con- 
siderable febrile  reaction.  Jaborandi  was  effectual  in  every  case,  and  the 
effusion  rapidly  disappeared  after  two  doses  of  the  infiision.  The  fever  at  the 
tame  time  was  diminished,  and  there  was  no  return  of  it,  as  frequently  occors 
in  non-inflammatory  cases.  It  has  less  effect  upon  chihiren  than  upon  adults. 
In  a  case  of  Wernaere*s  only  one  dose  was  given. 

The  value  of  counter-irritants  has  been  frequently  questioned  of  late  years. 
Fly  blisters  give  relief  in  limited  dry  pleurisy.  Many  practitioners  have  great 
confidence  in  large  blisters  u^d  over  the  chest  atler  the  febrile  stage  has  sub- 
sided. Woillez,  in  tabulating  the  results  of  the  various  means  of  promoting 
absorption,  puts  purgatives  first  in  utility,  and  blbters  last.  Blisters,  be 
claims,  had  no  effect  in  90  per  cent,  of  cases.  The  iodide  of  iron,  in  fjilb, 
or  the  compound  syrup  of  the  iodide  of  iron  and  manganese,  with  improved 
digestive  powers,  are  the  be^t  means  of  promoting  absorption.  At  this  period 
of  the  disease  it  is  an  advantage  to  lessen,  within  certain  Hmits,  the  amount 
of  fluid  taken  into  the  stomach,  forcing  the  blood  to  abstract  water  by 
absorption  from  the  chest.  Jaborandi  baa  the  same  effect  by  withdrawing 
water  from  the  blood. 

There  are  cases  of  excessive  quantity  of  fluid,  and  others  which  resiat  all 
drugs  given  to  promote  absorption.  Among  these  are  some  acute  cases,  but 
many  of  a  subacute  and  chronic  nature,  where  the  effudon  remains  station ary> 
injuring  respiration  and  often  mechanically  endangering  life.  This  occurred 
in  nearly  one-third  of  Mason \^  ease**^. 

Thoracente.HLs. — In  studying  the  history  of  this  operation  we  have  seen 
how  frequently,  since  the  time  of  Hippocrates,  it  has  been  in  favor  with 
practitioners,  and  then  has  fallen  into  discredit.  During  the  pant  thirty 
years,  thanks  especially  to  Bowditch  and  Trou.'iseau,  it^  unquestionable 
value  has  been  established,  and  is  now  universally  recognised.  Improved 
knowledge  of  pathology,  safe  and  easily-applied  instruments,  together  with 
the  discovery,  By  Lietcr,  of  the  means  of  securing  the  operation  from  septic 
dangers,  have  perfected  this  surgical  treatment.  Observation  in  hundreds 
of  cases  has  proved  that,  properly  used,  it  is  almost  without  risk.  As  a 
means  of  diagnosis  it  is  the  most  accurate  we  possess ;  as  a  treatment  for 
affording  positive  relief  it  is  a  boon  to  suffering  numanity;  as  a  method  of 
cure  it  has  been  most  successful. 

Buch  being  the  estimate  of  its  value,  let  us  study,  Ist,  the  indications  for 
its  use ;  2d,  the  manner  of  operating ;  3d,  and  finally,  the  objections  founded 
upon  the  accidents  that  have  followed  its  application. 

The  indications  are  met  with  in  two  conditions— that  of  exceasive  accu- 
mulation of  fluid,  and  where  there  is  non-absorption  of  the  effused  liquid. 
In  ^ing  over  the  symptoms  we  have  seen  the  effects  of  large  collections  of 
fluid  in  the  pleura — how  the  heart  is  pushed  out  of  its  normal  position,  and 
how  the  large  blood-vessels  are  distorted.  We  have  called  attention  to  the 
retraction  and  compression  of  the  lung  until  in  many  cases  it  is  airless,  and 
thus  not  able  to  perform  it^j  functions.  We  have  shown  that  all  the  adjoining 
organs  and  cavities  are  sometimes  forcibly  thrown  out  of  the  position  nature 
placed  them  in.  The  liver  is  pressed  forward  into  the  abdominal  ca\4ty,  and 
^  Jmmtal  de  Thtro/ptndiqM^  Avril,  1876.  *  Th^  de  Paris,  1870, 
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the  diapbragm  is  unable,  from  mechanicxLl  pressure,  to  ascend  cmd  coDtnict. 
The  mediastmuin,  with  its  contents,  is  mnteriiilly  interfered  with.  Observation 
has  shown  that  such  a  state  is  a  very  dangerous  one.  Not  only  does  it  causc^ 
great  dyspocea,  pain,  and  oppression,  but  the  risk  to  life  is  imminent.  Ln  it 
number  of  instances  it  has  cau&ed  death.  Trousseau  tells  us  of  3  death* ; 
Lacaze  reports  others.  Bowditcli,  haviug  seen  several  fatal  caaes  produced 
by  the  quantity  of  fluid,  worked  with  energy  and  perseverance  until  he 
was  furnished  by  Wyman  with  his  ingenious  aspirator,  of  which  he  pruniptly 
availed  himself,  notwithstanding  the  objections  he  met  with  from  others. 
"Ridicule,"  he  says,  "was  jjolnted  at  me  by  some  high  in  surgery:  at  firt-t 
the  whole  medical  profession  waa  against  me."  He  could  not  stand  still  and 
see  men  die  whose  liveji  could  be  saved.  Chew  had  a  patient  die  suddenly 
from  this  cause.  Many  authors  mention  cases  of  deatli  from  the  lar^ 
amount  of  fluid.  Wilson  Fox  summed  up  from  the  records  between  50 
and  (>0  deaths  from  effusion  in  the  pleural  sac.  Moreover,  many  patients 
have  died  where  the  disciase  was  not  recognized.  The  condition  of  the 
circulatory  apparatus  is  such  that  we  can  readily  understand  that  emboli 
would  form  m  the  heart,  in  the  large  blood-vessels,  and  in  the  parenchyma 
of  the  lung  it^^elf.  These  clots  produce  grave  results.  If  they  form  in  the 
pulmonary  veins  or  in  the  left  heart,  they  determine  an  embolic  obstruction 
of  the  central  artery,  w*tth  all  its  coniie<|uence8 — apoplexy,  hemiplegia,  etc. 
If  it  forms  in  the  right  heart  or  in  the  puluujiiary  artery,  it  may  produce 
rapid  aphaj^ia  aud  death  (Paget).  I^Duis  was  certainly  wrong  when  from  hia 
150  cases  of  pleurisy  he  deduced  the  law  that  none  died  of  this  disease  per  ee. 
It  is  thus  a  matter  of  the  utmost  importance  that  we  should  be  able  to  recog- 
nize that  there  is  a  quantity  of  fluid  capable  of  producing  such  serious  results. 
The  call  for  relief  and  dimioution  of  the  amount  of  fluid  by  thoracentesis  is 
urgent.  What  amount  is  dangerous  to  life,  and  how  can  we  arrive  at  an 
accurate  cistimate?  To  what  extent  can  w^e  judge  by  the  subjective  symptoms, 
especiailv  by  the  dyspno&a  ?  Andral  and  Trousseau  both  speak  of  it  as  a 
very  fallacious  and  uncertain  symptom,  and  by  itself  may  he  unimport- 
ant as  an  indication,  Ln  the  beginining  of  the  disease  we  find  suflbcating 
dyspnoea  for  a  time  when  there  is  very  little  fluid.  Diffheible  stimulants  and 
anodynes  give  relief  On  the  other  hand,  there  are  patients  who  with  large 
amounts  of  fluid,  even  two  quarts,  walk  about  with  but  little  difficulty  m 
breathing,  and  attend  to  their  pursuits  unconscious  of  being  in  danger  of 
sudden  death.  Bowditch*  speaks  of  several  fatal  cases  in  simple  pleurisy 
from  excessive  amounts,  **  from  sudden  failure  of  the  power  of  the  heart, 
with  or  without  more  or  less  dyspncBa."  This  is  especially  the  case 
where  the  fluid  forms  insidiously,  without  marked  general  symptoms. 
When,  however,  we  meet  with  dyspnoea,  together  with  other  and  more 
reliable  symptoms,  it  is  very  significant  of  danger,  and  ought  to  force 
us  to  resort  to  thoracentesis  to  afford  mechaniciil  relief.  If  we  rely  upon 
general  symptoms,  we  may  be  deceived  as  to  the  amount  of  fluid,  and  senous 
results  may  follow.  However,  we  must  bear  in  mind  that  the  most  impeni' 
tive  reasons  for  thoracentesis  are  the  signs  of  threatened  failure  of  cardiac 
power.  Bowditch  lays  down  the  rule  that  *'  if  the  dyepncea  is  excessive,  so 
as  to  amount  to  permanent  orthopno^a,  or  if  I  learn  that  within  a  few  hours 
previous  to  my  visit  there  has  been  even  one  attack  of  momentary  orthopncea 
during  which  the  patient  felt  as  if  the  breath  would  be  wholly  lost,  1  tap 
immediately,  provided  I  am  sure  that  there  is  even  a  small  quantity  of  fluid 
in  the  pleural  cavity,  and  that  it  is  apparently  the  chief  or  perhaps  only 
cause  or  the  orthopnoea.  I  fear/'  he  says,  "  death  may  occur  before  my  next 
visit/'  This  eminent  American  authority  on  this  subject  lays  down  as  the 
result  of  hia  vast  experience  the  rule  that  **when  a  patient  comes  under 

■  Unpublished  MSB. 
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Dotioe  in  whom  a  large  quantity  of  fluid  has  been  long  eflfused,  I  advi^ 
horacentesis  as  the  Srst  remedy."  The  author  ventures  to  aasert  that 
rbere  the  amount  is  excessive  tliere  is  immiDcut  dimger  to  liie  from  the 
oechiinical  results  of  the  presence  of  the  fluid,  even  during  the  febrile 
._tages;  conseauently  tboracenteais  is  urgently  necessary.  I  am  eonhrmed 
in  this  view  ny  Dieulafoy,  Fernet,  Clitford  Allbutt,  Maraball,  and  Cross. 
Barnes'  says  In  all  cases  where  the  effusion  is  large  and  where  dyspncea 
b  urgent  it  is  better  to  operate  at  once,  **  It  is  my  practice  to  operate  at 
once  when  the  chest  is  two  parts  tilled  vnih  water,  without  waiting  for  urgent 
dyspnoDa."  Dieulafoy,  in  discussing  these  qyestions,  states,'  after  consulting  all 
^tike  authorities  accessible  to  him,  that  death  has  never  been  caused  by  less  than 
vo  liters  (equivalent  to  62}  f^),  except  in  one  instance  reported  by  Blackey, 
"^where  after  death  there  was  found  loOO  grammes  (47  f^).  In  adults  with 
well-formed  cheats  he  considers  1800  or  2000  grammes  as  the  amount  demand- 
ing gurgical  interference.  He  candidly  acknowledges  that  he  cannot  make 
this  an  absolute  rule,  because  the  capacity  of  the  pleural  sacs  must  necessarily 
vary  in  different  individuals  according  to  their  height,  breadth,  development 
of  thoracic  muscles^  sex,  etc, ;  consequently,  the  inconveniences  and  functional 
disturbances  produced  by  a  given  quantity  of  fluid  in  the  chest  must  be  dif- 
ferent in  different  persons.  But  how  can  we  arrive  at  an  accurate  estimate 
of  the  amount  in  tlie  chest  ?  Dieulafoy/  in  calculating  the  quantity^  states 
that  if  it  amounts  to  1200  grammes  when  it  reaches  the  sixth  intercostal  space, 
it  ought  to  be  valued  at  2000  grammes  when  it  is  found  at  the  third  intercos- 
tal space.  This  is  only  approximative  and  unreliable.  The  height  of  liquid 
is  not  always  proportional  to  f|uantity.  It  varies  with  size  of  chest,  resistance 
of  organs  and  walls,  and  condition  of  lungs,  Potain  insisted  upon  the  diffi- 
culties that  the  pulmonary  hyperaemia  caused  in  the  diagnosis,  the  abundance 
of  fluid,  the  variable  degree  of  yielding  of  the  lung,  and  the  adhesions  which 
liave  drawn  the  walls  to  the  lung.  The  true  way  of  judging  of  the  necessity 
for  the  operation  is  from  the  grave  functional  disturbances  tmt]  by  the  deiriite 
positive  physic4il  signs  which  give  us  unmistakable  indications  which  we  dare 
not  neglect.  We  can  calculate  the  amount  of  the  ertiision  by  the  level  of 
the  flatness  on  percussion,  by  mensuration  with  the  cvrtometer,  and  of  the 
impaired  thoracic  movements  by  the  stethometer.  Physical  examination 
reveals  the  extent  of  the  displacement  of  the  heart  ami  other  viscera.  The 
displacement  of  the  abdominal  viscera,  the  liver,  the  ppleen,  nod  the  stomach 
fihows  that  there  must  be  excessive  amount  of  effused  fluid  in  pleura^ — enough 
to  produce  serious  intra-thoracic  pressure.  This  is  a  condition  demanding  sur- 
gical interference.  The  Skodaic  resonance  under  the  clavicle,  the  complete  flat- 
ness being  horizontid  instead  of  giving  us  the  Ellis  curve,  impaired  resonance 
over  the  posterior  triangle  becoming  abi^olute  dulnt?ss,  the  presence  of  cavern- 
ouflor  amphoric  respiration  ne^ir  the  sterDal-clavicuhir  articuliititm,  and,  in  rare 
instances,  subclavian  murmur  from  pressure  upon  the  subclavian  artery, — all 
these  signs  give  unmistakable  evidences  that  the  pleural  cavity  is  tlill  of  fluid. 
It  is  important,  io  considering  the  treatment,  to  torni  a  correct  estimate  of  the 
degree  of  intra-thonicic  pressure,  for  Erichson  has  shoi^-n  that  the  mere  col- 
lapse of  a  lung  affecti?  but  little  the  facility  of  the  circulation  through  it ;  its 
compression  or  forcible  collapse  necessarily  retards  the  circulation  and  throws 
extra  work  upon  the  already  overburdened  heart.  Tlie  more  precise  our 
physical  diagnosis,  the  more  appropriate  will  be  our  trentment.  Douglass 
Powell  found  the  intra-thoracic  pressure  to  vary  from  a  —  pressure  to  }  and 
1  i  inches  of  mercury  at  the  commencement,  and  from  —i  to  — *,  and  even  — ^1, 
inch  mercury  at  the  termination  of  paracentesis,  there  being  in  all  eases  a  more 
or  less  considerable  amount  of  fluid  still  remaining  in  the  pleura.    He  states, 

»  Bril  AM.  Jmtrnal,  Dec,,  1877. 

*  JVouwau  Di4U,  Mid.f  vol,  xxviii.,  art.  "*  Thorncentesiii."  •  Loe,  eiL 
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ad  the  result  of  his  own  obsen^atious,  that  in  recent  caaes  the  period  of  efiusioD 
at  which  the  intra-thoracic  pressure  is  converted  from  a  —  pressure  or  zero  to 
a  positive  prej^uro  uf»on  the  lung  and  heart  \^  marked  clmicallj  (1)  by  the 
ilatuess  mounting  up  above  the  third  cartilage  (patient  in  sitting  position), 
and  (2)  by  the  Skodaic  resonance  becoming  changed  from  the  mil  note 
to  a  more  tubular  quality.  The  extent  of  Skodaic  resonance  is  a  very 
valuable  imlication  of  the  amount  of  fluid,  and  consequently  of  the  pro- 
priety of  operating.  If  thb  tympanitic  resonance  be  down  to  the  third 
rib,  and  the  cvrtometer  shows  no  decided  enlargement,  we  had  bt-tler  nut 
interlere.  On  the  other  hand,  if  the  iSkodaie  vsign  is  not  heard,  and  insteiid 
there  is  flatness^,  we  will  be  sure  to  find  decided  increased  meaisuremente  and 
tubular  breathing  behind.  Under  such  circuiu stances  we  may  feel  confident 
of  positive  intra-thoracic  pressure  of  from  one  inch  to  one  inch  and  a  Imlf 
of  mercury — an  ainount  sufiRcieDt  to  compress  the  lung  and  interfere  with 
the  hearths  action.  There  m  mme  danger  of  syncope,  even  if  the  patient 
remains  motionless  in  bed,  but  if  he  moves  about  he  is  in  bnniinent  aanger. 
The  subject  i»  annoyed  by  a  .ntraining  retching  cough  with  frothy,  viscid  sputa 
witli  [>erhaps  sonie  discolored  points.  The  heart  and  the  lung  of  the  healthy 
side  give  warning  of  the  danger,  which  ought  never  to  paiss  unheeded.  A 
murmur  may  be  heard  over  tlie  disphiced  heart,  and  over  the  lung  on  the 
unafiected  side  we  may  hear  a  fine  crepitant  rSJe,  showing  pulmonarv  hyper- 
ujmia  and  i^^ulting  a^deina.  The  syphun  or  aspirator  will  aflbrd,  l)y  with- 
drawing perhaps  a  quarts  the  necessary  relief,  isature  wiU  do  the  rest  in 
a  large  proportion  of  cases. 

We  cannot  always  estimate  accurately  the  quantity  of  fluid  by  the  displace- 
ment of  the  heart  and  other  organs.  The  retractile  energy  of  the  lung  is 
a  very  important  factor  in  producing  this  result.  A  very  large  effusion, 
associated  with  a  very  powerful  lung,  will  produce  but  slight  displace- 
ments,  while  small  efl\»siong,  when  the  lung  of  the  aflected  side  has  lost  its 
elasticity,  will  cause  relatively  great  displacements  (Garland).  If  there  be 
no  adhesions  preticnt,  the  letter  S  curve  of  flatness  becomes  a  sign  of  the 
greatest  value.  It  marks  accurately  the  height  of  the  effusion.  Knowing 
thiB,  as  well  as  the  position  of  the  heart  and  diapliragm,  and  the  ciipacitv  of 
the  chest,  we  can  estimate  the  quantity  of  fluid  in  the  pleural  cavity.  If  in 
left  pleurisies  the  heart  be  so  pressed  out  of  position  that  its  apex  beats  to  the 
right  of  sternum  it  is  very  diagnostic.  W  ith  these  signs,  whether  accom- 
panied by  dyspnoea  or  not,  we  must  regard  thoracentesis  as  imperatively 
called  f^T.  I'he  presence  of  the  febrile  movement  is  not  a  counter-mdicatiOD 
under  these  circumstances.  The  presence  of  a  basic  murmur,  caused  by  the 
heart  or  aorta  displacement,  is  an  urgent  indication  for  surgical  interference. 

There  are  attacks  of  fainting  and  s\Ticopc,  suflbcative  paroxysms,  with 
irregular  and  painful  palpitations  of  the  heart,  with  sometimes  alarming 
threatenings  of  asphyxia — ci^peeially  in  pleurisy  of  the  left  side.  Thes?e 
symptoms  are  probably  due  to  the  twisting  of  the  inferior  cava  as  it  passes 
tJaroiigh  the  quadrilateral  foramen  of  the  diaphragm.  The  danger  is  neces- 
aarily  increased  by  long  continuance  of  the  enusion.  Prompt  surgical  treat- 
ment is  indicated  when  we  detect  evidences  of  embarrassed  circulatifin  in  tlia 
opp<^i6ite  lung,  witii  a  blowing  quality  of  respiration  and  subcrepitant  and 
oedemic  rAles. 

In  all  cases  of  double  pleurisy,  where  the  total  amount  is  sufScient  to  fill 
one  wlmlc  cavity,  we  ought  not' to  postpone  operating.  Even  when  the  effb- 
sion  is  not  very  large,  if  there  are  other  diseases  of  the  respiratory  or  circu* 
latory  systems  to  cause  grave  complications,  and  danger  of  increased  impair- 
ment o/  their  functions,  thoracentesis  is  rendered  neces.'^ary.  That  these  con- 
ditions justify  thoracentesis  we  believe  no  one  who  has  any  practical  experi- 
ence will  qu(%ttioii.     But  two  oonditiuns  exist  where  there  i&  considerable 
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dL0ereDce  of  opinion  in  regard  to  the  propriety  of  operating::  Ist^  during  the 
febrile  stage,  and,  2d,  where  moderate  eflTuaifin  remains  uriabsorbed. 

In  regard  to  the  first  of  these,  maDj  authorities,  even  among  the  most 
enthusiastic  advocates  of  the  operntionj  have  contended  that  unless  there  is 
imminent  danger  to  life  from  the  excessive  collection  of  fluid,  it  sliould  not 
be  withdrawn,  as  it  would  at  once  re-form,  and  additional  inflammatory  action 
might  be  excited  by  surgical  treatment.  Custiaux,*  however,  strongly  advo- 
cates the  view  that  the  operation  by  aspiration  wilJ  hasten  the  cure  of  acute 
pleurisy  and  prevent  the  fbrmution  of  the  fibrinous  deposits  and  bands  which 
to  a  greater  or  less  degree,  even  in  moderate  eftusions,  impair  the  expansion 
of  the  lungs.  He  relates  37  crises,  almost  all  of  which  were  operated  upon 
by  himself  He  was  successful  in  all  of  them,  and  the  patients  suffered  no 
inconvenience  or  discomtort  in  consequence.  In  most  of  hia  cases  the  pulse 
and  body -temperature  fell  (perhaps  the  same  day,  certainly  the  next  morning), 
and  even  became  normal  after  the  operation,  and  the  patients  improved  rapid- 
ly. He  aspirated  as  soon  as  he  detected  the  presence  of  fluid  hy  exploratory 
punctures,  Wlieving  that  from  the  moment  we  have  at  our  disposition  sure 
means  of  relief  which  are  harmless,  it  is  useless  to  leave  to  nature  the  duty 
of  removal — useless  to  leave  to  untrustworthy  medication  the  relief  which  we 
can  promptly  give.  He  operated  at  the  height  of  the  fli'st  or  inflammatory 
stage  of  the  disease.  He  assigned  as  reasons  tor  operating  that  he  thereby 
relieved  the  lung  of  the  compression  which  impairs  expansion ;  that  he  removed 
a  liquid  rich  in  fibrin  and  capable  of  increajsing  the  thickness  of  the  neo-mem- 
branes ;  that  by  restoring  the  power  to  dilate  he  further  prevented  the  lung 
from  being  compressed  by  the  false  membranes.  The^e  membranes  cannot 
become  organized  unless  they  are  separated  by  fluid.  He  states  that  he  re* 
raovecl  the  fluid  as  completely  as  possibJe.  As  soon  as  the  eavit}^  was  emptied 
respiration  was  made  easy  and  the  patient  was  relieved.  Auscultation  showed, 
by  the  vesicular  murmur,  that  the  hmg  had  resumed  it^  place  without  diffi- 
culty from  top  to  bottom.  The  eflusion  returned,  only  in  a  few  cases,  with 
high  temperature  and  frequent  pulse,  but  another  operation  eifectuallv  ar- 
rested them.  The  pleurisy  was  cut  aliort  and  puncture  was  considereil  the 
means  of  aborting  the  disease.  The  duration  of  the  disease  treated  by  this 
means  was  much  shorter.  Thus  the  patients  were  nut  forced  to  retain  for 
months  the  liquid  and  ialse  membranes  in  their  chest.  He  states  emphati- 
cally  that  there  never  su|)ervened  any  accident,  and  especially  that  he  never 
witnefised  as  a  result  the  transfomMUion  of  the  serosity  into  pus,  although  it 
ought  appear  theoretically  likely  to  occur,  as  the  serous  membranes^  alrt^y 
inflamed,  ought  to  be  more  sensitive  to  injury. 

This  testimony  is  very  strong.  Moutard-Martin  operated  upon  12  patients 
with  fibro-serous  effusions  where  they  had  existed  \ei*s  than  ten  days,  and 
where  there  was  more  or  ie,^  of  fever.  Out  of  this  number,  8  had  no  repro- 
duction whatever  of  fluid,  and  in  4  there  was  only  u  flight  re-formation,  and 
there  was  no  degeneration  into  purulent  fluid  in  any  of  them.  In  the  other 
coses  operated  upon,  where  the  effusions  dated  from  twenty  to  Hixty  days,  the 
fluid  was  almost  always  reproduced,  though  ordinarily  to  a  moderate  extent 
He  urges  the  prompt  withdrawal  of  the  fluid  as  the  most  successfiil  method, 
especially  if  tnere  is  rea^non  to  suspect  the  formation  of  false  membranes, 

Wedars'  results  confirm  this  view  of  the  harmle**8nesa  of  punctures  during 
the  febrile  stage;  and,  more  than  this,  they  show  tliat  they  hasten  the  cure. 
He  operated  on  17  patients  from  the  second  to  the  fifth  day,  luid  three  times 
I  from  the  eighth  to  the  tenth  day.     In  eases  of  acute  disease,  where  the 

^K  patients  were  exempt  from  pulmonary  nr  bronchiu!  complications,  the  cure 
^H  was  not  protracted  beyond  the  twelfth  day.  Some  were  cured  by  the  sixth 
^H  day.  His  patients  were,  for  the  moat  part,  vigorous  men,  you  tig  whiiera — 
^H  »  Thiim  dt  ParU,  1873.  '  Fburf^  rlht.  ,Uj,  ifjawhtnenU  plmrii,,  1877. 
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yery  favorable  subjects.  Ordinarily,  however,  as  shown  by  J.  h.  Mason's^ 
report  of  132  cases  where  the  operation  was  not  performed,  the  duration  of 
the  attacks  was  weeks,  and  in  some  cases  months.  He  considers  the  opera- 
tion more  apt  to  be  successful  if  performed  early  in  the  disetise,  and  that  the 
existence  of  fever  is  no  contraindication.  The  author  has  alwa}!^  pursued  a 
more  conservative  course,  and  abstained  from  operating  in  the  febrile  stage 
unless,  as  in  three  inBtances,  the  effusion  was  m  rapid  in  its  formation  that 
there  was  danger  of  j^erious  coiii^equences  from  the  amount  of  the  fluid.  In 
those  three  instance!^  the  result  was  successful  and  without  unpleasant  sequela*. 
Moutard-Martin*  states  that  aspiration  made  during  the  febrile  «tage  is  in  no 
wav  prejudicial  to  the  patient.  Dieulafoy'  advises  us  to  wait  until  the  fever 
fidls. 

To  remove  the  eflnsion  during  the  inflammatory  stage  does  not  appear  to 
be  rational  treatment  unless  the  quantity  is  so  excessive  as  to  endanger  the 
life  of  the  patient.  The  fluid  remains  limpid  unless  exposed  to  air  or  contact 
with  foreign  substancse.  When,  after  a  time,  there  is  some  coagulation,  it  is 
only  of  a  thin  layer  which  covers  and  protects  the  roughened  surface  of  the 
pleura.  A  eertiiin  amount  of  effusion  is  usefbl ;  it  separates  and  bathes  in 
a  bland  fluid  the  tender  and  inflamed  surfaces,  and  keeps  at  rest  the 
affected  portion  of  the  lung.  The  lung  in  health  exercises  a  constant 
traction  upon  the  pleural  sac,  the  vessels  of  which  have  therefore  to  efiis- 
tain  a  negative  or  a^piratory  pressure :  this  being  so,  it  is  physiological  that 
if  these  vessels  become  temporarily  weakened  and  congested  by  the  infliini- 
matory  prooeas,  increased  exudation  proceeds  from  them,  fhe  effect  of 
this  exudation  is  to  neutndize  lung-traction,  and  therefore  to  lessen  the 
afflux  of  blood  to  the  weakened  vessels.  "  Fluid  effusion  being  thus  both 
natural  and  salutsinr,  in  acute  pleurisy  we  must  be  watchful,  but  not  meddle- 
some" (Powell).  We  must  not  hurry,  but  we  must  try  if  nature  will  not  by 
spontaneous  absorption  cause  it  to  subside.  We  can  ordinarily  do  this  up  to 
the  end  of  two  or  even  tliree  weeks  before  resorting  to  artificial  n jeans. 

The  defervescence  in  pleurisy,  we  have  seen,  has  no  fixed  period,  as  in 
pneumonia.  In  favorable  acute  cases  the  absorption  begins  as  soon  as  the 
temfH^rature  begins  to  fall.  Moreover,  the  liquid  may  be  absorbed,  notwith- 
standing the  continuance  of  fever,  and  the  eifiision  may  continue  notwith- 
standing the  dtjfer\^escence.  In  the  sul>acute  form  the  febrile  period  passes 
by  unnoticed,  although  the  effusion  is  often  iiJ  large  quantity. 

When  not  urgent^  how  long  should  we  wait  for  abworption  of  fluid?  Thw 
is  a  question  much  digrussed,  and  not  yet  settled.  Wliat  becomes  of  the  effa- 
sion  m  the  acute  pleurisies  ? 

In  the  first  days  of  its  formation  the  liquid  portions  of  the  effbsion  are  re- 
absorbed by  the  normal  vessels  of  the  serous  membranes  at  the  points  left 
Intact  and  the  recent  vessels  of  the  neo-membnines,  but  the  organization  of 
these  last  demands,  to  be  complete,  from  two  to  three  weeks ;  it  is  not  until  the 
end  of  that  time  that  they  will  be  most  favorable  to  real^sorption.  Dyb- 
kowsky  points  to  the  unatomical  fact  that  the  lymph-vt*sscfe  are  found 
only  in  those  parts  of  the  costal  pleura  which  cover  the  intercostal  muscles, 
while  the  portions  which  are  retlectcd  over  the  ribs  are  destitute  of  such 
vessels. 

On  the  other  hand,  the  eccentric  prcK^^ure  made  by  a  considemble  cflusion 
on  the  plcuric  may  retard  their  viLscuhirization  and  lengthen  out  the  work  of 
absorption.  Moreover,  during  the  time  necessary  for  that  organ i:zation  a  cer- 
tain quantity  of  coagulable  fibrin  is  deposited  on  tlie  surface  of  the  serous 
membranes.  The  pseu<lo-raeuibranouB  bridles  are  not  slow  in  forming,  and 
cause  the  adhesions  wliich  press  the  lung  against  the  costal  wall,  the  verte^ 

1  Bofilm  OUy  Hoxpital  RrporU,  3d  Series,  1882.  «  Loe.  eU, 

■  Be  la  l%frraanti9^  ditnn  h  Pieur,  Aigut,  1878. 
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bral  gutter,  and  the  euperior  parte  of  the  thoracic  cnge,  toward  wkicli  the 
effusion  tends  to  force  them. 

In  very  favorable  casea  the  eflHiBion  may  disappear  by  the  twentieth  tiay  of 
the  diseaaa  In  many  ea,**es,  however,  it  lasts  with  the  false  membranes  for 
several  weeks,  and  not  infrequently  for  many  months.  Onses  are  recorded 
by  Powell  and  others  where  tne  eliusioQ  remained  of  a  sero-fibrinous  charac- 
ter for  eighteen  nionths  and  two  years,  Flint  mentions  two  cases  where  the 
efiuHion  waij  permanent,  having  lasted  for  years,  Wilson  Fox  ^  thinks  that 
there  is  but  sliglit  danger  of  the  ilnid  becoming  purulent  from  mere  lap?e  of 
time  unless  the  patient  should  have  another  fresh  inHammutory  attack.  It 
must  be  noted,  liowever,  that  such  is  not  the  case  in  children,  Voyct'  sayg 
that  simple  pleurisy  in  infants  is  transformed  into  purulent  pleurisy  with 
facility  and  extreme  rapidity^ — so  much  so  that  when  with  these  a  serous  effu- 
sion is  slowly  absorbed  there  is  great  danger  of  suppuration  taking  place. 
M.  Vertiac^  statt-s  that  chronic  serous  pleurisy  may  not  exist  among  children. 
In  13,000  sick  children  in  eleven  yeara  Barthez  did  not  have  a  single  case. 
Pathological  anatomy  has  demonstrated  to  us  that  this  fiuid  in  separating 
these  neo-membranes  on  the  parietal  and  pulmonary  pleurae  increases  their 
development.  The  plastic  rugosities  collect  the  fibrils  of  fibrin  on  their 
surface,  in  the  same  manner  as  they  are  found  on  the  twigs  in  whipping  the 
blood,  and  as  the  atheromatous  deposits  on  the  interior  of  blood-veasels  favor 
the  formation  of  emboli.  These  false  membranes  may  cause  a  number  of 
complications  by  surrounding  the  lung  with  a  thick,  inelastic  shell  The 
collapse  of  one  part  of  the  lung  diininisiie.s  nei^essarily  the  field  of  hsema- 
tofiis,  and  consequently  causes  a  compensatory  congestion  of  that  lung,  and 
even  of  the  lung  of  the  other  side.  This  occurring  in  an  individual  predis- 
pose*! to  tul>erculosis  or  in  a  condition  to  develop  and  cultivate  the  bacillus 
tuberculosis  may  start  the  disease,  Formad*  maintains  that  pleurisy  is  a 
verv  frequent  cause  of  pulmonary  tuberculosis.  These  imi>erfectly  organ- 
ized embryonic  membranes  cause  deformities  of  the  thorax ;  tliey  are  good 
ground  for  the  growth  of  pathological  products,  such  as  cancer  or  tubercle ; 
thdr  fragile  ciipillary  vessels  are  the  principal  cause  of  a  most  troublesome 
form  of  hemorrhagic  pleurisy,  (iSee  HEMOBRHAaic  Pleurisy.)  If  the  lung 
be  compressed  but  a  short  time,  it  does  not  undergo  irreparable  injury,  but  if 
for  a  considerable  time,  the  thickened  organized  membrane,  with  the  effusion, 
csauaes  a  more  or  leas  considerable  atelectasis,  binding  down  the  lung  and 
pierenting  its  expansion.  The  author  holds  that  the  effusion,  after  the  i<^\^r 
nafl  subsided,  is,  in  itself,  a  foreign  and  troublesome  element;  for  even  with  a 
medium  effusion  we  are  not  exempt  from  unpleasant  results. 

Although,  in  moderate  effusions,  there  is  no  compression  of  the  Itingi  yet  there 
is  Decessarily  collapse  of  it  pari  pfis.su  witb  the  amount  of  fluid.  This  inter- 
feres with  its  retractive  power — the  nispiratiorj  fori^e,  as  it  has  been  called — 
by  which  the  venous  blood  is  drawn  into  the  right  side  of  the  heart.  T.  B. 
CWtis  of  Boston  calls  attention  to  this  very  important  fact,  and  shows  that 
the  result  must  be  disturbance  of  circulation,  with  imperfect  blood-supply 
to  the  heart,  interrupted  cardiac  action,  feeble  arterial  tension,  together  witn 
venous  repletion  and  stagnation.  In  consequence  of  this  condition  there  is  a 
diminution  of  the  quantity  of  urine,  and,  as  genemlly  occurs  where  there  is 
venous  congestion,  a  small  tpiuntity  of  albumen,  cyanosis,  etc.  Fraentzel, 
Traube,  and  Lichtheim  attribute  the  venous  stagnation,  etc,  to  obstruction  in 
the  pulmonary  circulation  resulting  from  pressure  exercised  by  the  effiisiom 
Curtis  and  Garland  hold  that  these  had  synjptoms  are  not  caused  by  pressure, 
but  by  the  diminished  pulmonic  retractility  which  exercises  the  negative 
pressure  of  emptying  the  large  venous  trunks, 

>  BiiL  Meti.  Joum.,  Dev^  1877.  '  TW^  fh  Pim^  1870. 

»  Ibid.,  1865,        *  Paper  rend  before  the  Baltimore  Clinical  Sticiety,  Febniiiry,  1883. 
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Such  being  the  ill-eSecte  of  the  retracted  lungs,  is  it  well  to  allow  even  a 
moderate  amount  of  fluid  to  remain  in  the  pleural  sac  after  Nature  has  failed 
to  remove  it?  Besides,  the  jiretsenoc*  of  liquid  alone  displaces  the  organs, 
especially  the  heart  and  lunga ;  adhesions  form  and  keep  tnem  in  an  aDnor- 
mal  condition.  The  retracted  lung,  bound  down  by  bande,  becomes  enfeebled, 
loses  its  suppleness,  and  is  rendered  rigid,  *ieriouflly  impairing  respiration. 
There  exist  three  faetorsr — false  membranes,  adhesions,^  and  interstitial  pneu- 
raonia^ — which  tend  to  seriously  disable  the  lung  and  even  to  produce  complete 
atelectasis  pulmoniim.  We  must  hear  in  mind  tliat  there  i^  some  danger  of 
the  fluid  becoming  pundent,  especially  if  a  fresh  inflanmiatory  attack  should 
occur.  The  le^s  time  a  pleurisitic  ert'usiou  last-s,  the  sooner  the  patient  will 
l>e  placed  beyond  the  probability  of  these  serious  injuries  to  the  process  of 
hsematosts.  It  is  but  right  to  give  Nature  an  opportunity,  assisted  by  iron, 
salines,  diuretics,  iodine,  and  even  blisten?,  in  case**  of  moderate  eflusion.  The 
rapidity  of  Nature's  work  iu  many  cases  in  removing  large  quantities  of  fluid 
here  and  elsewhei^  is  wontierful.  But  if  she  does  not  act^  we  ought  not  to  let 
our  patient  become  feeble  and  depressed  in  his  nutrition,  or  perhaps  maimed 
for  life,  by  not  withdrawing  the  fluid.  Sometimes  the  absorbents  only  half 
do  their  work  of  removing  the  fluid,  and  leave  a  quantity  in  the  chest,  tjnder 
these  circumstances  tonics,  good  diet,  aod  change  of  air  will  complete  the 
ab8or|itir*n, 

The  question  arises,  How  long  shall  we  wait  for  absorption  ?  Test  first,  by 
exploratory  puncture,  the  nature  of  the  fluid  :  if  it  is  fibro-serous  day  after 
day,  tr}^  by  the  cyrtometer  the  size  of  chest  and  by  percussion  the  exact 
amount  of*^  flatness.  If  there  is  no  evidence  of  any  decline  of  the  eflxrsion 
in  two  weeks,  slowly  withdraw  some  of  the  fluid,  Tl^his  will  start  the  absorb- 
ents into  activity,  for  the  natural  absorbing  power  of  the  pleura  is  diminii?hed 
when  it  has  been  unduly  stretched  for  some  time.  The  layer  of  lymphatics 
subjacent  to  the  pleura  and  communicatiug  by  Btomata  with  the  pulmonary* 
lymphatics,  together  with  the  other  absorbent  vessels,  app4*ar  to  bt?  unable  to 
remove  the  fluid.  We  maintain  that  the  pressure  on  the  orifices  of  the  lymph- 
atics is  often  too  great  tor  absorption  to  take  place,  and  that  by  removing  the 
pressure  we  can  start  the  absorbents  into  activity.  Aspiration  under  th€*e 
circumstances  shortens  the  duration  by  several  weeks  and  hastens  convales- 
cence. J.  W.  Hunt^  advises  that  we  should  wait  two  or  three  weeks  before 
operating.  Loomis"  says  if  the  fluid  remains  stationar}^  for  (me  week,  or  is 
increasing  when  the  cavity  is  half  filled,  we  must  operate.  Barnes*  would 
only  wait  a  few  days  if  the  chest  is  half  full,  to  see  if  absorption  will  begiu 
to  remove  it.  When  the  chest  is  two-thirds  full,  he  advises  immediate  surgi- 
cal interterence.  Oxley*  advises  a  delay  of  three  or  four  wct^ks  before  oper- 
ating. AnBtie*s*  rule  is  to  poj^tpone  operating  for  one  month.  T.  Cliflbrd  All- 
butts'  general  rule  is,  if  an  eftusion  rises  above  the  angle  of  the  scapula,  and 
abides  in  that  ijuantity  or  itjcrejij^ei*  f<ir  two  or  three  weeks  in  spite  of  adequate* 
treatment,  it  must  be  drawn  ofl',  whether  the  patient  be  embarrassed  by  it  or 
not.  Bowditch *  says :  **  If  the  cflusion  does  not  subside  under  the  medical 
treatment,  and  the  s)Tnptoms  have  not  lessened  after  two  or  at  the  utmost 
four  weeks,  1  have,  after  long  experience,  been  led  to  the  following  general 
rules  for  ray  own  guidance:  1st.  I  never  allow  any  time  to  elapse  before  per- 
forming thoracentesis  after  a  decided  and  prominent  dyspnoea  appears,  or  if  a 
sudden  and  ver)"  thrcjitening  orthopntca  occur,  or  if  I  find  the  chest  hn» 
become  full  or  more  than   half  full  of  fluid  in  a  p«^rfectly  latent  manner 

'  Accordintc  to  Wilson  F'ox,  the  density  of  tlie  adhesions  and  fake  mambfcocs  it 
delerminec)  within  the  firet  forttii^ht  of  the  effimitvn, 

'  Lite.  ciL  *  i>w.  Reitp,  Org.,  etc,  1876.         *  lac.  ciL 

*  M  r.  Jf*-//.  Ex.,  8e|>l,.  1882.      •  SjflH.  Mtd.  ^  Qnain'a  /)trf.  MhI, 

•  UnpubUahed  M8S. 
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during  n  month  of  illness.  2d.  After  there  is  dulnesa  to  the  angle  of  the 
scapula,  with  the  other  rational  and  physical  signs  of  pleuritic  effusions,  I 
tap  within  four  weeks,  even  if  the  patient  seems  quite  comlortablej  if  the 
line  of  dulness  does  not  get  lower  and  seem  to  Bubside  under  the  treatment. 
I  think  fatal  mistakes  are  made  by  delaying  too  long  before  tapphig.'*  The 
author  prefers  ordmarlly  to  wait  for  the  subsidence  of  the  fever  in  acute  cases, 
unless  the  eflusion  is  in  dangerous  quantity.  The  practitioner  must  continu- 
ally use  the  thermometer  as  well  as  obser%'e  physical  phenomena  and  general 
symptoms.  Cyrtometric  tracings  give  very  valuable  indications  as  to  the 
activity  or  non-activity  of  the  abe^orbent  vessels.  After  the  fever  subsides 
the  fluid  may  be  regarded  as  a  foreign  body  doing  harm  to  the  two  prin- 
cipal organic  functions  upon  which  the  nutrition  of  the  animal  frame  is 
dependent — respiration  and  circulation.  It  is  from  this  standpoint  that 
Dieulafoy  *  advises,  if  absorption  is  slow  or  difficult  after  two  or  three  days, 
that  the  fluid  should  be  aspirated.  The  greatest  success  has  been  obtained 
in  cases  where  the  fluid  has  been  present  but  a  short  time.  The  number  of 
fatal  cases  is  increased  by  delay  of  operation.    Toussaint's  cases  show  this : 

4  deaths  in  176  cases  operated  upon  betwecD    Ist  and    20th  dav. 
6        "  80     "  "  "  "         20th  nnd    60th    '*' 

1        "  7     "  "  '*  ''        00th  and  TlOth    " 

In  the  quiet  kind  of  pleurisy,  formerly  designated  the  subacute  or  latent^ 
thoracentesis  is  especially  applicable.  Ordinarily »  when  the  practitioner  is 
consulted,  there  is  consideraole  fluid,  without  any  febrile  movement  Here 
we  are  in  duty  bound  to  assist  nature;  Iron  in  the  form  of  the  tincture 
of  the  chloride  and  the  syrup  of  the  iodide  are  our  best  remedies.  We 
cannot  give  the  patients  the  tonic  influence  of  outdoor  air  with  exercise, 
because  there  is  dan^^er  in  their  moving  about;  but  they  should  have  an 
abundant  supply  of  nourishing  food,  with  light  wines.  Absorption  is  very 
inactive  and  sluggish.  Even  with  moderate  effusion  to  the  extent  of  one- 
third  of  the  pleural  cAvity,  we  cannot  let  the  fluid  remain  too  long,  Pidoux 
desi>rniited  this  form  of  pleurisy  as  the  thoracentesis  variety. 

Conclusions. — 1st.  The  author  wishes  to  be  distinctly  understood  as  not  advo- 
cating aspiration  simply  because  there  is  an  efliision,  ns  a  mere  matter  of 
routine,  for  its  indiscriminate  employment  is  imdoiibtedly  attended  with  risk. 
He  does  claim  that  ite  performance  is  imperatively  called  for  when  the  pleural 
cavity  is  full  or  nearly  so;  when  there  is  much  displacement  of  the  heart  or 
other  viscera;  when  the  patient  is  suffering  from  serious  dyspno&a  and  danger 
of  syncope,  and  when  there  are  complications  of  disease  oi  any  kind  of  the 
other  side  or  of  the  heart;  finally,  when  there  is  double  pleurisy.  Bow- 
ditch  states  that  he  has  seen  thoracentesis  give  great  relief  in  effusions  fol- 
bwitig  Bright's  disease  and  cardiac  diseases. 

2d.  He  thinks  that  in  acute  cases,  after  the  subsidence  of  the  fever,  if  the 
pleura  is  one-third  full  of  flbro-serous  fluid,  Nature  will  probably  do  her 
work  of  removal  promptly.  If  she  shows  no  sign  of  doing  so,  we  should 
eome  to  her  assistance  in  ahout  ten  days  or  two  weeks,  and  draw  off  a  jwrtion 
of  the  fluid— enough  to  relieve  pressure  and  to  encourage  the  absorption  of 
what  is  k"fl  in  the  sac. 

3d.  In  the  subacute  or  chronic  fihro-serous  effusions  it  is  not  well  to  wait 
over  three  weeks  before  ofKirating.  As  he  shall  show  in  the  study  of  the 
dangers  and  objections,  lie  considers  the  operation  a  perfectly  safe  one  if  the 
aiilipic  rules  nciw  genenilly  observed  by  operators  are  faithfully  earritti  out. 

In  studying  the  advisability  of  operating  where  there  are  not  urgent  indi- 
cations we  must  ever  bear  in  miud  that  while  it  takes  a  large  quantity  of 
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fluid  to  compress  the  lung,  the  retjacted  lung  may,  by  neo-membranes,  be 
kept  to  its  diminiBhed  volume.  As  long  as  tlie  lung  is  able  to  lift  up  the 
tluid  and  the  diaphragm  it  is  in  no  danger  of  atelectasis.  It  is  in  a  state  of 
physiological  re^t  In  a  subject  of  bad  constitution  interstitial  changes  may 
indicate  an  earlier  operation,  but,  if  an  effufiion  exists  on  the  side  on  whicn  J 
there  is  already  lung  disea?^  of  a  phthisical  nature,  we  should  be  loath  to 
interfere ;  for  "  experience  has  shown  that  an  ellusiun  checks,  and  sometimes 
arrests,  the  tubercular  process"  (Powell), 

Contraindications. — These  are  prind pally  in  connection  with  the  general 
condition  of  the  patient.  If  it  is  such  that  there  is  no  hope  of  his  rallying,  if 
he  is  very  old»  or  if  he  has  intervening  croupal  pneumonia,  the  operation  \a 
not  justifiable.  If  the  quantity  of  fluid  is  not  large  and  does  not  interfere 
with  organic  functions,  we  can  wait  for  some  time. 

Mode  of  Operating. — The  old  trocar  method  of  operation  is  now  abandoned. 
It  was  not  alwa>^  an  easy  one,  was  painful,  and  there  was  more  or  less  danger 
of  cutting  the  intercostal  artery,  of  introducing  oir,  and  of  establishing,  hj\ 
the  size  of  the  puncture,  a  fistulous  orifice.     If,  perchance,  the  lung  was  per- 
foratefl  by  the  trocar,  pneumothorax  was  estahliijhed.     In  some  cases  of  sac- 
culated and  limited  etfusions,  and  in  chronic  cases  where  the  membranes  were^ 
thick,  it  was  not  eflectualj  and  if  the  fluid  was  not  reached,  the  operator  hesi- 
tated to  introduce  the  trocar  elsewhere.     When  the  tluid  flowed  tlinmgh  thel 
trocar^  it  came  frequently  in  jets  witli  painful  coughs.    The  above  opiratiun  wasJ 
quite  a  formidable  one.    Now  thoracentesis  is  always  performed  with  very  finel 
perforated  needles  attached  to  aspirators  of  some  modern  pattern,  and  guardedl 
by  Fitch *8  dome-trocar  or  Castiaux's  protected  point.    ^\  e  employ  Dieuhifoy'a I 
Potain's  bottle-aspirator,  Cast iaux^s  of  Paris,  or  Kaumussen*8  of  Copenhagen,! 
Flint  recommends  the  use  of  DaviBon*«  syringe.     We  fear  it  would  be  found! 
too  rough  an  instrument  for  so  delicate  an  operation.     The  points  of  attach*! 
ment  of  the  bulb  with  the  tubing  are  not  sufficiently  air-tight.     The  valvctl 
are  very  imperfect,  and  easily  get  out  of  order.     In  our  efforts  to  pump  out! 
the  fluid  we  might  throw  air  in,  and  with  it  particles  of  organic  matter. 

The  oj^erator  has  his  choice  among  no  less  than  thirty-odd  instrument 
similar  to  Dieulafoy's.     They  all  work  upon  the  same  princiide^thc  cJosal 
operation,  the  withdrawal  of  the  fluid  by  aspiration.     The  needle  or  trocarj 
must  be  capillary:  the  smallest  that  is  effective  ia  the  best — say  a  half  millM 
meter  in  diameter— in  order  to  make  the  orifice  as  minute  as  possible. 

K  we  prefer  the  syphon,  we  must  use  a  larger  canula  than  we  employ  for 
aapiration — rme  of  four  millimeters  in  diameter.     It  should  have  two  uutletfl| 
— one  straight,  for  the  trocar,  and  one  at  an  angle,  for  the  att4Tchnient  of  theJ 
tubing.     It  should  also  be  guarded  by  an  air-tight  collar.     Into  the  syphoaj 
tubing  a  T-tube  may  be  inserted  f*>r  the  rnirpose  of  attaching  a  side  tune  Ur 
be  connected  with  a  mercurial  manometer,  hy  means  of  which  the  exact  intra- 
thoracic  pressure  may  lye  observed  during  the  operation.     The  syphon  lube  . 
ehould  be  long  enough  to  provide  a  fall  of  one,  two,  or  three  fi'ct,  as  may  b 
nece^ssary.     A  fall  of  twelve  to  eighteen  inches  is  usually  enough,  as  we  wis 
to  remove  the  fluid  slowly.     We  can  easily  incanise  the  force  bv  length  en  ingl 
the  tube.     If  the  canula  should  become  obsti*uctc^,  lowering  the  basin  sud»j 
denly  will  probably  remove  the  piece  of  lymph.     The  trocar  can  lie  pushed i 
again   through  the  canula  if  necessj^ry.     In   case  the  aspirator  should   be 
needed,  the   end   j^hould   have  a  metallic  jouit   aflixed  to  it.     In   all    the 
instruments  used,  absolute  cleanliness  should  be  oliscrved.     The  tubing  pro* 
vious  to  operation  i^hould  be  filfed  with  a  solutifm  of  carbolic  acid  (1  :  40)^1 

In  cases  of  rapid  efliision,  espeeially  during  the  febrile  stage  and  whenl 
the    intra -thoracic    pressure    of    fluid    is    great,    some    prefer    using    the" 
feeblest  form  of  aspiration.     Southey's  capillary  trocar,  with  dminage-tulR'S 
attached,  is  used  as  a  syphon  for  this  purpose.     The  fluid  is  d mined  o& 
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through  a  narrow  india-nihber  tubing  which  is  placed  under  water  to  pre- 
vent air  being  drawn  into  it.  Ordinarily,  the  use  of  the  fine  aspirating-needle 
without  much  force,  and  slowly  drawin^^  oif  the  fluid,  answers  the  same  pur- 
pose^ The  fear  some  have  expresfiied»  of  tbe  danger  of  injuring  the  lun^  by 
the  force  of  the  rarefied  space,  h  nu>re  theoretical  tluin  real.  Even  with  a 
canuhi  of  the  size  that  Sou  they  employs  there  ia  some  danger  of  leaving  a 
ibtuloud  orifice,  for  it  has  to  be  kept  in  for  hours.  If  the  t?mallc8t  tube  is 
used,  from  wliieh  the  fluid  simply  comes  in  drops,  the  operation  consumes 
five  or  even  ten  hours.  Sou  they  speaks  of  cases  where  the  fiow  was  kept 
up  for  twenty*four  hours.  Unless  aspiration  is  resorted  to,  flocculi  may 
easily  stop  up  the  cauula,  and  then  we  are  compelled  to  reintroduce  the 
trocar,  and  aflerward  to  reattach  the  tubing.  Oxley,  who  thiiiks  that 
the  best  results  are  obtained  by  the  use  of  these  tubes,  acknowledges  that 
so  much  time  was  consumed  that  he  inserts  four  canulas,  drawing  otf  4413 
of  fluid  in  one  hour  and  ten  minutes,  thus  defeating  the  object  of  using 
this  method,  which  was  to  draw  o&  the  iliiul  very  slowly,  so  as  to  enable 
the  lung  to  expand  gradually  and  healthfully. 

There  are  cases  where,  to  withdraw  the  fluid,  more  suction  force  than  is 
usually  employed  with  tlie  syphon  has  to  be  ui^ed  in  order  to  antagonize  the 
negative  force  exercised  l>y  the  traction  of  the  lung  and  the  passive  tjcnsion 
of  the  diaphragm.  The  author  recently  had  a  etu^e  where,  notwithstanding 
the  presence  within  the  right  pleural  sac  of  a  quantity  of  fluid  large  enough 
to  obliterate  the  Skodaic  resonance  under  the  chivicle,  not  a  ihop  could  bo 
drawn  out  by  a  syphon  attached  to  a  canuhi  c»f  2  mm,  in  diamottT.  Having 
no  additional  tufiing  to  increase  the  force  of  the  s\^>hon  at  hand,  he  used 
Dieulafoy's  rack  asj>irator,  *  mm.  in  diameter,  and  drew  ofi'  a  quart  of  fluid 
—enough  to  relieve  the  symptoms  of  oppression.  Stone  reports  a  case  of  the 
kind  where,  although  tlitre  were  two  quarts  of  fluid  in  the  pleural  sac,  no 
fluid  could  be  drawn  out  with  a  si^jihon  exerting  a  force  of  II  pounds  to  the 
square  inch,  or  one-tenth  of  an  atmosphere.  In  the  same  case  there  was 
actually,  in  inspiration,  a  negative  pressure  exercised  by  the  lung  of  two 
inches  of  water,  Stone  mentions  another  case  where  a  boy  fifleen  years  of 
age  die«i  from  the  quantity  of  fluid,  which  would  not  flow  out  when  tapped. 
liP  he  had  had  an  instrument  by  which  he  could  have  used  aspiration  he 
would  have  saved  the  life. 

The  value  of  this  i?yplion  method  has  within  a  few  years  grown  much 
in  favor.  Jt  is  simple  and  inexpensive.  It  allows  the  fluid  to  be  drawn 
out  with  a  uniform  and  feeble  as]>iratory  force.  The  flow  is  very  slow, 
which  gives  the  lung  time  to  cxjiiind  gently,  and  the  displace*!  organs  to 
return  gradually  to  their  normal  imsition.  With  the  manometer  attached 
we  can  judge  accurately  as  to  the  intra-thoracic  pressure.  The  size  of  the 
canula  has  to  be  larger  than  when  we  employ  the  ai^pirator — 4  mm. — whereas 
with  the  latter  we  use  i  ram.  or  1  mm.  in  diameter.  If  bv  any  accident  the 
lung  should  be  perforated,  the  larger  orifice  would  not  be  as  harndess  and 
insignificant  as  the  smaller  one.  It  must  be  borne  in  mind,  espeeiidly  in 
cased  of  long  standing,  that  the  neo-membrnnes  are  very  vascular,  and  that 
with  a  4  mm.  perforator  we  may  rupture  the  blood-vessels  and  complicate 
matters  by  the  escape  of  blood  into  the  pleural  cavity.  It  is  claimed  that 
when  the  canula  and  syphon  tubus  have  been  introduced  the  patient  can  be 
left  in  charge  of  the  nurse.  This,  the  author  thinks,  should  ne%^er  he  done,  for 
nurses  are  rarely  com[>etent  to  judge  whether  a  suflficient  amount  has  been 
withdrawn,  nor  are  they  fit  to  aa^ume  the  respont^ibility  of  acting  in  cases 
where  promptne^^  of  treatment  njay  be  of  the  utmost  importance.  The  ope- 
rator or  a  competent  substitute  must  remain  until  the  o[H'ration  is  over.  The 
withdrawal  of  fluid  must,  moreover,  be  slow,  for  slowness  contributes  in  a  great 
degree  to  lessen  the  dangers.  Fraentzel  recommends  testing  the  force  ol'  the  aspi* 
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rator  in  the  palm  of  tlit^  hand.  GarlnncP  employs  needles  which  are  1-2  mm. 
in  diameter  and  remove  only  /iO  to  100  grammes  per  minute.  The  thoracic 
pressure  muj^t  be  relieved  hy  the  withdrawal  of  only  enough  fluid  to  effect  that 
purpose.  It  has  been  objeeted  timt  tlje  negative  force  of  the  nt^pirator  is  uu- 
eeitain,  It  is  a  well-founded  objection,  yet  we  can  employ  with  it  a  feeble 
force  by  exluinstiiig  only  a  jKirtion  of  the  air  from  the  cyl*t»der  or  bottle,  and 
thus  remove  the  Huid  eautiougly  and  very  deliberately.  It  ii*  admitted  that  if 
there  is  no  intra-thoracie  pre&hure  the  fluid  will  not  flow  out  unless  we  intro- 
duce air  or  neg'ative  force.  We  claim  that  the  syphon  and  the  aiipLrator 
with  capillary  neediest,  employed  with  the  preeantions  dictated  by  niodern 
exf>erience,  are  both  safe  and  eflective.  Ordinarily,  we  prefer  the  bottle 
aspirator  of  Potiiin,  or  Dieulafoy*s  instrament  with  the  manometer  attach- 
ment. 

^Modern  aspiratorSj  if  in  perfectly  good  order,  completely  prevent  the  poasi- 
hility  of  Bcptic  contamination  by  admission  of  air.  Unclean  needles  and 
cnnuhe  can — anrl  we  fear  formerly  often  did^ — convert  peru-fibrinous  into  puru- 
lent pleurisies.  A  case  came  under  ruwellV  (tbi^ervation  in  which  carelessness 
in  tins  respect  apparently  led  to  deconjpttsition  of  the  fluid,  suppurative  pleu- 
risy, and  ultinuitely  to  the  death  of  the  juilient.  Before  oyjerating  we  ought 
always  to  test  the  instrument,  and  see  that  it  works  well  by  passing  carlxdisEed 
w^ater  through  it.  The  points  should  be  put  in  the  flame  of  a  spirit-lamp^ 
and  tiien  dipped  in  carboiized  water  and  glycerin — ^not  in  oil,  which  may  be 
rancid.  The  hands  and  clothes  of  the  operator  should  not  be  overhK>ked  in 
this  regard.  The  atmosphere  of  the  room  shouhi  previously  be  conipk-tely 
cleansed  by  ventilation,  and  afterward  purified  by  atoniization  of  disinfect' 
ants.  We  must  not,  in  a  word,  incur  the  slightest  risk  of  converting  a  simple 
inflammatory  eflusion  of  hhro-serous  fluid,  a  mild  disease,  into  a  suppurative 
inflammation,  a  very  troublesome,  dangerous  one. 

A  neerlle  of  not  larger  diameter  than  1  millimeter  (Ko,  2)  should  be  con* 
nected  with  the  end  of  the  tuljing.  Next  turn  the  stopcocks  which  shut  ofl^  the 
barrel  from  the  tubing  on  both  sides,  ]>roilueIng  a  vaeuuni  in  the  receiver.  The 
jiatient  should  then  be  placed  in  the  recumbent  position  in  bed,  with  hia  head 
and  chest  niised.  We  prefer  this  position^  as  the  eai^iest  for  the  pntiejit  at  the 
time  of  openition  and  less  apt  to  produce  syncope  or  faint ness.  He  can, 
without  being  moved,  lie  down  in  the  horizontal  position,  which  he  slitmld 
maintain  for  at  least  two  hours.  Bowditeh  has,  without  any  accident,  had 
his  patients  to  sit  during  operation  sidewise  in  a  chair,  with  one  arm  resting 
upon  a  pillow  placed  upon  the  top  of  the  back.  The  opi-nition  is  accom- 
jmnied  with  so  little  ]}ain  that  it  is  not  necessary  to  ust'  either  general  or 
local  anicsthesia.  Some  surgeons  adviR*  before  operating  the  administration 
of  a  small  dose  of  morphia  hypoderniicnlly,  or  a  t^timnlating  drink  of  whiflkey. 
We  are  not  in  the  habit  of  using  either.  We  have  generally  allowed  patients 
to  take  a  good  meal  of  easily-digested  food  (milk  if  they  consent)  about  two 
horn's  previous  to  the  of^e^ation.  AVhiskey  and  ammonia  we  have  ready  in 
ease  of  need.  If  wo  find  it  neeessar)'  to  use  a  4-nnii.  canula  for  syphon,  it  may 
be  best  to  si)are  the  pain  of  its  intrcKluetion  by  local  anaL-sthesia  by  ether,  or 
by  rhigoline  in  l{icliard.¥on*s  spray^  or  by  applying  a  piece  of  ice  surrounded 
by  salt,  as  suggested  l.iy  Powell. 

The  point  of  puncture  should  vary  according  to  the  quantity  of  fluid.  If 
the  fluid  is  excessive,  we  can  ojierate  as  higli  up  as  the  fifth  intereo§tol  spiic© 
on  the  right  side  and  the  seventh  on  tf)e  letl.  We  can  choose  a  lower  inter- 
costal, but  as  it  is  not  proposed  to  rlraw  oil"  all  tlie  fluid,  the  higher  operation  id 
preferable.  If  the  chest  is  two-thirds  fiill,  we  can  take  the  seventn  or  sixth 
intercostal  space  on  the  right  side  and  eighth  on  the  left.  If  only  one-third 
of  the  cavity  is  occupied  by  fluid,  we  can  go  as  low  as  the  eighth'intercoetal 

*  "  Bis.  of  Pleiim,'*  in  ZiamntetCt  Appendix* 
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OB  ri^bt  and  left  sides^  on  a  I  nol  with  the  angle  of  the  scapula  in  the  axil- 
lary hne.  If  the  quantity  of  liquid  is  so  great  as  to  force  the  abdominal  vis- 
cera,  especially  the  liver  mid  the  spleen,  below  their  normal  position,  we  may 
be  safe  m  puncturing  below  the  seventh  intercostal  space.  But  if  such  is  not 
the  case,  the  diaphragm  may  eEisily  be  touched  on  a  level  with  even  the  seventh 
intercostal  apace.  Aran  plunged  a  trocar  into  the  liver  when  operating  through 
the  seventh  intercostal  space.  Ch.  Bernard  impinged  ujiou  the  pcTitoneum  at 
the  same  point  Woillez  and  Paul  Barbille  recommend  the  titth  intercostal 
space.  Cfruveilliier  advises  the  third  or  funrth  as  being  the  point  of  the  spon- 
taneous openings.  Tlie  autlior  usuall^^  iib^rt^  the  needle  in  the  sixth  iuter- 
costal  space  in  the  mid-axillary  line:  it  is  out  of  reach  of  the  diaphragm  and 
is  accessible  when  the  patient  lies  in  the  position  in  which  he  prefers  placing 
hiou  The  apace  is  sufficiently  wide  and  the  parietes  thin.  Before  operating 
the  point  must  be  examined  carefully  by  percussion,  auscultation,  and  palpa- 
tion, so  as  to  be  accurate  in  the  diagnosis  that  there  is  tiuid  at  that  point,  and 
that  nothing  c-an  be  injured^luug,  heart,  or  diaphragm. 

Before  inserting  the  needle  the  akin  should  be  wiped  over  with  an  antisep- 
tic solution.  The  skin  being  drawn  up,  the  nail  of  the  left  index  finger 
fierving  as  a  director,  the  point,  having  been  first  made  aseptic,  is  introduced 
along  the  upper  margin  of  the  lower  rib,  taking  care  not  to  injure  the  pcrich*- 
teum — ^not  by  a  bormg  motion,  but  by  a  sharp  push,  giving  it  a  downward 
direction  instead  of  a  perfectly  straight  one,  so  as  to  avoid  striking  the  Jung. 
When  the  flnid  is  reached  the  stopcock  is  turned,  so  as  to  convert  the  needle 
into  an  aspirator.  The  index  tells  us  whether  we  have  struck  the  tiuid» 
and  its  nature  is  shown.  In  chronic  cases,  where  the  bands  are  thick 
and  partitions  are  firm,  we  may  not  find  the  fluid  the  first  time.  In 
such  case*  the  needle  is  withdrawn  and  another  point  selected.  The 
author  had  a  case  where  he  made  no  less  than  eight  punctures  before 
getting  the  fluid.  At  tlie  last  insertion  of  the  nee<lle  he  found  it,  and  drew 
off  a  Targe  quantity*  The  patient  feels  relieved  in  a  very  short  time.  As 
the  fluid  flow^  out  the  aspirating  force  should  be  only  su-fficient  to  draw  it 
out  slowly  and  gently*  It  is  well  to  stop  for  a  few  minutes  atler  aspirating 
•bout  45  to  watch  the  effects.     The  fluid  running  in  a  very  small  stream,  we 

five  the  lung  time  to  accommodate  itself  to  its  altered  condition.  The  lung 
y  this  process  is  led,  rather  than  forced,  to  resume  its  normal  position.  It  la 
a  diiiicult  matter  to  fix  the  quantity  that  ought  to  be  drawn  off"  at  one  time. 
Thia  must  vary  according  to  the  circumstances  of  each  c^ise.  Our  rule  has 
been  to  draw  off"  more  when  the  pleurisy  is  acute  than  when  it  is  chronic. 
The  long  continuance  of  the  fluid  in  the  cavity  has  so  impaired  the  lung's 
capability  of  expam^ion  by  the  adhesive  bands  or  compre^cs  that  the  sudden 
withdrawal  of  a  large  quantity  is  attended  with  risk.  If  the  patient  bear^i  the 
operation  well,  we  may  remove  much  more  than  if  the  contrary  h  the  cnse.  The 
amount  withdrawn  at  the  first  operation  should  vary  from  85  to  I65  in  a 
child,  and  123  ^  ^^S  f^jr  ^^^^  adult.  We  must  bear  in  mind,  as  to  the  quan- 
tity to  be  removed,  that  ordinarily  there  is  more  or  less  danger  of  producing 
fresh  engorgement  of  the  capillaries  and  hyperiemia  of  the  lung  m  remov- 
ing a  large  quantity  \  and,  moreover,  it  is  unnecessary.  We  wish  to  renmve 
the  intra-thoracic  pressure  upon  the  lung  and  to  promote  the  absorption  of  the 
fluid.  The  manometer  will  tell  us  accurately  whether  it  is  necessary  to  take 
out  one,  two,  or  thn^e  pints.  If  nature  does  not  in  due  time  remove  what  is 
left,  the  operation  can  be  again  resorted  to.  Slowness  in  the  withdrawal  of 
the  fluid,  as  well  as  the  small  quantity  drawn,  lessens  the  probabilitv  of  any 
unpleasant  eflects.  Bowditch  says:  "I  always  draw  witlx  great  deliheratiou. 
I  pull  so  lightly  upon  the  handle  of  the  pist^jn  that  it  seems  as  if  the  fluid 
itself  were  prcA^ing  out  from  the  eha^ft  and  pu.shed  the  piston  upwrtrd,  my 
hand  simply  following  that  impulse.     The  instant  that  the  patient  becomes 
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restless,  especially  if  he  have  any  constrictioD  or  sharp  pain  in  the  chest,  I 
withdraw  the  tul>e,  even  if  a  hirgre  quantity  of  tluid  remriine.  If  I  Jo  this, 
I  had  the  j>aticnt  is  soon  relieved,  nnd  in  iiio^^t  eajres  nature  uppfars  stim- 
ulated even  by  the  withdrawal  of  a  vt-ry  mn\\\  pint  of  the  eJiuft^iuU.  The 
absorbents  be^m  to  act  well,  and  the  fluid  that  k  left  is  speedily  i-enioved." 

One  point  i^  of  the  utmo!*t  imparlance:  the  ntrdle  should  be  iustaiitly 
withdrawn  at  the  onset  of  dyspnoea,  constrict iun,  much  cough,  or  any  tend- 
ency to  eyncope.  Tlien;^  »yiiiploin«  are  warnin^t^  we  shouhl  never  neglec't, 
Thia  is  the  time  to  administer  stiino hints,  and  ordinarily  the  patient  soon 
recover  from  theso  ellccts.  We  must  not,  especially  in  eases  of  hjng  dura- 
tion, expect  to  Und  much  expansion  of  tlie  lung  until  next  day.  The  greatest 
success  has  followed  cases  treated  by  early  ojx'ration  and  jiartial  removals, 
repeated,  if  necessary,  every  day  or  two  until  absorption  is  conimencii'd. 

The  needle  should  be  taken  out  suddenly,  the  operator  having  previously 
turned  the  st^>pcoek,  and  the  skin  allowed  at  once  U)  fall  over  the  orifice,  wbict 
is  &o  small  tfmt  no  air  can  enter.  It  is  indeed  obliterated  at  once.  It  may  be 
well,  however,  to  put  some  collodion  over  it,  with  a  small  compress.  The  jjatient 
ought  not  to  be  fNiirniiited  to  move  for  twenty-four  hours  after  the  operation. 
He  should  He  quietly  in  bed  and  partake  of  simple  nounshiuent.  The  removal 
ol'  fluid  causes  the  return  of  friction  sounds  and  of  pleuritic  pain.  Kature 
slowly  does  her  work  of  absorbing  the  flbrbious  baiid^  The  breatli-souuds 
in  some  cases  are  not  heard  lor  weeks,  or  even  months,  after  the  operation. 
Complete  recovery  being  slow,  and  the  shock  to  the  organism  very  serioui, 
the  patient  should  thoroughly  re-establish  his  health  and  strength  before 
reaasuraing  his  active  duties,  A  protracted  rest  in  an  invigorating  climate 
or  a  sea-voyage  should  be  advised.  If  the  lung  is  slow  to  expiuid,  the  patieDt 
should  freciuently  practise  long,  deep  inspirations. 

Dangers  of  and  Objections  to  the  Oi>cration, — Thoracentesis  as  a  nieaim 
of  relieving  sufl'ering  humanity  has  from  time  to  time  l>een  praised  and  pro- 
scribed, even  in  thin  ce!itur}\  Boyer  operated  several  times,  and  never  saved 
a  single  case,  Dupuytren  had  only  2  successful  cases  in  50,  He  said  he 
preferred  that  his  patients  should  ditj  by  the  hand  of  God  rather  than  by  the 
hand  of  man.  Sir  Astley  Coojier  liad  only  1  successful  ease,  Gendrin  not  1 
out  of  20  cases.  Davis  saved  two-thirds  of  his  cases.  The  eminent  W.  W.  Ger- 
hard of  Philadelphia  looked  upon  the  operation  as  nearly  always  attended  by 
fatal  results.  What  a  contrast  to  modern  views  and  clinical  results!  Since 
Bowditch  and  Trousseau  po|>ularized  the  operation »  and  Dieulafoy  unproved 
the  aspirating  instruments,  there  is  now  no  diflerence  of  opinion  as  to  the 
imperative  necessity  of  operating  in  cjises  where  there  is,  from  the  quantity 
of  fluid,  imminent  danger  to  life.  Up  to  Nov.,  1882,  Bowditch^  had  ojje- 
rated  3^6  times  in  245  c4Lses,  without  a  single  fatal  result,  and  with  only  1 
case  in  which  alarming  symptoms  su|X"rvened.  Dieulafoy  s'  cases  in  1878 
amounttnl  to  150,  without  the  shadow  of  an  accident.  My  colleague,  S.  C, 
Chew,  ha^  never  met  with  any  unjdeasant  result  from  his  operations.  Tlie 
author  has  had  84  cas^,  with  138  operations,  without  any  unpleasant  result 
beyond  tempomry  coui;h  and  slight  dyspmea.  Fraentzel'  had  85  diflerent 
cases,  with  164  operations.  A.  L.  Mason*  performed  122  operations  m  70 
cases,  with  no  unfavorable  result  which  could  he  attributed  to  the  aj)emtion 
in  any  instance,  hut  usually  with  great  and  permanent  relief.  In  42  of  his 
cases  1  oj>e ration  was  nil  that  was  neeessar}'.  bcj  common  is  the  operation  tliat 
cases  are  not  reported  unless  thei*e  is  something  to  attract  attention  to  them. 
As  illustrative  of  the  great  interest  taken  in  the  operation  see  the  number 
of  writers  on  tlie  subject  and  the  numberless  articles  in  medical  journak^ 
and  the  modifications  of  instruments  of  all  kinds  connected  with  aspiration 

'  UnpubliBhed  MaS. 
'  ^tcm«*CTi*»  C^,,  vol,  iv. 


*  Tkn,  Ptea.  Aiy^  1878. 

*  Lqc,  ciL 


FLEVRISY. 


686 


and  drainage.  Such  being  the  case,  we  ought  not  to  be  surprised  that  some 
openitora  may  have  used  the  aspirator-ueedle  when  they  ought  not  to  have 
done  so— thut  gome  should  have  ncgiected  the  simple  rules  now  insisted  upon 
B&  the  result  of  expeneuce,  \ 

Altliough  thomcx^ntesis  by  aspiration  is  always  a  hrtrmless  operation  in 
itself,  there  are  dangers  and  aecidenta  which  may  follow.  They  may  be 
slight,  serious,  and  sometimes  even  fatal.  The  number  of  deaths  which  have 
been  the  result  of  the  ofieration,  however,  \^  small  compared  to  that  of  }>er- 
80U8  dying  from  the  effusion  whose  lives  might  have  been  saved  by  the  with- 
drawal of  fluid.  Thoracentesis  was  frequently  made  use  of  without  acci- 
t,  and  wiia  considered  a  perfectly  safe  operation  until  Terrillon*  allied 

ention  to  au  accident  which  occurred  sometimes  after  operating,  a  compli- 
cntion  which  Finault''  hud  mentioned  in  185^3 — the  albuminoid  expectoration, 
Terriilon  rej>orted  2  cases  of  sudden  and  rapid  death  with  that  symptom, 
Several  similar  cases,  resulting  in  death,  had  been  previously  reported. 
Dicuhifoy  hajs  collected  from  different  sources  re|>orts  of  0  deaths  with  albu- 
minous expectoration,  caused  by  acute  oedema  of  the  lungs  brought  on  appar- 
ently by  the  operation  of  thoraeentesia  in  twenty-four  to  thirty-six  hours.  In 
one  of  these  cases  (Gerard's)  death  occurred  io  Um  niinutes ;  in  another  (Gom- 
bault's)  in  fiil^eu  minutes;  in  another  (Bon veretV)  in  two  hours;  in  Behier's 
in  four  hours.  Terriilon 'a  cases,  where  there  was  this  frothy,  albuminoid,  and 
eometimea  bloody  expectoration,  numbered  It),  of  which  6  were  fatal  The 
patient  is  attacked  with  cough  and  oppression,  with  the  characteristic  expec- 
toration. Auscultation  shows  tlie  line  suberepitant  riles  of  oedema  of  the 
lungs,  muigled  with  tubular  qualitj  and  a^gophony.  Gradually,  hi  favorable 
cases,  the  cough  subsides,  respiration  is  re-established,  and  in  one  hour  the 
danger  has  passed.  In  fatal  ciises  the  cough  becomes  irregular  and  jerky, 
the  agony  increases,  and  the  patient  throws  up  the  yellowish  and  albuminotis 
expectoration  in  quantity  varying  from  50  gnimmes  to  (in  one  case  reported 
by  Moutard-Martin)  1  liter.  The  intensity  of  the  dyspncEa  and  its  duration 
varv  very  much — from  twelve  to  twenty-four  hours. 

There  has  been  considerable  discussion  among  dlHerent  authors  as  to  what 
produce  this  serious  condition.  The  view  sustained  by  Hi'rard^  is  the  one 
generally  admitted  to  be  correct— viz.  that  it  is  from  rapid  congestion  and 
acute  oedema  of  the  lung,  and  not  from  the  passage  of  serous  efJusions  of 
the  pleura  through  the  bronchi.  Foucart*  relates  a  sinnlar  case  of  albu- 
minous exi>ectoration  occurring  in  heart  disease.  This  condition  could  not 
be  produced  by  perforation  of  the  lung,  for  the  pre-existing  vacuum  renders 
the  aspirator-needles  the  safest  to  introduce,  because  if  there  is  fluid  present 
it  at  once  flows  out  and  warns  the  operator  not  to  push  the  itnpiement  far- 
tlier  in.  In  no  autopsy  has  the  orifice  made  by  the  needle  been  found,  nor 
has  it  ever  been  known  to  prodnee  pneumotborax.  The  quantity  of  albu- 
minous sputa  is  out  of  all  proportion  to  the  orihce  made.  In  several  cases 
of  reported  perforation  these  symptoms  did  not  occur.  After  the  lung  has 
been  a  long  time  compressed  by  an  eHlision^  and  when,  in  conse(|uence  of  the 
expulsion  of  the  liquid,  it  retakes  its  normal  propoitions,  there  occurs  a  rush 
of  serum  which  is  expelled  by  the  bronchi.  Herard  has  seen  patients  in  whom 
he  could  not  find  more  than  traces  of  liquid  atter  the  puncture,  and  who  at  the 
end  of  a  half  hour  or  an  hour  ex|>ectorat4?d  500  to  lOOO  grammes  of  fluid 
which  did  not  come  from  the  pleura.  That  ipdema  of  the  lungs,  or  serous  exu- 
dation from  the  oapilhiries  into  the  walls  and  on  the  free  surface  of  the  alveoli, 
is  a  result  of  hypenemia  and  pulmonary  congestion  is  admitted  by  Hobin, 
Bemard.^Niemeyer,  Jaccoud,  and  others.  We  have  first  congestion  of  the 
lung,  then  cedema  resulting  from  it,  ending  hi  free  albuminous  expectoration, 

»  'n^M  de  Pan9,  1872.  »  Jhid,  \^%. 

^Acad,  Med.,  30  Juillct,  1872,  *  Th;&6t  de  Pcirii,  1875. 
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which  comes  not  only  sometiracg  from  the  diseased  aide,  but  from  the  healthy 
side,  owing  to  pressure  agahist  the  Diediastinuin  and  the  other  lung.  This  \s 
an  accident  the  possibility  of  which  should  be  ahvays  lJ^^fo^e  us  in  operating, 
^o  precaution  ought  to  be  neglected  which  will  ward  it  off.  It  is  instructive 
to  analyze  Terrillon's  cases  as  to  the  cause  of  the  oedema.  As  he  considers 
that  the  aspiratorp  by  draining  out  the  lung,  is  likely  to  produce  this 
unfortunate  result,  it  is  satisfactory  to  find  that  of  the  16  crises  where  this 
unpleasatit  symptom  was  found,  12  were  where  the  old  trocar  (Reyhard^s) 
was  used  without  H^piration,  and  4  where  aspirators  were  used.  Of  the  6 
fatal  cases  collected  by  TerriUon,  3  were  with  the  trocar  and  3  with  the  m^i- 
rator.  Five  out  of  the  6  fatal  cases  are  found  to  have  been  not  simple  pleu- 
risies, but  pleurisies  with  corajdications,  such  as  heart  disease,  bronchitis,  tuber- 
culosis, numerous  adhesions,  double  pleurisv.  The  same  may  be  said  of  the 
benipi  cases.  In  additiim  to  these  complications,  large  quantities  of  fluid 
had  ueen  drawn  out  at  one  time.  Dieulaiby  challenges  his  confreres  to  pro- 
duce an  instance  of  death  from  thia  cause  when  the  fluid  removed  did  not 
exceed  1200  gramraes.  His  rule  now  \&  never  to  withdraw  more  than  1000 
grammes  of  liquid  at  one  time,  and  in  large  effusions  to  empty  the  sac  by 
several  operations.  The  older  and  more  complicated  the  eflVision,  the  more 
rigorous  should  be  the  rule,  because  there  is  great  danger  in  thoracentesia 
when  the  fluid  has  existed  long  enough  to  have  compressed  the  lung  to  a 
serious  extent  by  bands.  All  careful  operators  now  follow  this  rule.  It  is 
dangerous,  and  withal  unnecessary,  to  draw  off  large  quantities  at  a  time. 
The  gradual  removal  of  fluid  diminishes  the  risk  of  syncope  wlierc  a  sudden 
withdrawal  may  be  serious  in  its  effects.  The  effect  is  to  suddenly  deprive 
the  lung  of  pressure  which  has  for  weeks  perhaps  made  it  anaemic.  The 
blood  rushes  into  the  empty  vessels,  the  air  into  the  alveoli,  and  violent 
congestion  and  consequent  oedema  reauU,  If,  on  the  contrarv,  we  draw  out 
moderate  quantities  at  different  times  with  the  capillar}'  needle,  which  is  so 
small  that  its  introduction  h  harmless,  the  Jung  resumes  progressivelv  the 
functions  it  has  lost,  and  the  circulation  gradually  enters.  Thus  there  is  no 
risk  of  congestion. 

In  examining  the  fatal  cases  reported  by  diHercnt  authors,  Foucart,  Dieu- 
laftjv,  Mercier,  Lerebenthel,  and  Gagnet,  we  find  other  modes  of  death  in 
addition  to  those  by  a'dcma  of  the  lung,  such  as  asphvxia  and  pulmonary 
emboli,  and»  as  connected  with  the  heart,  sj^ncope  and  cardiac  tnrombosis. 
In  most  of  the  cases  these  accidents  resulted  indirectly  from  the  operation  in 
twenty-four  hours  or  a  longer  time.  In  a  case  reported  by  Guvot  it  occurred 
three  days  afterward.  Congestion  by  it&elf  may  cause  sudden  and  rapid 
death  by  determining  asphjrxta. 

There  are  other  Jung  causes  whicli  produce  sudden  death  following  thom- 
oentesiSj  such  as  atelectasis,  consecutive  to  eflusion  ;  secondary  pneumonia, 
caseoua  or  not ;  pulmonary  tubercles.  Besnier  reports  a  case  of  gtmgrene  of 
the  lung  following  ]>aracentesi8.  Of  the  8  cases  collected  by  Dieulafoy  which 
mav  be  put  into  this  category,  we  find  deatli  from  pericarditis,  cardiac  clot, 
and  from  thrombosis  of  the  pulmonary  artery.  Death  IVom  the  heart  may 
be  due  to  old  lesions,  t^j  syncope,  or  to  the  presence  of  clots  in  the  heart  or 
small  circulation.  Stokes  has  given  fatty  degeneration  of  the  heart  as  a  cause 
of  death  in  simple  pleurisy  without  operation.  Synctipe,  with  death  after 
operation,  is  caused  .by  the  sudden  return  of  the  heart  to  it«  normal 
position.  The  heart  being  pushed  out  of  |K>eitton,  the  larger  blood-ves- 
sels are  distortetl,  and  the  course  of  the  circulation  is  severely  inter- 
fered with.  A  very  slight  cause  will  arrest  the  circulation.  By  aspi- 
ration the  mechanical  cause  is  removed,  hut  a  small  embolus,  may,  ny 
the  increased  force  of  blood,  be  carried  into  the  pulmonary  circulation. 
Death  by  emboli  in  the  capillaries  of  the   lungs  is  very  similar  to  death 
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from  dots  in  tli'i  right  side  of  the  heart  and  at  the  origin  of  the  pulmo- 
nary artery.  These  clots  may  be  formed  in  the  piihiionary  vessels,  or  may 
be  tranBported  m  the  small  circulation  to  points  more  or  less  distant,  rotalu 
in  1861,  and  Vallin  in  1869^  reporttd  siKlden  deaths  from  etiusjon  in  the 
pleural  sac,  ciiusing  embolism  of  the  e€Tebral  artt?ry.  How  far  asinration  is 
responsible  for  accidents  of  this  kiod  it  is  ditheuLt  to  decide.  W^re  they 
caused  by  thoracentesis  or  notwithstanding  the  operation  ?  They  are  uiiques- 
tionably  the  cause  of  death  without  tlie  operation  in  excessive  eff\Lsiun.<*  The 
conditions  which  produce  these  results  ought  to  be  well  considered  previous 
to  operation.  We  notice  that  in  most  of  these  cases  large  quantities  of  fluid 
were  withdrawn — 2000  grammes  (Legroux),  .3  liters  (Vallin),  3500  grammes 
(Guyot),  1500  grammes  (Chaillon  and  Goquel).  The  withdrawal  in  cases  of 
long  standing  of  such  large  quuntitics  liad.  beyond  a  doubt,  considerable 
influence  in  producing  the  fatal  result.  Bowditch*  addressed  lettei-s  to  60 
physicians,  living  in  31  of  the  States  and  2  in  Canada — representative  men — 
aakiDg  if  they  had  ever  seen  or  heard  of  faUl  results  following  tlioracentcsis 
by  aspiration.  Of  this  number,  53  replied  in  the  negative,  and  7  in  the 
affirmative,  **  Up<jn  an  analysis,  however/'  he  states/  **of  the  eircum- 
slaooQB  undei'  which  death  occurred  in  th<^e  la^^t,  I  found  nothing  to 
abake  my  confidence  in  the  oiieration,  provided  it  be  perfonued  with 
proper  precautions  during  and  subsecinent  to  the  tapping.  In  no  one  of 
these  cases  had  the  operation  been  the  sole  cause  of  the  fatal  result," 
**  In  4  there  was  extra  motion  on  the  part  of  the  patient  after  operation, 
and  in  the  other  3  the  disease  had  been  allowed  to  continue  without  aid  fnun 
a  surgeon  long  after  the  operation  was  needed.  In  1  the  operation  was  a 
forlorn  hcipe.  One  patient  died  on  the  table  frfjoi  auicsthetics.**  Bowditch 
adds:  "These  case^  should  not  lessen  our  confidence  in  the  operation,  hut 
simply  teach  us  caution  on  three  points — namely:  do  not  delay  too  long;  be 
very  careful  to  direct  the  patient  not  Uy  move,  if  possible,  for  twenty-four 
hours  after  operation ;  be  cautious  of  using  an:esthetics,"  Bowditch,  from 
29  fatal  cases  collected  from  Otto  Ijeichtetistein/  from  his  own  kiHJwle<lge, 
and  fn>m  Kan»pean  literature,  tabulates  the  causes  of  death  in  Ameriean 
and  European  practice ;  7  of  these  cases  were  caused  by  extra-exertion 
afWr  operation;  3  from  cyan o^^ is  and  coma;  4  from  spray  injections;  only 
1  from  syncope;  and  2  from  albuminoid  sputa.  He  quotes  the  final  rem  ait 
of  Leichttinstein :  **  Death  or  any  serious  syrnj^toms  are  so  rare  that 
they  ought  not  to  have  the  leiist  influence  upon  our  estimate  of  this  moat 
beni^  and  blessed  operation."  Bowditch  states  that  there  were  only  7 
deaths  in  this  ct>uritry  (lis  far  as  he  could  ascertain),  and  29,  or  four  times  as 
many,  in  Europe,  although  tlie  operation  has  been  done  much  more  frequently 
here  and  for  a  much  longer  time.  Does  not  this  show  that  in  this  conatry,  in 
foUowiug  Bowditcirs  precepts  of  great  care  and  deliberation,  tlie  oiH^ration  had 
been  more  successful  S*  He  never  ceased  in  his  lectures  and  writings  to  cau- 
tion us  to  suspend  the  withdrawal  of  fluid  the  moment  the  patient  licgins  to 
suffer  in  breathing,  even  in  the  slightest  degree.  Of  course  there  may  have 
been  other  cases  occurring  in  American  practice  of  fatal  results,  of  which  no 
reports  w^re  made  to  Bowditch. 

The  author  has  carefully  gone  over  Leichtenstein's  collected  eases,  and  he 
finds  a  number  of  deaths  mentioned  by  other  European  authors  which  are  not 
included  in  his  list.  (The  reader  is  r^^ferrcd  to  the  theses  of  Ternllon/  Fou- 
cjirt,*  Foster,*  Dieuhifoy,'  Mercier/  Pinault,*  Wilson  Fox,"  and  others.)  Ter- 
rillon  alone  reports  6  deaths  with  symptoms  of  oedema  of  the  lungs  following 
thonieentesis.     Leichtenstein  does  not  mention  any  deatlis  from  embolism, 


1  Unpublbhed  MSS,,  1882. 
•  ijoe.  at.  *  Lfxj,  cU* 

*/6Mf.,  1855. 


*  Deuiaehet  Arckfdr  ktin.  Mtti.,  vol.  xxv.,  1S80. 
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Buch  as  are  quoted  by  Goquel,  Chaillon.  and  Woillez.  In  liis  collection  he 
gives  only  1  deiith  by  syneupe,  wheruiu*  Dit'ulufuy  comJnent4s  upon  4  its  found 
recorded  by  Trousseuu  and  otlu^r  French  authorities*  Toussaint'.s^  statistical 
tables  of  3U0  cases*,  ctdh'cted  from  otlier  sources,  ^ive  14  deatlis,  Wilson  Fux 
collected  between  30  and  40  deaths  connected  with  thoracentt^sis.  Betiuier 
stated  IB  1876  that  the  mortality  from  pleurisy  m  the  Freucli  lujspitals  had 
greatly  increas^ed  since  the  p  met  ice  of  thonieentesis  had  been  largely  fol- 
lowed. It  is  difficult  to  account  for  this  in  the  face  of  the  statements  made 
by  go  many  of  its  innocuousncss  when  properly  guardt-d:  it  may  be  explained 
by  the  fact  that  suppurative  pleurisies  are  often  eon.round£d  with  those  of  n 
fibro-seroua  nature  and  treated  by  simple  aspiration.  Many  fatal  cases  of 
em|>yema  are  cu;»m plicated  with  jihthisis;  formerly  these  were  added  to  the 
mortality  for  phthisis;  where  paracentesis  wtis  performed  ujwn  them  they 
were  added  to  the  pleurisy  column.  Bearing  in  mind  that  chronic  pleurisies, 
serous  aud  purulent,  are  frei|Ueutly  consecutive  to  diabetes,  Bright  s  disease, 
chronic  alcH>holl'jm,  cirrhosis  of  t!ie  liver,  and  other  organic  dist^ajges,  patients 
die  of  the  primary  lesions,  though  they  have  been  relieved  of  the  secondary 
one^.  These  statistics  may  record  the  deaths  as  resulting  from  pleurisy,  for 
wdiieh  there  w^as  operative  interference,  iustead  of  from  the  organic  diseases. 

Formerly,  when  trocars  aud  can u las  of  considerable  diameters  were  used^ 
only  extreme  necessity  from  peril  to  life  made  surgeons  consent  to  o{>erate. 
We  claim  tliat  by  capOlary  needles,  gentle  force,  and  protected  jx>ints  all  the 
old  objections  are  obviated.  As  Anstie  says,  there  is  no  opposition  to  tlie 
modern  operation  by  men  w^ho  have  fairly  tried  Bowd itch's  practice.  Only 
theorists  who  are  afraid  of  its  inrnginary  results  and  men  too  timid  to  act 
hesitate  to  make  use  of  it.  We  fiave  discussed  elsewhere  (Purulent  Pleu- 
risy) the  danger  of  admitting  air  into  the  pleural  cavity,  but  we  insist  that 
in  the  close  method,  with  capillary  needles,  there  is  no  tlanger  whatever  af 
air  entering.  The  puncture  is  so  very  small  that  it  closes  at  once  by  the 
elasticity  of  the  structure  of  the  chest,  just  as  the  knuckle  of  the  intestine  in 
hernia  closes  after  tlie  needle  has  drawn  gases  and  fluid  out  of  it. 

Another  objection  urged  against  puncture  of  the  pleura  in  such  cases  is  the 
possibility  of  perforating  the  lung  by  fine  needles,  thus  letting  air  into  the 
cavity  and  causing  cough.*  Marotte  rend  a  memoir  on  the  subject  to  the 
Academy  in  1872.  He  reported  4  case^,  in  all  of  which  there  were  only  tem- 
porary effects,  no  serious  ones.  Dieulafoy *  says  :  "I  have  been  witness  to  the 
puncturing  of  the  lung  several  times,  and  I  have  never  seen  any  accident 
supiervene  under  any  circun)Ktances.  I  have  thoroughly  convinced  myself 
that  puurturea  performed  with  a  No.  1  needle,  diameter  half  a  millimeter, 
are  harmlese,  and  experiments  on  animals  have  givtm  me  the  same  results." 
He  even  suggests  aBpirating  a  few  grammes  of  bLod  from  a  congested 
lung  iu  the  first  stage  of  pneumonia,  and  thus  piiictising  local  bloodletting. 
The  author  has  3  times  pricked  the  lung  in  aspirating— twice  with  a  No.  2 
needle,  diameter  1  millimeter,  wdiere  a  few  drops  of  blood  were  drawn  into 
the  instrument,  and  they  did  not  even  produce  a  cough  or  the  slightest  incon* 
venience.  The  third  time  was  with  a  No.  4  needle  (2  millimeters).  From 
this  puncture  some  air  esca|}ed  into  the  pleura,  and  for  a  few  days  there  vnm 
evidence  of  pneumothorax.  It  then  disapfieareil  entirely,  the  air  being  ab- 
sorbed.    The  case  was  a  circumscribed  empyema,  which  entirely  necovered. 

It  will  be  noted  that  throughout  the  discussion  of  tliis  important  subject 
liberal  use  has  been  made  of  a  valuable  communication  specially  prepared 
by  Henry  I.  Bowditch  for  this  purf)ose,  and  embodying  the  mature  rc^sult^ 
of  his  study  and  experience  of  thoracentesis.  It  seems  not  only  to  esstablish 
conclusively  the  claim  that  to  him,  iu  conjunction  with  Wynian,  is  due  tlie 

»  ntse  di  Parfa,  1878.  •  Allbutt,  Qmin'i  Diet.  Mtd^  1884. 

•  IVftHite  m  FneimcUiC  Aapiraiionf  Eng.  trana,,  p.  256. 
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great  credit  of  introducing  the  principle  of  aspiration,  but  also  to  how  great 
an  ejttent  it  was  through  hi^  persevering^  and  fikilful  advocacy  nod  perforni- 
an<?e  of  the  operation  that  it  becume  so  firmly  et^tablisiied  in  America  upon  a 
true  scientific  basist. 


* 


Purulent  Pleurisy. 

DEFixmoN, — Purulent  pleurii^y  is  that  disjease  in  which  the  pleura  secretes 
pus  instead  of  fibro-eerous  tiuid»  a^  in  simple  pknirii^y, 

Bynokyms, — Pyothorax  ;  Empyema:  Sujipurative  pleurisy. 

History, — The  term  empjyema  was  applied  originally  to  any  intemol  ool- 
leetion  of  pus — t-f  and  rronv.  It  is  now  restricted  to  pus  in  the  pleural  sac. 
The  aiiciente,  from  the  time  of  Hippocrates,  diagnosed  and  treated  em}jyema 
by  thoracentesis  and  pleurotorny.  Thcv  were  fan}iliar  with  the  fact  that  it 
would  sometimes  discharffe  through  the  bronchi  and  make  an  orifice  thrtjugh 
the  walls  of  the  chest,  and  discharge  outwardly.  Their  views  of  its  pathology 
and  ita  connection  with  other  forms  of  pleurisy  were  necessiirily  crude  and 
indefinite.  Of  hite  yearj*,  owing  to  the  aids  given  by  exploratory  punc- 
tures, purulent  pleurisies  have  been  thoroughly  investigated.  TownsemP 
divided  the  dlsejise  into  four  varieties,  all  of  which  are  from  degenerations  of 
acute  serous  pleurisies,  from  increase  of  intensity  of  the  infiamniatory  phenom- 
ena, or  from  modification  of  the  secretion  of  the  serous  membmne.  More 
modern  researches  have  shown  that  frequently  such  is  the  case»and  that  piiru* 
lent  pleurisies  otlen  succeed  serous  pleiirisies.  The  liquid  when  first  thrown 
out  is  serous  and  limpid  in  character*  and  afterward  becomes  cloudy,  opaline, 
tlien  more  and  more  opaque  and  purulent,  owing  to  the  pus  being  freely 
secreted  and  mixing  with  the  fi bro-serous  effusion,  in  a  certain  number  of 
cases,  however,  the  etfused  liquid  has  from  the  first  the  appearance  and  ana- 
tomical composition  of  purulent  fluid— nf  em bl<?e  purulente.  This  has  been 
shown  by  autopsies  in  cases  of  women  who  died  in  childbed  from  suppurating 
pleurisies,  and  in  periH>ns  attucked  with  pyogenic  fever,  not  simply  from  depos- 
its of  pus,  but  where  an  inflanimat^iry  period,  of  longer  or  shorter  duratiun,  pre- 
ceded the  deposit.*  Dieulafoy '^  showed  that  in  all  efliis^^d  liquids  in  the  pleural 
sac  there  were  present  red  globules  and  leucocvtes.*  Laboulb^ne*  has  estab- 
lishcM^l  the  fact  that  the  exuded  fluid  in  all  pleurisies,  even  those  apparentlv 
serous,  contained,  from  the  time  of  their  formation,  purulent  globules.  All 
cases,  then,  are  histologicany  purulent;  but  clinically  serous  and  purulent 
i)leurisies  are  distinct  in  their  progress,  termination,  and  treatment,  Puru- 
lence  is  not  always  the  sign  of  ehronicity  of  pleural  inflammation.  It  may, 
and  does,  show  itself  in  many  instances  trom  the  very  commencement  of  the 
attack.  Wilson  Fox*  shows  there  is  but  little  natural  tendency  iji  serous 
effusions  to  undergo  purulent  transformations.  lie  thinks  in  the  vast  major- 
ity of  cases  suppurative  pleurisies  are  so  at  early  periods  of  disease.  He 
states  the  proportion  of  primarv  suppurative  pleurisies  as  fr^jm  14  to  20  per 
cent.  It  is  when  the  number  of'  leucocytes,  from  the  intensity  of  the  inflam- 
mation or  modification  of  the  process,  discolore  the  fluid  and  gives  to  it  its 
distinctive  prof>erties,  that  %ve  use  the  name  of  purulent  pleurisy.  Verliac' 
States  that  all  chronic  crises  in  inf^mts  become  purulent. 

Etiology. — The  causes  of  purulent  pleurisies  are  divided  into  local 
or  traumatic,  which  are  well  ascertained  and  defined ;  and  the  general,  the 

'  Article  "Empyema,*'  Cye.  Pnw.  A/i-rA,  vol.  ii. 

*  Ptrmnxit  ptuulfrtte  (Moutard-Martin),  Piiria,  1872. 

*  "  D©  VExamen  hiRt^yloijiqiie  dee  Li  quizes,  etc.,"  Soc,  ^fS^,  tfw  Hfip.,  1878. 

*  See  section  on  Memnrrlmxic  PleiiriBiea.  *  TraftS  d^lnatomir  path,,  Paris,  1872. 
«  BfU,  Med.  Journ.,  Dec-.,  1S77.  '  Th^  dt  Par  in,  1^65, 
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action  of  which  is  uncertain.  Among  the  first  are  wounds  of  the  chest, 
fractures  or  curies  of  the  ritjs,  phlegniooous  abscesses  of  the  walls  of  the 
ehesst,  effusions  of  bh>od|  pathological  liquids,  pulmonary  gangrene,  rupture 
of  tubercular  cavities,  and  otiier  iojuries  trom  adjacent  organs,  eg|>eciaUj 
of  thcxse  where  pus  is  discharged  into  the  cavity,  for  tlie  presence  of  pus  engen- 
ders pus,  Thoracente^iis  has  been  accused  of  converting  serous  into  purulent 
pleurisies  by  the  admission  of  air  int^  the  pleural  cavity.  If  the  atmosphere 
admitted  is  contaminated  by  germs,  we  must  acknowledge  that  such  a  result 
is  possible.  By  the  older  methods,  previous  to  the  adoption  of  Key  bard 'a 
protected  canula,  such  a  result  may  have  been  produced.  We  can  thus, 
in  a  measure  at  least,  account  for  the  great  mortalitv  in  aises  operated  uj>on. 
But  since  the  adoption  of  the  protected  orifices  of  the  small  aspirating  trocar 
of  Wyman  and  the  capillar}^  wrforating  needles  of  Dieuhifoy,  we  question 
whether,  with  such  an  insignificant  puncture  and  the  complete  exclusion  of 
air^  thoracentesis  can  be  justly  accused  of  producing  such  serious  mischief. 
Trousseau  *  earnestly  denied  such  a  deleterious  etiect  of  the  operation  in  \m 
day.  We  have  now  not  only  the  results  obtained  bv  Demarquay,  Leconte, 
and  Manotte  of  injecting  air  into  the  pleural  cavities  of  inferior  animals, 
but  we  have  the  bold  ex|ieriments  of  Matice,  who,  convinced  that  air  could 
not  have  any  bnd  influence,  actually  had  tlie  audacity  to  perform  the  opera- 
tion a  nund>er  of  times,  allowing  the  air  to  enter  freely  through  the  canula. 
From  mimerous  observations  there  resulted  the  fact,  unsuspected  by  many^ 
that  air,  penctntting  freely  to  replace  the  liquid  extracted,  never  gave  rise 
to  purulence  in  pleurisy ;  that,  owing  to  iti*  rapid  al>sorj>tion,  it  did  not  in 
the  Iciist  interfere  with  the  expansion  of  the  lungs;  in  short,  that  it  produced 
no  act*idejit  whatever.  While  admitting  the  force  of  Matice's  conclusions,  we 
tliink  it  preferable  to  avoid  the  possibility  of  doing  harm. 

General  Causes. — We  have  shown  that  secondary  pleurisies  frequently 
occur  in  the  course  of  convalescence  from  eruptive  diseases,  measles*  small- 
pox, and  csj»ecially  scarlet  fever,  and  that  they  are  purulent  in  their  nature. 
The  puer[itTrtl  condition  predisposes  to  suppurative  infianmiations  of  the 
serous  membranes,  and  pleurisies  in  lying-in  women  are  almost  alwava  pur- 
ulent. In  rheunuitism,  gout,  and  deHrium  tremens,  and  albuminuria  as  a 
rule,  the  pleuritic  effusion  is  pf^rous.  It  is  purulent  in  persons  suffering 
from  severe  injuries*  and  among  men  exhausted  by  over*work  or  by  alco- 
holic excesses,  or  protracted  obscure  diseases,  such  as  typhoid  fever  and 
pyaemia.  Analyses  of  the  cases  in  which  purulent  transfomiation  hos  oc- 
curred pbow  tliat  tubercles  of  the  lung  iaive  oidy  a  minor  influence  in  its 
production — only  34  f>er  cent,  of  the  whole  number.  Attiniout^s*  obeerva- 
tions  were  founded  upon  130  cases,  80  of  which  recovered;  of  the  reumiaing 
50  that  died,  he  found  tubercle  in  only  0  cases.  Sometimes  malhygiejiic  con- 
ditions and  insufficient  alimentation  mny  account  for  them.  Men  are  more 
subject  to  this  diseiLse  than  women  in  tlu^  proportion  of  S  to  1,*  nnd  young 
children  oftener  sutler  from  jitirulcnt  pleurisy  tlian  adults.  It  is  not  easy  to 
explain  the  transforniation  of  s<^rum  into  jius  in  pleuritic  effusions  that  have 
existed  for  sfune  time  where  there  have  been  no  grave  symptoms.  Impru- 
dent expfisure,  affecting  the  general  healtli»  may  thus  produce  disai-trous 
results,  Tliis  occurs  so  frefiuently  that  purulent  ph  urisics  are  generally 
called  chronic  pleurisies.  There  are  cases  where  neither  local  nor  general 
conditions  explain  the  transformation  of  serous  into  purulent  effusions  in  the 
chest. 

Patholooical  Anatomy.— This  is  shown  by  an  examination  of  the 
effused  liquid,  the  different  solid  detritus  that  it  contains,  the  false  mem- 
branes, the  pleura,  the  lung,  ami  the  thonicie  wall  itself.  The  liquid  effused 
is  purulent  in  character.     It  contains  a  greater  or  less  number  of  leucocytes, 

1  Loc,  eiL  ■  3iy«€  de  Panji,  1S69.  *  E.  MoaUmi-MirtiQ. 
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some  red  globules^  ani  voluminous  granular  celb,  bes' des  crystals  of  the  fatty 
acids  and  plates  of  ch  jlesterbi,  The  pus  is  mixed  with  the  serosity  in  vary- 
ing quantities.  The  liquid  may  be  slightly  opaline  or  greenish-yelb)w,  and 
sometimes  gray.  It  may  be  thm  or  thick,  with  heavy  flocculi,  so  as  to  pass 
with  difficulty  through  a  eanula*  The  liquid  is,  ordinarily,  inodorous,  but  it 
may  be  strong,  and  even  f^^titl,  where  it  has  been  in  contact  with  air.  In 
very  few  cases  of  old  standing:  can  the  pus  be  regarded  as  active,  the  corpus- 
cles being,  as  a  rule,  dead  or  having  undergone  fatty  degeiienition.  Active 
suppuration  is  also  more  readily  get  up  in  a  pleura  which  luu*  already 
yielded  pus. 

Purulent  effusions,  independent  of  contact  with  air,  may  become  in  a 
short  time  the  seat  of  putrid  transformation!^.  False  membranes  undergo 
alterations  which  produce  fetid  gases,  The  air,  with  its  germs,  its  hunudity, 
nmX  heat,  the  three  grand  factors  in  pat  refaction,  is  thrown  in  contact  with 
mi1i6tances  of  a  putrescible  composition.  MnrshalP  holds  that  sero-fibrinous 
effusions  appear  to  have  a  greater  tendency  to  quick  decomposition  when  air 
is  adraittea  into  the  pleural  sac  than  the  sero-purulent  or  purulent  products. 
Pus,  he  considers,  is  more  stable  and  less  inclined  to  rapid  putrefaction 
than  sero-albuminous  fluid.  In  quantity  it  varies  from  a  very  small  num- 
ber of  grammes  to  five  or  even  six  Htens.  By  examining  the  fluid  flrst  dniwn 
out  we  can  predict,  by  the  number  of  leucocytis  present,  whether  the  pleurisy 
will  continue  to  be  serous  or  will  become  purulent  If  subjected  to  the  influ- 
ence of  ammonia,  it  wilt  become  thready,  just  as  happens  when  p\i:^  b  sus- 
pended in  water,  if  the  fluid  contairm  many  of  these  pus*e!ements.  The 
purulent  fluid  may  fill  the  whole  or  occupy  hut  a  small  part  of  the  cavity, 
or  again  the  interlobular  spaces  only  may  contain  the  fluid,  the  cavity  itself 
being  empty.  False  membranes  are  almost  constantly  present  and  adherent 
to  the  parietal  or  pulmonaiy  pleura;  we  find  them  also  noating  in  the  liquid. 
These  false  membranes  may  be  more  or  less  voluminous.  The  floceuli,  which 
may  he  as  large  as  an  egiz,  undergo  transformation  when  air  is  admitted,  and 
become  horribly  fetid.  They  may  give  rise  to  septiciemic  symptoms.  When 
we  see  these  enormous  masses  in  the  cavity,  and  are  unable  to  get  rid  of  them 
by  suction,  we  do  not  wotuler  tlnit  their  presence  should  poison  the  patient 
and  the  case  become  incurable,  Pleurntomy  is  the  only  efl'ective  mode  of 
getting  rid  of  these  dangerous  masses,  with  sometimes  gangrenous  portions 
of  pleural  or  lung-tissue.  Those  fa^se  membranes  frequently  form  pouches 
and  divisions  for  isolated  quantities  of  fluid.  The  false  membranes  are  partly 
adherent  and  partly  free,  especially  in  ernes  where  there  are  pulmonary  or 
thoracic  fistula.  The^e  false  membranes  differ  in  acute  purulent  pleurisies 
from  those  found  in  pleurisies  of  long  standing.  They  are  but  feebly  adhe- 
rent to  the  pleura,  and  have  a  slight  rose  coloration.  In  old  pleurisies  the 
false  membranes  are  of  greater  density,  sometimes  from  6  to  8  mm.  in  thick- 
ness. They  are  more  adherent,  and  cannot  be  separated,  and  have  a  grayish 
color.  The  pliysical  state  and  positii>n  of  the  lung  and  disposition  of  the 
adjoining  structures  are  very  similar  to  what  they  are  in  serous  effusions.  In 
but  few  cases  do  tlie  false  membranes  envelop  the  whole  of  the  lung.  They 
pass  over  one  part,  and  on  to  the  costal  pleura.  The  pulmonary  tissue  is  con- 
densed, sometimes  absolutely  impermeable  to  air,  so  that  it  will  actually  sink 
when  dropped  in  water,  being  in  a  state  of  atelectasis.  In  cases  of  shorter 
duration  it  is  found  crepitant  throughout  its  structure.  Brouardet'  called 
attention  to  the  inflammation  in  the  under-plcural  cellular  tissue,  as  well  as 
in  the  interlobular  connective  tissue,  forming  interstitial  pneumonia,  which 
determines  condensation  of  this  tissue  and  its  retraction  at\er  the  manTier  of 
cicatrices,  and  afterward  its  inextensibility.  These  explain  the  retraction  of 
the  thoracic  walb  and  the  narrowing  of  the  chest. 


>  LoccU. 
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Tlie  mrjst  serious  complication  of  this  disease  i?  the  pleuro-hronehml  fistula* 
by  which  tlie  fluid  escapes  throiin:li  the  hing.  The  firm  adhesions  between 
the  luogs  find  walls,  forming  enelosed  pockets,  coutrihute  in  no  small  degree 
to  the  incundiility  of  purulent  pleurisy.  These  pockete  ciinnot  be  emptied 
thoroughly,  tior  can  the  washings  be  made  to  ijcnetrate  them.  The  purulent 
secretion  exercii^es  a  destructive  action  over  the  tissues  surrounding  it,  as  well 
as  ufMUi  the  %^iscera  and  walls  of  the  chest :  the  soft  pnrta  become  inflamed 
and  abrfcci^sea  form ;  the  intercostal  muscles  sufl'cr  atniphy  and  undergo  fatty 
degeneration,  external  openings  occurring  from  ulceration.  The  latter  are 
found  less  frequently  than  pleuro-bronciniii  fi.?tiiku  This  external  jx-rforation 
ia  habitually  in  front.,  in  the  ii]>per  intercostal  spaces,  w  hieh,  near  the  st^'rnum, 
are  very  wide  and  not  protected  by  external  intercostiil  muscles.  The  fifth 
intercostal  is  the  mo^t  frequent  locality.  Tliere  may  be  one  or  several  open- 
ings. They  may  be  caused  by  the  pus  ulcerating  through  the  parietal  walls, 
or  abscesses  may  be  produced  in  the  walls  and  burst  externally,  Kxception- 
ally,  the  emptying  of  the  liijuid  is  by  ulceration  of  the  diaphragm  into  the 
abdomen,  causing  fatal  peritonitis.  Some  years  since  the  author  saw,  in 
consultation,  a  patient  where  the  autopsy  prtvve<l  this  condition.  Rare  cflsee 
have  been  repi:>rted  where  the  fluid  escaped  into  the  pericardium,  into  the 
mediastinum,  and  into  the  opposite  pleural  cavity  (Fernet*).  Bouveret* 
relates  a  number  of  cases  in  which  the  discharge  of  pus  took  place  through 
such  unusual  channels  as  the  cesopbagus,  the  stomach,  tlie  intesitines,  and  the 
pelvis  of  kidneys ;  also  where  the  pus  perforated  the  posterior  cul-dc^sfic  of 
the  pleura  and  appeared  in  tlie  fiosterior  walls  of  the  abdomen.  In  the  last 
cases,  he  states?,  it  may  point  in  the  groin,  the  lumbar  region,  the  buttocks,  or 
even  in  the  thigh. 

Symptoms. — In  a  large  number  of  cases  of  purulent  pleurisy  the  general 
svinptonis  do  not  ditfer  materially  from  those  of  fibro-serous  pleurisies.  Some- 
tunes,  however,  they  do.  This  ia  according  to  whether  they  are  acute  puru- 
lent or  chronic  purulent  pleurisies. 

In  acute  purulent  pleurisy  the  disease  commences  in  the  same  way  as  the 
ordinary  acute  tibro-serous  pleurisy.  Indeed,  the  first  efl\isiun  is  ordinarily 
serous  in  appearance,  and  afterward  it  becomes  purulent.  We  have  the  initial 
chilliness  more  or  less  marked,  accompanied  by  the  eharacteristic  pain  in  the 
side  and  dry  cough,  the  fever  keeping  up,  even  as  high  as  103®  to  104^  F. ; 
and  soon  the  fiigna  of  an  effusion  supervene.  In  a  few"  days,  ordinarily,  in 
acute  fibro-serous  pleurisies,  the  febrile  exacerbation  disappears.  Graves* 
Btates  that  the  extent  of  a  pleurisy  is  not  augmented  alkT  twenty-four  hours. 
In  acute  purulent  pleurisy  the  fever  persists?  in  spite  of  treatment;  the  effusion 
increases,  sometiTues  less  rapJflly  than  in  the  serous  variety,  but  in  a  contin- 
uous manner,  U  thoracentcf^is  is  perlormed  about  the  eighth  or  tenth  day, 
we  notice  that  the  fluid  is  opaline  and  conUiins  a  large  quantity  of  pus.  After 
this  the  fluid  is  reproduced,  and  as  it  forms  the  fever  continues;  the  skin  is 
hot  and  dr}%  the  appetite  impaired,  and  sweats  appear  during  the  night-  In 
examining  carefully  the  thoracic  walls  we  find  oedema  of  the  diseased  side- 
Later  on  there  will  probably  be  fcdenia  of  the  lower  extremities. 

Chronic  purulent  pleurisy  is  marked  by  symptoms  somewhat  different.  It 
commences  m  a  similar  nmnner  to  that  of  acute  pleurisy,  with  fever,  but  in  a 
few  days  the  fever  disappears.  In  the  evenings  there  may  be  some  febrile 
action  with  slight  chills.  It  is  remarkable  that  frequently  vast  ct>llections 
of  purulent  fluid  do  not  give  rise  to  chills.  The  fluid  augments  progrefi&- 
ively,  but  sometimes  very  slowly,  and  often  it  appeiirg  to  remain  stationary 
for  a  long  time.     This  condition  continues  sometimes  for  many  months,     Th6 


*  See  section  on  Pd€u  mo  thorax, 

>  Jo^irmd  <U  Med.,  Dec.  16,  1382  j  N,  F,  itfed  iZee.,  March,  1883. 
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patienU  are  pale  and  feeble,  altliough  they  may  get  up  and  walk  until  the 
quantity  is  inereasetl  to  such  an  extent  a»  ti>  iinpiiir  their  breathing  eftpiic- 
ity.  Then  the  forces  of  the  hiyAy  l:»y  deL're<?8  diniini.^h,  and  tlie  appetite  is 
impaired  to  a  aerious  extent.  The  face  becomes  pale  and  the  lips  discolored. 
From  time  to  time  diarrhoea  snpervenes  and  redenia  of  the  chcjst-walla  is 
noticed,  and  general  anasarca  cnrnes  on  without  albumen  in  the  uriue.  If 
nature  cloed  not  open  an  orifice  through  the  pariete^i  of  the  chest  or  through 
the  bronchi  for  the  disc  barge,  the  patients  finally  su  ecu  rub  in  the  hust  degree 
of  wasting  with  profuse  sweats  and  fetid  colliquative  diarrhcea. 

PHYsrcAL  Signs. — Tlie^e,  with  some  modifications,  are  very  similar  to  tho^e 
of  ordinary  sero-fibrinoua  pleurisy.  We  have  tfie  same  dilatation  of  the 
che^t,  but  it  is  more  frequently  localized.  The  oHlcma  of  the  thoracic  walls 
ig  almost  characteristic  of  the  presence  of  pus  in  the  pleural  cavity.  Wc  may, 
however,  meet  with  it  in  fibro-serous  pleurisy  and  in  eaeheetic  subject^s  on 
the  side  of  decubitus.  Then,  again,  there  are  eases  of  purulent  pleurisy 
where  it  does  not  occur.  It  nmst  be  looked  for  with  care,  especially  at  the 
lateral  portion  beneath  the  armpit. 

Measuration  and  percussion  afford  especial  evidences  of  purulent  pleurisy, 
and  frequently  iliey  discover  encysted  points. 

The  tubular  quality  of  respiratory  sounds  is  more  pronounced,  as  are  also 
the  amphoric  characters  at  the  apex,  caused  by  long-continued  pressure  of 
the  compressed  lung  around  the  large  bronchi.  ^Egophony  m  Ic^s  frequently 
hejird,  the  bronchophony  is  distant  and  less  distinct,  and  vocal  fremitus  is 
more  completely  abolished.  The  non-transmission  to  the  ear  of  the  whis- 
pered voice  through  the  walls  of  the  chest  (Bacellis  sound)  in  purulent 
pleurisy  is  a  sign  of  considerable  siguific^ince  in  tracirtg  the  transform  at  ion 
from  serous  fluid  into  pus.  We  must,  however,  bear  in  mind  that  when  the 
»ero-fibrinons  eHusion  contains  fibrinous  florjculi,  it  has  the  same  ettect  as  a 
purulent  fluid  in  interfering  with  the   passage  of  the  voice.     (See  article 

ACHTK    PLELTRrSY.) 

DiFFKRENTiAU  DiAGXOi^is  can  be  but  indifferently  reached  by  consid- 
ering the  poLnte  mentioned.  An  exploratory  puncture  enablas  ua  t^i  decide 
with  certainty  as  to  the  nature  of  the  fluid.  Without  this  the  diagnosis 
is  often  very  difficult.  lo  acute  purulent  pleurisy  the  diagnosis  is  most 
difficult,  especially  at  an  early  period,  beciuise  the  general  s}Tnptoms  and 
the  local  signs  resemble  closely  those  of  ordinary  pleurisy.  W  hen,  how- 
ever, the  disease  is  further  advanced,  and  we  have  the  earthy  aspx^t  of 
countenance  with  cedema  of  the  thonicic  walls,  we  can  be  nearly  positive  in 
our  opinion.  Moutard-Martin*  speaks  of  this  localized  cE<lema  at  the  level 
of  the  fluid  as  a  certain  indication  of  the  purulent  character  of  the  fluid. 
But  this  oedema,  as  he  adruits,  does  not  always  exist.  It  is  wanting  in  many 
CJises,  and  it  may  be  found  in  casea  of  serofibrinous  eflusion  where  the  patient 
has  been  lying  on  the  side,  and  in  other  cases  of  advanced  cachectic  disease. 
Formerly,  there  were  many  more  errow  of  diagnosis,  which  were  only  discov- 
ered at  autopsies,  but  now,  thanks  to  aspiratory  punctures,  the  diagnosis  is 
much  more  accurate,  and  indicates  ti>  us  the  rational  treatroent.  In  boJh 
varieties  of  puiiilent  pleurisy  there  is  a  tendeney  to  discharge  by  making 
orifiees  through  the  walls  of  the  chest  or  through  tlie  lung.  This  la 
nature's  mode  of  spontaneous  cure.  The  most  common  is  the  pleuro-liron- 
chial  fistula,  and  the  period  of  the  disease  at  which  this  accident  may  occur 
is  very  variable.  Woillez^  cites  a  case  where  it  occurred  as  early  as  the 
twenty-eighth  day;  ordinarily  it  occurs  at  a  much  later  period,  sometiuiea 
as  late  as  the  eii^htieth  day.  It  comes  on  early  in  purulent  pleurisy.  In 
infanta  the  perforations  take  place  as  early  as  in  fifteen  or  twenty  days, 
and  are  favorable  to  the  cure  m  one- half  of  the  cases.     Saussier  in  29  perfo- 


*  FaruUni  Ftcariay,  1372. 
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rations  of  this  kind  coiintycd  15  cures.  The  symptoms  of  this  accident  aare 
easy  of  recognition.  They  vary  according  m  the  nleuritic  effusion  b  dif* 
fiii^ed  through  tlie  whole  pleural  cavity  or  is  liinitc^a,  encysted,  or  interlob- 
ular. In  the  first  yariety,  where  we  haye  the  physical  evidences  of  the 
presence  of  pus,  suddenly,  during  a  paroxy&m  of  coughing,  the  pua  is  forced 
up  through  the  bronchi,  and  the  patient  in  a  very  short  time  expectorates 
a  con:?idcrahle  quantity,  varying  irom  a  few  grammes  to  a  liter  or  more. 
The  quantity  thus  thrown  ofr  depends  upon  the  diameter  of  the  figtula.  It 
may  be  exceiJ{*ive,  as  in  a  case  recently  observed  hy  the  author  where  euflbca- 
tion  was  produced,  causing  syncope,  asphyxia,  and  death,  the  flow  being  so 
rapid  as  to  fill  up  the  bronchi  to  such  an  extent  that  the  patient  could  not 
get  rid  of  it.  In  many  cases  the  pus  is  brought  up  more  gradualiy,  with  sue* 
cesiiivc  coughs  or  with  changes  of  position.  Frequently  vomiting  is  produced 
by  the  fiow  from  the  vomica.  After  the  first  instantaneous  evacuation  of  pus 
(ordinarily  continuous,  sometimes  inti^rmitting)  purulent  expectoration  taltes 
place.  The  patient  may  pass  hours  without  any  discharge,  when  suddenly  a 
severe  cough  brings  up  a  quantity  of  pus,  and  again  may  spend  days  with- 
out further  expectoration.  Pleuro-bronchial  fistulm  may  have  a  valvular 
chamcterj  so  tnat  air  may  or  may  not  be  admitted  into  the  pleural  sac 
as  the  pus  is  discharged.  With  or  without  the  formation  of  pncumothonix 
there  is  a  tendency  to  cause  putridity  of  pus.  In  cases?  of  children,  who 
swallow  their  expectoration,  it  often  produces  a  very  troublesome  diarrhoea, 
TJie  course  of  the  disease  and  its  progno^iis  are  necessarily  altered  accord- 
ing to  conditions  met  with,  When  the  air  does  not  penetrate,  w^e  observe 
that  the  diseased  side  becomes  depressed  and  the  swelling,  previously  noticed, 
disappeaT"s.  The  flatness  on  percus4»iou  diminishes  or  disappears  entirely. 
On  auscultation  we  have  coai^e  rales,  sometimes  just  inside  the  fistulous 
orifices,  sometimes  at  a  considerable  distance.  The  general  sj^mptoms,  $a 
well  as  the  physical  signs,  improve,  and  the  <*ase  advances  slowly  toward  cure. 
Ordinarily,  the  pus  expectorated  from  the  pleura,  when  free  from  contact 
with  the  air,  is  odorless,  but  it  i^*  rarely  as  unpleasant  as  in  bronchial  dilata- 
tions, unless  it  Ls  long  retained  in  the  eavity,  when  putrefaction  ensues.  When 
the  air  enters  from  the  bronchi,  it  frequently  acquires  a  disgusting  odor.  If 
the  air  enters  the  pleura  and  takes  the  place  of  the  pus,  the  chest  remains 
enlarged.  Indeed,  it  sometimes  increjLscs  in  sixe  to  such  an  extent  as  to  cause 
suflbcation  unless  the  pus  and  gas  are  withdrawn.  The  valve  made  by  the 
felse  raemlirane  allowing  the  air  to  enter  the  cavity,  but  not  to  escape  from 
it,  causes  the  fluid  to  accumulate  rapidly,  and  we  have  pneumothorax  to  a 
very  painful  degree.  The  diaphragm  is  pushed  dow^n,  and,  if  the  disease  is 
on  the  right  side,  the  liver  is  forced  down,  and  descends  to  a  level  with  the 
umbilicus. 

The  collection  of  gas  and  fluid  may  be  in  such  excess  as  to  produce  a 
concavity  of  the  upper  surface  of  the  liver,  while  the  organ  is  force<l  down 
into  the  abdomen.  E,  3foutard-^fartin '  explains  this  extreme  condition 
by  the  fact  that  the  fistulous  orifice  being  at  the  suprior  pcirtion  of  the 
lung,  die  air  having  equalized  the  interior  pressure  with  the  exterior  pres- 
sure, the  liquid  obeys  the  laws  of  gravity,  and  depresses  the  diaphragm.  The 
fluid  thus  does  not  reach  the  level  of  the  pulmonary  fistula.  Under  these 
circumstances  the  expectoration  may  cease  altocethcr  unless  the  patient,  by 
change  of  position,  allows  it  to  flow  outward  through  the  orifice. 

The  physical  signs  of  this  condition  of  pyo-pueumothonix  are  very  marked 
and  characteristic.  Above  the  level  of  tne  fluid  there  is  ordinarily  a  great 
exaggeration  of  resonance  on  percussion,  especially  at  first.  At  the  end  of 
a  few  days,  however,  this  resonance  is  sometmies  materially  mcdified,  and  we 
have  obscurity  of  the  percussion  vibrations.     Percussion,  by  itself,  raaj  lead 
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as  into  error  of  diagnosis  which  the  other  modes  of  physical  exploration  will 
correct. 

On  auscultation  we  hear  the  amphoric  murmur,  which  is  sometimes  of  grent 
intensity,  and  at  others  so  feeble  and  distant  as  to  require  great  attention  on 
the  part  of  the  auscultator.  The^e  varieties  of  the  amphoric  respiratory  sound 
appear  to  depend  more  upon  the  position  of  the  pleiiro-bronchial  fistuhi,  and 
upon  the  greater  or  Jes8  iree  cireulation  of  air  tiirough  the  fistula,  than  upon 
tiie  extent  of  the  cavity  (E.  Moutard-Martin).  This  sound  and  the  ampJioric 
voice  are  the  two  principal  auscultatory  phenomena.  There  is  alsn  the 
vibrating  metallic  tinkling  produced  always  in  expiration.  Althouirh  the 
physiciil  cause  may  exists  this  latter  is  by  no  n^eans  a  constant  sign.  It  may 
disappear  for  hours,  and  even  days  together,  and  then  be  heard  for  a  short 
time.  Sometimes  it  is  only  heard  when  the  pntient  coughs  suddenly  and 
violently.  When  heard  it  is  a  very  valuable  indication  of  the  presence  of  a 
pleuro-bronchial  tistula.  Auscultatory  percussion  gives  ns  a  still  more  valu- 
able diagnostic  phenomenon— the  metallic  amphoric  reverberation— e-speci ally 
if  we  percuss  with  a  metallic  percussor  over  a  metallic  pleximeter.  The  Hip- 
pocratian  splashing  caused  by  succussion  is  a  more  characteristic  sign  of  pyo- 
pneumotlionix  than  any  other  we  have  mentioned.  Other  signs  may  fail, 
and  often  this  is  the  only  sign  present.  Almost  all  the  symptoms  and  signs 
that  have  been  considered  characteristic  of  the  presence  of  pus  may  coexist 
with  a  perfectly  limpid  sero-fibrinous  eiiiision.  We  may  even  have  in  serous 
eifusions  a  high,  fluctuating  temperature,  profuse  sweats,  and  quick  pulse 
lasting  several  weeks.  On  the  other  hand,  purulent  effusions  may  be  asso- 
ciated with  symptoms  of  so  mild  a  character  as  to  lull  suspicion.  Previous 
to  the  application  of  exploratory  punctures  for  purposes  of  accurate  diagnosis, 
purulent  pleurisies  were  confounded  with  the  milder  disciise  until  ^o  far 
advanced  as  to  be  too  late  for  cfiective  treatment.  Now  we  can  without  risk 
discover  purulent  pleurisi»3s  at  their  very  cooimencemeDt,  and  before  they 
reach  the  point  of  great  danger  to  the  subject  we  cjm  relieve  them  by  thora- 
centesis, and  afterward  pursue  the  treatment  for  a  radical  cure. 

Limited,  circumscribed  pleurisies,  such  as  are  found  at  the  base  of  the 
surface  of  the  diaphragm  and  in  the  interlobular  fissures,  as  well  as  thfjse 
involving  the  pleural  cavity  itself,  may  empty  their  contents  through  the 
bronchi.  As  we  have  shown,  the  diagnosis  of  these  forms  is  often  very 
obscure  and  difficult.  The  fine  capillary  cxploring-needle  is  a  safe,  and  often 
a  reliable,  means  of  diagnosis.  It  may  happen  that  we  can  only  guess  at  the 
nature  of  the  disease  until,  after  a  protracted  cough,  there  is  ejected  by  the 
mouth  a  quantity  of  pus,  and  the  diagnosis  is  made  clear.  We  may  perhaps 
discover  a  point  of  flatnes^s  at  the  base  or  about  the  centre  of  the  lung,  but 
often  this  flatneaa  is  very  incomplete,  because  the  collection  of  pus  does  not 
always  reach  the  thoracic  wall.  It  may,  indeed,  be  separated  from  it  by 
healthy  lung-texture.  Auscultation  may  discover  coarse  rales  or  even  gur- 
gling with  cavernous  resfiiration.  The  voice  sometimes  has  the  character 
of  pectoriloquy,  at  other  tlmt^  of  bronchophony:  the  cavity  is  rarely  large 
enough  or  the  walls  sufficiently  firm  to  give  the  amphoric  tone.  Under 
these  circumstances  there  is  neither  metallic  tinkling  nor  Hippocratian  suc- 
cussion. The  diagnosis  of  bronchial  fistuhe  caused  by  encysted  pleurif^ieH 
may  be  confounded  with  tubercular  cavities  or  with  dilated  bronchi.  The 
exact  position,  however,  of  the  lesion,  tlic  rapid  manner  of  the  first  puru- 
lent expectoration,  and  the  nature  of  the  pus  expectorated,  will  eunble  us 
always  to  arrive  at  an  accurate  diagnosis.  We  must  reuiember  that  in  bron- 
chial dilatation  the  disease  is  developfid  by  degrees,  and  the  patients  do  not 
expectorate  suddenly  a  notable  quantity  of  pus;  tubercular  caverns  are  ordi- 
narily at  the  summit.  The  mode  of  expectoration  is  different,  and  the  matter 
expectorated  does  not  present  the  same  purulent  and  homogeneous  characters. 
Vol.  III.— as 
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The  general  health  is  very  different  where  encysted  pleurisies  exist  from  what 
it  is  in  patients  autfering  from  tubercular  ciivJtie.s-  Jn  the  former  case  it  is  com- 
paratively good ;  there  are  no  profuse  night-sweats,  diarrhoea,  etc.  Perforation 
through  the  thoracic  walla  may  take  place  at  a  period  more  or  less  remote 
from  the  commencement  f»f  the  disease.  The  first  indication  of  this  result  is, 
ordinarily,  a  pain  over  a  limited  point  of  one  or  two  of  the  intercostal  spaces, 
followed,  in  a  few  days  or  a  week»  by  a  raised  sensitive  point  on  the  surface, 
without  change  of  color  of  the  covering  skin.  This  may  remain  a  long  time  in 
an  unchanged  condition,  but  generally  it  increases  gradually  until  it  becomes 
soft  and  iluctuating,  reducible  by  pressure,  but  increased  in  size  by  efforts  to 
cough  or  by  forcible  expectorations.  The  skin  over  the  raised  point  becomes 
thin  with  a  purplish  tinge;  suddenly,  from  scmieettort  to  cough  or  unusual  exer- 
tion requiring  suspension  of  bronth,  it  bursts  and  gives  exit  to  a  quantity  of 
pus  far  out  of  proportion  to  the  size  of  the  small  tumor.  Sometimes  there  are 
several  such  points  in  the  same  subject,  appearing  simultaneously  or  consecu- 
tively, especially  if  the  discharge  is  not  free  through  the  first  one.  Ordinarily, 
there  is  but  one  w^hich  appears  on  the  anterior  jjortion  of  the  chest  about  the 
fifth  intercostal  space  or  in  the  intra-mamiUary  line.  These  orifices  some- 
times close  and  t!ien  reopen.  Of  18  cases  of  empyema  necessitatis  collected 
by  John  Marshall/  1  occurred  in  the  sixth  intercostal  space  and  17  in  the 
fifth,  and  6  of  his  own  cases  in  the  fifth,  beneath  the  nipple.  This  is,  as  he 
states,  the  weak  point  of  the  chest,  relatively  unprotected  by  the  adjacent 
muscles.  The  internal  intercostal  muscle,  the  weakest  portion  of  the  great 
pectoral,  and  the  thin  fascia,  are  the  only  coverings  at  that  point.  There  h 
valid  reascni  why  special  bulging  and  spontaneous  perforation  should  occur 
there.  The  spot  also  corresponds  nearly  with  the  middle  of  the  pleural 
cavity  when  distended.  The  tiflh  intercostal  space  is  wider  than  those  below, 
and  its  limiting  ribs,  held  to  the  stennmi,  give  firmness  to  its  borders— condi- 
tions which  help  the  thinness  of  the  walls  in  determining  the  place  of  perfo- 
ration. In  children  perforation  often  takt^  phice  in  the  very  wide  second  inter- 
costal space.  The  fKiforation,  nlthough  it  may  contniot  in  size,  persists  and 
remains  a  fistulous  canal,  permitting  air  to  enter  and  to  esea|H?,  The  fluid 
rarely  becomes  fetid  unless  tiiere  is  a  pleuro-bronchitic  fistula  or  air  is  other- 
wise  freely  admitlt^d.  Sometimes  when  the  orifice  is  oblique,  tlie  air  does 
not  enter  at  all.  When  the  purulent  efi'usion  escapes  through  the  thoracic 
walls,  the  piitient  experiences  at  once  manifest  relief.  The  respiration  be- 
comes better,  the  fever  decreases,  the  sweats  disappear,  the  appetite  improves, 
and  the  general  condition  is  decidedly  ameliorated.  This  improvement  per- 
sists as  long  as  there  is  free  discharge,  but  if  from  any  cause  It  ceases^ 
we  have  a  return  of  serious  symptoms.  If  no  air  enters,  percussion  and 
auscultation  show  the  gradual  disappearance  of  the  evidences  of  disease; 
but  if  air  enters  we  have  the  signs  of  pyo-pneumothorax,  amphoric  breath- 
ing, metallic  and  succussion  sounds,  Tlie  diagnosis  of  parietal  openings  is 
companitively  easy  :  the  quantity  of  pus,  its  odor,  with  the  physical  signs, 
show  its  nature.  With  care  this  form  of  pleural  opening  is  distinguishable 
from  a  fistula  made  by  caries  of  the  rilis  or  by  vertebral  abscesses,  and  nut 
communicating  with  the  pleura.  The  existence  of  a  thoracic  fistuhi  tloes  not 
prevent  the  formation  of  pleuro-pulmonaiy  fistula,  and  reciprocally  a  parietal 
fistula  can  be  found  where  the  other  has  been  previously  formed.  The  ab- 
scesses foUowing  purulent  pleurisies  and  empyema  have  been  long  recognised. 
Hippocrates  mentioned  them  as  contributing  to  a  favorable  prognosis  in  em- 
pyema. 

Pulsating  empyema  is  where  the  lesion  is  situated  in  the  neighborhood  of 

the  heart  or  of  the  aorta,  which  transmit  their  impulse.     They  are  also  eome- 

timea  called  pulsating  tumors,  rising  and  falling  with  alternate  movemeBts  af 
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inspiration  and  expiration  (Stokes,  Graves,  and  Aran).  These  cases  strongly 
simulate  aneurisms.  According  to  Fraentzel,  the  iluid  is  always  purulent  In 
1  case  reported  by  him,  and  in  2  cases  seen  by  Traube,  pericarditis  with  effu- 
sion was  present  Douj^dass  Powell  mentions  two  well-marked  cases  of  pulsa- 
tion in  the  left  supra-mamraaiy  region  where  the  diagnosis  between  cfKision 
and  aneurism  was  very  difficult,  but  where  paracentesis  removed  a  large 
quantity  of  fluid  and  the  gigns  of  pulsation  ceased.  In  these  cases  there  was 
present  neither  pus  nor  pericarditis. 

Terminations. — if  allowed  to  take  its  natural  course,  pulsating  empyema 
almost  always  ends  in  death  from  exhaustion  or  syncope,  or  by  discharging 
through  the  lungs  or  through  the  intercostal  spaces.  Formerly,  it  was 
oftener  fatal  than  now,  but  it  is  still  justly  considered  the  gravest  form 
of  pleurisy.  We  have  seen  that  exceptionally  it  is  cured  6y  l)ecoming 
encysted.  It  may  be  cured  by  spontaneous  openings  into  the  lungs,  and 
more  rarely  by  fistulous  orifices*  through  t!ie  walls  of  the  chest.  Is  it  poasi- 
ble  for  the  disease  to  be  cur©d  by  the  absorption  of  the  pus  ?  The  bearing 
of  this  inquiry  u|x»n  the  treatment  cannot  be  over*estimatcd.  If  absorption 
can  remove  the  pus,  we  may  safely  leave  it  in  the  pleural  cavity,  li  the 
pus  cannot  be  taKeo  up  by  the  absorbent  vessels,  we  ought  promptly  to  make 
use  of  railxcal  measures  and  evacuate  it  The  literature  on  thb  point  gives 
us  few  reliable  cases.  Spontaneous  cure  can  rarely  be  produced  by  absorp- 
tion. Douglass  Powell'  writes  that  **the  spontaneous  disappearance  of 
such  eflusions  is  too  uncommon  to  be  expected,  and  the  process  of  rcabsorp- 
tion  is  one  too  full  of  peril  to  be  anticipated  with  anything  but  dread.  It  is 
indeed  an  attempt  at  such  absorption  that  occ^iaions  the  most  characteristic 
hectic  symptoms,"  Surgical  intervention  is  the  rule.  The  writers  previous 
to  the  introduction  of  exploratory  punctures  speak  of  cases  where  purulent 
pleurisies  were  diagnosed  and  the  effusions  were  absorbed.  We  have  show^n 
that  the  diiferential  diagnosis  between  serous  and  pundcot  effusions  is  very 
uncertain  when  made  from  the  general  s^ymptoras  and  physical  signs. 
Even  Trou^eau,  with  all  his  skill  and  vast  exf>erience,  made  the  mistake 
of  dif^osis,  and  pertormed  the  operation  of  pleurotomy  in  a  cflse  of 
seroos  effiielon,  ana  his  patient  died.  There  are  well-authenticated  cases 
where,  after  thoracentesis^  small  quantities  of  pus  lett  behind  have  been 
absorbed,  especially  in  children.  That  purulent  pleurisies  have  been 
effectively  cured  by  the  pus  becoming  cncapsuled  has  been  demonstrated 
by  autopsies  of  persons  dying  from  other  causes.  E.  Moutard-Martin 
reports  a  case  where,  after  withdmwing  with  an  explonitory  trocar  a  few 
dropd  of  pus,  and  thereby  establishing  the  diagnosis  of  purulent  pleurisy,  he 
was  unavoidably  prevented  from  opening  the  chest.  Two  months  afterward 
he  found  the  efltision  had  entirely  disappeared.  He  states  that  thLs  was  the 
only  case  he  had  ever  seen  of  a  spontaneous  cure  without  evacuation, 
Douglass  Powell  has  seen  one  case  w^bich  has  satisfied  him  as  to  the 
possibility  of  a  local  empyema  becoming  aborbcd.  Wilson  Fox  reports 
another  similar  case.  Chronic  pleurisicM  in  childhood  are  almost  invari- 
ably suppurative,  yet  Barthez  and  Rilliet.  report  7  out  of  13  recovered.  It 
must  be,  and  generally  is,  admitted  that  cure  by  pus  undergoing  retrogres- 
sive fatty  degenenition,  and  then  being  absorbed,  is  ]>ossible,  but  it  rarely 
occurs.  Should  the  more  fluid  portion  be  absorbed,  the  inspissated  pus 
remaining  on  the  pleural  surface  may  at  some  future  time,  upon  soften- 
^^>  g*ve  rise  to  secondary  tubercular  or  purulent  collections.  It  is  also 
true  that  cure  is  quite  often  effected  by  spontaneous  evacuHtion  throu|jh 
the  lungs  and  through  the  walls  of  the  chest.     This  is  especially  the  case 

*  In  Andral'fl  9  casef»  of  bronchial  p«erforation  tbere  were  onlv  3  deatha — a  mortality 
\tm  ihan  by  artificial  openioKs  previous  to  the  aiipllcation  of  LiBlerism, 
'  I/U.  of  the  Lung*  ami  Pleura,  Loudon,  1878- 
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in  interlobular  effusions  and  in  cases  sacculated  by  adhesions.  Such  cure 
is  explaiued  by  the  fact  that  adhesive  iDflimimaiion,  as.«.isted  by  the  elasticity 
of  the  luD^  on  both  sides,  glues  together  the  ^aUs,  isolates  the  fluid,  and 
prevents  air  fVoiii  eutering,  thus  preventing  the  pns  from  putrefyiDg. 

In  cases  of  pulmonary  perforations  the  prolmbilitiei?  of  a  iavorable  terrai- 
natioH  by  ab!5orpti<jn  of  gas,  evacuation  of  fluid  and  the  contents  of  the 
cJiest,  are  greater  where  air  does  not  enter  the  ca\4ty.  The  preaenc^e  of 
air»  especially  if  stagnant,  in  contact  with  the  pus,  makes  a  serious  com- 
plication, causing  putrefaction  of  the  pus  and  consequent  septicaemia,  with 
all  its  dangers.  The  discharge  of  the  purulent  collection,  through  the 
pariete^i  of  the  chest,  after  the  manner  of  an  ordinary  absc<^s,  is  ordinarily 
made  through  the  anterior  part  of  the  thorax,  but  it  may  take  place  in  any 
part.  At  first  this  mode  of  evacuation,  empyema  necessitatis,  is  a  great 
relief,  but  cures  rarely  result  from  it.  ^lost  frequently,  owing  to  the 
imperfect  evacuation  tbrough  the  tortuous  canal  and  the  entrance  of  air 
mingling  with  the  piis,  death  super\-enes  unless  the  surgeon  enlarges  the 
orifice  or  produce?*  a  new  one,  and  thoroughly  empties  the  sac  and  f^ersist* 
ently  waslies  it  out.  From  statistics  collected  by  Wilson  Fox,  the  mortality 
is  not  so  great  from  spontaneous  parietal  openings  as  was  formerly  sup- 
posed. Of  Andral's  cases  there  were  2  deaths  in  25,  Goodhart  had  11 
cases,  all  of  which  recovered.  Ewuld  lost  3  of  his  6  cases.  Cases  of 
empyema  necesjritatis  should  be  treated  as  artificial  o|)eningg  with  every 
possible  antiseptic  precaution.  The  mortality  would  thus  be  decreasecL 
The  chances  of  cure  by  absorption  are  so  small  that  when  nature  shows 
no  teodcncy  to  either  of  the  two  spontaneous  modes  of  cure,  there  is  great 
danger  of  a  fatal  termination  through  hectic  fever.  The  time  for  this  result 
varies  from  a  few  weeks  to  months.  When  in  empyema  we  have  fistulous 
orifict^  they  sometimes  remain  of>en  for  years.  Near  them  are  local  points 
of  depression,  caused  by  external  atmospheric  pressure.  When  acute  puru- 
lent pleurisy  follows  a  low  fever,  sueh  as  typhoid  or  scarlet,  a  fatal  termina- 
tion may  result  in  a  short  time;  in  other  cases  it  is  many  months  betbre  the 
paticot  dies  from  exhaustion. 

We  cannot  forbear  to  urge  the  importance  of  promptly  and  definitely  set- 
tling the  diagnosis  by  exploratory  aspiratory  punctures.  Properly  guarded, 
no  evil  can  result,  whereas  a  positive  diagnosis  enables  us  to  act  promptly 
with  eflective  mechanical  means  of  relief.  It  is  undeniable  that  purulent 
etfusions  iu  the  pleural  cavity  are  very  serious  in  their  results,  and  are  fol- 
lowed by  death  unless  Nature  or  the  surgeon  evacuate  them.  Even  when 
Nature  doeai  so,  it  is  often  imperfectly  done,  and  the  termination  may  be 
death  unless  we  assist  her  to  get  entirely  rid  of  the  fluid.     , 

Prognosis. — Formerly  the  prognosis  in  every  case  was  of  extreme  gravity. 
The  condition  was  looked  upon  as  of  necessity  fatal.  Surgeons  despaired  of 
a  successful  result  in  opera tiog.  Now,  thanks  to  thorough  drainage  and  Lis- 
terism,  unless  the  case  is  an  old  chronic  empyema^  we  are  hopetnl  of  cure  and 
a  favorable  prognosis  may  be  given.  We  may  look  for  good  results  where 
the  disease  is  early  recognized  and  promptly  treated.  J.  G.  Blake*  curc*d  16 
in  a  total  of  19  cases.  Since  1869  he  cured  9  out  of  10  cases.  Homer*  saved 
2G  out  of  52.  Feidler*  treated  112  patients,  only  25  of  whom  die^l  (all  ad- 
vanced tubercular  cases);  21  were  restored  to  gciod  health;  6G  (tubercular) 
were  cured  so  far  as  return  of  efliision  was  concerned.  I&rael*  had  10  recuv* 
cries  out  of  11  cases,  A.  T.  Cabot*  reports  11  recoveries  out  of  14  eases. 
Of  the  fatal  cases,  2  died  of  phthisis ;  the  third  had  existed  four  year*. 


*  Mtf^.  and  Surff,  Rep.  Boston  City  Honpltaff  2iJ  Seriee. 

*  Quoted  immMcd.  Times,  Philadii.,  .\iig.,  1883. 

*  Quoted  from  Dabaev,  Amer,  Joum,  Mtti^  Sdaicciit  J*!"',  18SS, 

*  i?M,  Mid.-Sur(j.  Jounu,  Augf.  16,  1883. 
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When  purulent  pleurisy  follows  fibro-serous  effusious^  and  whea  it  occurs 
in  vigorous  ehildren,  the  prognosis  ii*  more  hopeful  than  when  it  is  pre- 
ceded by  scarlet  fever  or  occurs  in  subjects  debilitated  by  diseases  which 
have  exhausted  the  recuperative  forces  of  the  body.  Empyema  of  tubei- 
cular  origin  has  neccssardy  a  grave  prognosis.  In  persons  in  advanced  life 
the  prognosis  is  very  unfavorable.  If  hectic  fever  or  septicaemia  occur,  the 
prospects  of  cure  are  comparatively  slight.  In  cases  of  empyema  neces- 
sitatis much  depends  upon  the  power  of  resistance  of  the  patient,  and  upon 
whether  the  matter  is  discharged  before  it  has  produced  caries  of  the  ribs, 
sternum,  or  spine,  or  has  prostrated  the  vital  powers.  11'  these  sequelae  have 
been  produced,  the  condition  of  the  body  is  most  unfavorable  to  the  restora- 
tion of  health.  If  the  pus  in  pyothorax  has  been  discharged  through  the 
bronchi,  though  it  may  give  temporary  relief^  it  is  attended  with  great  dan- 
ger, and  if  tlie  discharge  continues  it  will  gradually  wear  out  the  patient's 
strength. 

Treatment, — ^The  diagnosis  being  established,  we  at  once  realis&e  the  great 
responsibility  of  treating  a  disease  of  such  gravity.  In  many  other  diseases 
of  serious  imj>ort  we  trust  Nature  to  do  her  part  toward  cure ;  liere,  aa  we 
have  shown,  we  find  her  unable  to  come  to  our  assistance.  One  of  the  large 
serous  cavities,  connected  as  it  is  with  the  lungs,  is  not  only  disabled,  but 
contains  a  deleterious  fluid  which  cannot  remain  in  a  closed  cavity  without 
sooner  or  later  aflecting  the  processes  of  nutrition.  We  can  do  little  by  med- 
ical treatment  save  to  sustain  the  organism  by  tonics  and  reparatory  agents ; 
we  can  give  wine,  quinine,  arseniate  of  soda,  and  cod-liver  oil;  we  can  admin- 
ister a  sustaining  diet  and  place  the  patient  in  the  best  hygienic  and  sanitjiry 
conditioD,  We  cannot  conscientiously  hold  out  to  the  patient  a  prospect  of 
cure  by  medicines. 

There  is  danger  in  resorting  to  the  expectant  plan  of  treatment.  We  lose 
valuable  time,  and  finally  we  shall  be  forced  to  resort  to  surgical  operations, 
which  in  fact  constitute  the  modern  treatment  of  purulent  pleurisy.  By  them 
only  are  we  able  to  promote  the  primary  objects  of  our  treatment,  which  are 
to  get  rid  of  the  purulent  matter  and  to  stop  the  suppurative  inflammation. 
We  thus  endeavor  to  obliterate  the  pleural  cavity  and  promote  the  expansion 
of  the  lungs. 

Surgical  Treatment. — This  has  been  the  treatment  which  has  been  most 
effectivelv  used  from  the  time  of  Hippocrates  to  modern  times.  There  has 
been,  and  still  is,  great  diversity  of  opinion  as  to  the  best  modes  of  with- 
drawing the  pus  contained  in  the  pleural  cavity,  but  it  is  settled  that  when 
the  diagnosis  is  certain  the  fluid  must  be  removed — if  not  by  spontaneous 
openings,  by  artificial  means.  We  must  except  to  this  rule  CJiae^  of  suppura- 
tive pleurisy  of  phthisical  origin,  Bowditch  years  ago  stated  that  in  this 
claAs  of  cases  it  was  advisable  not  to  make  permanent  openings  into  the  chest. 
In  these  the  suppuration  does  not  stop,  and  the  operation  appears  to  hasten 
the  fatal  iBsue  of  the  disease.  Wilson  Fox  demonstrates  from  statistics  that 
the  mortality  in  phthisical  cases  is  increased  by  operations. 

There  is  no  room  for  discusBion  ns  to  the  indications,  as  in  crises  of  simple 
sero-fibrinous  pleorL«jy.  There  is  only  one  thing  necessary  to  be  a.«certained 
— the  certainty  of  pus  in  the  cavity.  This  is  shown  by  the  pointing  or  l)y 
pus  abstracted  by  exploratory  puncture.  The  more  promptly  we  act,  the 
greater  the  prospect  ot  cure.  As  PowelP  emphatically  says,  **The  prognosis 
is  practically  hopeless  without  surgical  help.  We  must  adopt  some  surgicnl 
measures  or  take  upon  ourselves  responsibility  for  a  large  mortality/'  Bow- 
ditch,  Trousseau,  Hamilton  Roe,  Anstie,  Parker,  Mar^^hall,  and  Moutard- 
Martin  all  concur  as  to  the  necessity  of  surgical  interference.  CUflbrd  All- 
butt'  says :  **  If  pus  or  septic  material  be  present  in  the  body,  we  must  not 


»  Loe.  cU. 
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refit  until  it  ia  rernoved.  I  therefore  dislike  and  reprobate  all  tampering  with 
an  empyema/' 

We  propose  to  mention,  as  briefly  as  we  can  in  justice  to  the  subject,  the 
several  modes  of  operatinj^,  together  with  our  conclusions  and  the  results 
obtained  by  us  and  by  others  of  much  larger  ex|>erience. 

Modes  ot  Operating. — These  are  numerous,  but  they  may  be  divided  into 
three  classes :  First,  the  simple  iinmediate  evacuation  of  the  fluid  by  sub- 
cutaneous  thoracentesis  with  the  ordinary  trocar  or  with  an  aspirator  of 
some  kind,  without  allowing  the  flow  to  be  coutinuoua :  this  is  the  clofled 
method ;  secondly,  the  open  method^the  operation  by  incision  with  a  bis- 
toury»  and  the  introduction  of  permanent  canulse  or  of  drainage-tube«  of 
metal^  of  hard  rubber,  or  of  soft  tubing;  thirdly,  the  more  radical  treatment 
by  free  incision  (pleurotomy)  with  or  without  washings  or  injections  by  the 
aid  of  sj-phons.  With  all  these  modes  of  operating  the  strictest  antiseptic 
precautions  should  be  taken. 

Thoracentesis. — For  this  operation  we  have  a  choice  between  the  ardinaty 
hydrocele  trocar,  the  trocar  protected  by  a  soft  valve  at  the  orifice  (Reybard  s 
instrument),  Jules  Gu^rin's  or  Wvman's  aspirating  pumps,  Dieulafby's  pre- 
vious-vactjum  aspirator  with  capLllary  needhs^,  and  numerous  modifications 
by  others  of  Dieu!afoy'«,  including  Putaurs^  uud  Reynard's  modification  of 
Potain's,  or  we  can  have  recourse  to  Potain's,  Stjuthey's,  or  Williams's  syphon. 
If  we  select  the  trocar  (Reybard's),  we  prepare  the  instrument  by  cleansing 
it  thoroughly  and  Listerizing  it.  Reynard^  i-ecommends  a  hypc»dermic  of 
morphia  previous  to  operation,  to  prevent  the  painful  cough.  The  gimpleet 
method  is  to  pass  the  aspixator  needle  through  the  flame  of  a  spirit-lamp,  and 
subsetjuently  to  plunge  it  in  carbolic-acid  solution.  We  spray  with  a  carbo- 
lized  solution  the  point  of  puncture,  which  should  be  at  the  sixth  intercostal 
space,  when  possible,  in  the  axillary  line.  Powell  prefers  a  lower  opening,  in 
the  seventh  or  eighth  intercostal  s|>ace  and  in  the  posterior  axillary  line.  He 
wishes  to  completely  empty  the  pleural  cavity  of  pus  and  promote  the  oblit- 
eration of  the  abscess-sac  by  the  descent  of  the  lung  as  it  re-expands,  and  by 
the  return  of  the  heart  to  its  normal  ^ition:  theae  processes  converge 
toward  the  lower  and  postero-lateral  position.  We  ordinarily  prefer  ]o<»l 
ansBtheaia  by  sprays  of  ether  or  rhigoline  or  by  cocaine  hypodermics  to 
aDOsthesia  by  inhalation.  After  drawing  up  the  skin,  so  as  to  be  able  to 
close  the  orince  by  the  flap  after  the  operation,  we  direct  the  trocar  by  the 
nail  of  the  left  index  finger;  we,  with  u  quick  movement,  insert  the  troc4ir 
to  the  extent  of  three  or  four  centimeters-  By  this  quick  insertion  we  do 
not  run  the  risk  of  stopping  the  canula  with  the  thick  membranes.  We 
allow  the  fluid  to  flow  out  slowly,  but  as  completely  as  possible.  In  fibre- 
serous  eflusions  we  only  draw  ofl'  snJficient  to  remove  intra-thoracic  pres- 
sure, to  avert  the  dangers  caused  by  that  pressure,  and  promote  the  pro- 
cess of  absorption.  In  suppurative  pleurLsy,  while  we  aim  at  relief  mm 
pressure,  we  wish  to  get  rid  of  a  fluid  which  is  itself  deleterious.  Conse- 
quently, our  object  is  to  prevent  absorption  and  to  ward  off  the  formation  of 
fistulous  outlets  through  the  lungs  or  the  parietes  of  the  chest.  Therefore  we 
endeavor  to  completely  evacuate  the  pus,  and,  as  far  as  possible,  to  prevent 
its  re-forroation.  While  we  desire  to  remove  all  the  fluid  if  we  oan^  we 
must  not  run  any  risk  by  doing  so.  If  the  cough  annoys  the  patient,  and  the 
elasticity  of  the  walls  and  the  pressure  from  the  displaced  organs  do  not  con- 
tinue to  force  out  the  fluid,  we  had  better  stop  the  flow  temporarily  or  renew 
the  operation  next  day.  We  must  desist  if  the  cough  becomes  very  peralsfc- 
ent  We  prefer  Dieulafoy's  aspirator  or  Potain's  modification  for  the  simple 
evacuation  of  the  fluid,  unless  we  wish  to  wiish  out  the  pleura ;  then  we  em- 
ploy Potain*s  or  Williams's  (of  Boston)  syphon,  because  either  can  be  applied 

^Brii,  Med,  Journal,  Sept.,  1881. 
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^vith  greater  effect.  It  h  best  not  to  take  needles  of  too  small  a  diameter, 
for  the  flocculi  may  easily  clioke  theiiL  We  prefer  No.  2  (1  millimeter)  or 
No.  *6  (1  millimeLer  and  a  half).  By  iisiiig  the  smalWixed  dome- trocar  we 
avoid  the  possibility  of  injuring  the  lung.  Care  must  be  taken  in  removiag 
the  canula  to  withdVitw  the  nepiratory  force  by  tuming  the  stopcock  ;  otlier- 
wise  we  may  draw  the  pus  into  the  texture  of  the  walls  and  establish  fistu- 
lous openings.  Id  using  the  common  trocar  fistulte  have  frequently  been 
jnade,  causing  a  serious  complication. 

Thoraoenteais  thus  performed  has  often  cured  empyemas,  especially  in  chil- 
li ren.  We  find  instances  mentioned  by  Lacaae.  Diithier^j  Dieuhifoy,  Lebert, 
Hamilton  Roe,  and  others^  It  has  been  demonstrated  that  the  ojx^ratiou  is 
sometimes  eflective  without  resorting  to  injections  and  washings  of  tiic  pleural 
cavity,  Bouchet^  reports  a  case  in  a  child  following  typhoid  fever^  where  he 
aspirated  thirty-three  times  and  cured  the  patient ;  another  case,  a  child  four 
years  of  age,  after  two  operations ;  another  diild,  seven  years  of  age,  after 
six  aspirations.  Gu^rin^  reported  several  cases.  M.  Fonson*  reported  19 
cases  of  children  treated  by  aspiration  with  success.  The  younger  the  child, 
the  greater  are  the  chances  of  success.  He  advised  complete  emfjtying  of 
the  cavity.  Lewis  Smith  *  prefers  the  use  of  an  aspirator  in  operating  ujwn 
children.  He  do^  not  tliink  it  nec^essary  to  remove  all  the  pus  present. 
Cordet  Gassicourt*  reports  cases  of  three  infants,  each  of  whom  was  cured  by 
one  aspiration.  C.  Gerhardt  of  Wiirt^^burg*  recommends  in  children  com- 
plete evacuation  of  purulent  fluid,  througli  incisions  and  washings,,  avoiding 
entrance  of  air.  Adolpli  Bajincke  of  Berlin'  states  that  aspiration  with  anti- 
septic treatment  is  often  successful  in  children.  He  advises,  if  after  two  or 
three  aspirations  the  fever  returns  and  the  fluid  increases,  that  free  incisions 
be  made,  with  injections  of  salicylic  acid  (3  per  cent.),  with  antiseptic 
dressings.  He  recommends  the  removal  of  only  a  portion  of  the  Huid. 
A.  Jacobi*  mentioned  having  in  a  single  year  3  cases  of  empyema  in  young 
children,  each  of  which  required  but  a  single  nspiration  \  tne  quantity  oi 
pus  in  1  case  amounted  to  300  or  400  grammes.  The  flexibility  of  the  young 
ribs  causes  sufiicient  sinking  in  of  the  thorax  to  promote  recovery,  F.  Rich- 
ardson' advises  two  aspirations  before  incisions.  R.  W.  Parker,*^  London. 
takes  Richardson's  view.  He  strongly  advocates  antiseptic  precautions  and 
injections  of  quinine  (5  grs,  to  Jj)  and  injection  of  filtered  and  carholized 
air  into  the  pleural  cavity,  Austin  Flint"  advises  that  aspiration  should 
be  used  first,  but  if  not  successful,  then  incisions  should  be  made  at  the 
base  of  the  thorax  and  a  tent  introduced  to  keep  the  orifice  open.  Anstie" 
gives  similar  directions.  According  to  Bowditch,"  **  whenever  the  pus  is  pure 
there  is  no  immediate  C4ill  for  thoracotomy,  for  patients  at  times  get  well 
after  simple  aspirations.  Youth  and  recent  uncomplicated  disease  favor  this. 
Heretofore,  after  three  aspirations  the  author  has  resorted  to  thoracotomy/* 
Dabnev**  says  that  aspiration  occtisioDidly  gives  good  results,  even  in  adults. 
8.  C,  CJhew  reported  the  case  of  an  adult  (twenty-five  years  of  age)  cured 
of  empyema  by  one  aspiration  of  sixteen  ounces,  and  alsci  a  case  of  a  child 
three  years  of  age  after  three  aspirations.  Barnes'^  reports  a  case  of  a 
patient  nineteen  years  of  age  who  recovered  after  four  aspirations  of  large 
quantities  of  pus.  J.  G.  Blake  ^*  reports  a  case  (boy  ten  years  of  age)  where 
one  aspiration  of  ten  ounces  accomplished  a  cure.  He  adds  that  in  children 
repeated  withdrawals  of  pus  by  aspiration  are  justifiable,  but  in  adults  after 

*  London  Lanctt,  1860.  *  De  la  Thnr^c^Ui4e  par  osp.  dans  la  Pleu.  Pur.,  1871. 
■  ThiJie  d€  PariM,  1877.         *  Diseoits  of  Children.  »  Soe.  de  ThSr.,  2<J  April,  1882. 

•  Trans.  Int,  Mtfl  Cbw.,  vol  iv,  '  Ibid.  »  Ibid.  •  thid,  »<»  Ibid, 
"  Oinicai  Medicine.  "  Reynoldt'i  S)fs.,  vol.  ii,  "  Unpublished  MSS, 
**  Avier.  Jqutu.  Med.  SeL,  Oct.,  1SS2.  **  BriL  Med.  Jowmo/,  Dec,  1877. 
**  Med,  and  Surgioal  BeporU  Bo»tan  City  Hmpital,  2d  Ser.,  1S77. 


652 


OF  THE  PLEURA, 


one  unsuccesafyl  operation  he  advises  permanent  opening.  Diipuytren' 
cured  a  uise  after  seventy-three  aspirtttions.  The  author  has  had  3  casea 
perfectly  cured  by  aspiration :  a  child  eleven  months  old,  after  three  Ojiera- 
tions ;  a  child  of  five  years,  after  five  operations ;  a  boy  sixteen  years  of  age, 
ifAer  two  operations. 

Such  being  the  record,  we  are  in  duty  bound  to  try  simple  Hspiratrona 
before  making  uee  of  the  more  radical  mode^  of  treatment.  The  rha- 
racter  of  the  tluid  as  drawn  oil'  hy  the  exploring-needle  furnishes  valuahle 
Ludications.  Should  it  be  found  laudable  and  inodorous,  we  had  better  aspi- 
rate onee  or  twice  before  resorting  to  the  free  incision.  It  can  do  no  injury, 
and  we  thus  enable  the  lung  to  expand,  diminish  the  size  of  the  cavity,  and 
prepare  for  tht*  more  radical  operation.  In  children  we  ought  to  try  this 
mode  repeiit4i-dly  unless  we  have  gymptoms  of  emaciation  and  hectic  approach- 
ing ;  in  adults  only  two  or  three  times.  The  operation  is  simple,  painlesSi 
without  danger,  and  occasionally  perfectly  efiective.  If  the  fluid  re-forms 
quickly — and  it  sometimes  does  with  astonishing  rapidity — ^or  there  arc 
evidences  of  depression  from  fever,  sweats,  and  diarrhcea,  we  must  promptly 
have  recourse  to  one  of  the  efiective  surgical  methods  producing  free  drain- 
age. It  is  undeniable  that  the  treatment  by  thoracentesis  is  frequently 
UDSUCoesstvil,  notwithstanding  repeated  operations. 

In  Bero-fibrinous  eflusions  the  close  method  is  the  most  BUecessfiil,  but  in 
purulent  eiiusion  this  is  not  ordinarily  the  case,  and  we  are  forced  to  employ 
the  open  method  to  produce  free,  continuous  discharges,  as  the  purulent  fluifl 
re* forms  rapid Iv, 

0]>en  Methods. — ^Of  these  we  have — (1)  drainage  through  a  single  orifice 
by  the  introduction  of  a  permanent  eanula  or  soft  india-ruhber  tube; 
(2)  drainage  through  two  openings;  (3)  use  of  syphon;  (4)  pleurotomy; 
(5)  drainage  by  resection  ol  ribs.  Each  of  these  modes  has  its  advocates. 
They  have  all  been  frequently  used  with  varying  results.  Each  has  its 
advantages  and  disadvantages. 

The  first  point  to  be  noted  about  tlit^se  nmdes  of  operation  is,  that  we  can- 
not prevent  the  iotrodyction  of  a  greater  or  less  amount  of  air  to  replace  the 
fluid,  and  therefore  it  is  of  primary  imiKirtanne  that  we  should  always  render 
the  air  aseptic.  The  incision  oaist  be  made  after  thoroughly  cleansing  the 
point  to  be  opc*ned.  The  bistoury,  the  eanula,  the  dressings,  the  receplaelea 
of  the  pus,  the  sponges,  and  everything  connected  with  the  operation,  ^houUl 
be  purified  to  prevent  the  possibility  of  the  contamination  of  the  pleural 
cavity  and  its  contents.  At  each  subsequent  dressing  all  these  precautions 
should  be  renewed.  Antiseptic  gauze  of  six  or  eight  layers  in  thickneee, 
with  finely-combed  oakum  or  salicylated  cotton,  ought  to  be  placed  over 
and  around  the  orifice  for  an  area  of  twelve  inches.  In  this  way  what  little 
air  enters  after  the  operation  may  be  rendered  thoroughly  aseptic. 

Lister*  recommends  that  the  coverings  of  gauze  should  be  in  eight  folds  if 
the  drainage  be  excessive — that  these  be  charged  with  a  disinfectant  composed 
of  one  part  of  carbolic  acid  to  four  parts  of  resin  and  pure  paraffin.  The 
dressings,  he  directs,  should  be  kept  in  place  by  elastic  bandages.  Tliis  treat- 
ment stops  suppuration  promptly,  and  converts  the  discharge  into  one  of  a 
serous  nature.  His  views  have  been  amply  confirmt'd,  A.  T.  Cabot*  recom- 
mends that  the  dressings  be  coveied  with  a  piece  of  mackintosh  large  enough 
to  project  in  every  direction.  In  his  cases  he  found  it  acted  as  a  valvnibr 
foln,  iorciug  the  air  and  pus  out  and  preventing  air  from  entering, 

Drainage  by  Canula  through  a  Single  (Jrificc. — The  patient,  having  bad 
about  three  hours  previously  a  good  .substantial  meal  of  ea.^^ily-digcsted  food* 
is  placed  in  a  semi-recumbent  position,  leaning  over  toward  tte  healthy  side. 

*  Altimont,  ioc.  eiL        *  *'  Let'tures  on  Clio.  Surgery,  etc.,"  London  Lancttj  Dec,  1&7&. 
'  Loe,  ciL 
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Before  selectiag  the  point  of  puncture,  the  side  ought  to  be  first  washed  with 
ap  and  water,  80  as  thoroughly  to  remove  all  dirt  and  epithelium  d^bri:?, 
cl  then  bathed  in  a  1  :  20  solution  of  carbolic  acid.  As  there  \i^  to  he  but 
one  opening  through  which  tlie  fluid  is  to  pass,  it  is  dei?irable  to  have  it  low 
down.  The  eighth  intercostal  space,  somewhat  behind  the  posterior  axillary 
line»  is  ordinarily  the  best  point  for  the  puncture.  Lower  than  that  we  may 
encounter  the  diaphragm,  and,  aa  we  must  use  a  trocar  of  considerable  size,  we 
may  inflict  serious  injury.  As  we  desire  to  completely  empty  the  pleural  ciivity , 
a  higher  point  would  not  be  as  eflective.  After  having  satisfied  ourselves  of 
the  presence  of  fluid  at  the  point  selected  by  the  physical  exploration,  w*e  ought 
always  to  insert,  as  a  crucial  test,  a  new  exploratory  hypodermic  netnile  which 
has  been  rendered  aseptic.  Ordinarily,  it  is  not  necessary  or  expedient  to  re-sort 
to  etherixtttion,  unless  in  case  of  a  child,  for  local  aniesthesia  by  ccjcaine  hy{>o- 
dermically,  by  rbigoline  or  the  ether  spray,  or  by  the  application  of  a  small 
piece  of  icd  covered  with  salt  (as  suggested  by  Powell),  will  render  the  incision 
painless.  It  is  needless  to  add  that  a  weakenetl  lieart,  n  sluggish  capillary 
circulation  causing  a  cyan*jtie  appearance,  and  markcfl  dyr^pna^a  contraindi- 
cate  the  employment  of  etherization.  Wo  prefer  cutting  tlirough  the  integu- 
ment with  a  bistoury,  and  then  inserting  the  trocar,  which  must  bo  pusheil 
with  a  thrust  through  to  the  pleura.  All  of  the  pus  should  be  allow^ed  to 
escape,  unless  cough,  oppression,  or  threatening  syncope  should  be  noticed, 
in  w^hich  case  it  is  better  t^^  insert  the  tube  and  arrest  the  flow^  by  a  cork. 
The  outward  flow  should  be  rendered  slow  by  coveriue:  the  orifice  with  the 
*lressings  and  allowing  the  fluid  to  soak  into  thefn.  The  tube  should  only 
be  long  enough  to  go  well  through  the  parietes  into  the  pleural  sac ;  other- 
wise it  acts  as  an  irritant,  and  interferes  with  the  adhesion  of  the  two  pleural 
surfaces,  which  is  necessary  for  the  obliteration  of  the  pus-sccrcting  cavity 
and  the  expansion  of  the  lung.  The  tube  should  be  kept  in  position  by  a 
hard-rubber  shield  attachment,  with  bandages  previously  8ouke<i  in  di.^infect- 
ants  applied  around  the  body,  and  several  layers  of  carholized  gauze.  The 
firm  canulse.  metallic  or  hard  rubber,  straight  or  curved,  as  |irop<iseii  by 
Woillez  and  Dieuhifoy,  are  now^  generally  abandoned.  These  admit  air 
either  by  the  sides  of  the  opening  or  through  their  canals,  and  they  some- 
times  produce,  at  their  extremities,  local  ulceration  through  the  lung  or  even 
through  the  diaphragm,  and  cause  peritonitis.  Their  only  advantage  con- 
sists in  the  facilities  they  offer  for  washing  out  the  cavity.  With  canuhe 
made  of  soft  india-rubber  there  is  no  danger  of  injuring  the  lung,  etc.  They 
are  not  painful  to  the  patient,  and  they  can  be  protected  by  valvuhir  strips 
of  gold-beater's  skin  or  some  sott  std^stance  at  their  orifices.  Through  these 
india-rubber  tubes  we  can  inject  all  fluids  and  washes,  except  those  contain- 
ing iodine.  It  has  been  proved  by  Dujardin-Beaumctz^  that  iodine  hardens 
india-rubber,  renders  it  extremely  brittle,  and  destroys  its  elasticity  in  a  short 
time,  even  after  a  contact  of  forty-eight  hours.  In  a  ca.se  of  Bucquoy's'  the 
tube  underwent  such  ^iltcnitions  that  it  could  only  be  extracted  by  a  long 
and  painful  operation.  If  these  tubes  are  in  use  when  iodized  fluid  is  to 
bo  injected,  they  must  he  temporarily  removed,  and  a  metallic  one,  with 
arningenienta  for  a  double  current,  suhstituted  during  the  process  of  w^ash- 
ing.     If  the  eanuhc  are  to  be  ke[>t  in  |iernianently,  they  must  be  of  large 

trize.  so  as  to  allow  free  flow  outward  of  fluid. 
Afler  the  operation  the  patient  should  always  remain  in  bed  in  an  easy, 
comfortable  position,  with  the  orifice  covered  by  the  dressings.  His  diet 
should  be  or  an  easily-digested  and  nutritious  character.  His  tempera- 
ture, pulse,  arfd  the  condition  of  his  secretions  should  he  carefully  watched. 
Ordinarily,  it  is  not  well  to  reopen  the  discharge-tube  for  three  day."^. 
The  same  aotiseptic  precautions  should  be  used  then  as  at  the  operation, 
*  Quoted  bj  Diealafoy,  PMum,  J.*t/).,  English  e<l.    ^      ^  '  IbitL 
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and  a  fresh  tube  inserted.  The  pus  secreted  ought,  if  the  case  be  one  of 
receot  origin,  to  be  small  in  quantity  and  without  odor.  After  a  few  days 
it  is  best  to  allow  the  fiuid  t^j  tlow  out  on  the  dressings  ag  it  forms,  which  is 
done  by  turning  the  patient  well  over  on  his  side.  An  occasional  cough 
assists  the  discharge.  Should  the  odor  beeuine  putrid  or  gangrenous,  or 
hectic  syraptoms  show  that  the  secretion  ia  proftise  aud  lias  no  free  exit,  it  be- 
comes necessary  at  once  to  use  wiisliings  and  injections  of  simple  warm  water 
or  warm  water  feebly  alcoholized — 1  :  45  or  1  :  80^-or  feebly  iodized  solu- 
tions. The  greatest  care  should  be  taken  with  these  wajshings  that  very  gentle 
force  be  employed.  (See  Pleurotomy.)  Tlii^a  mode  of  operating  ia  most  effec- 
tive in  recent  cases,  for  it  gives  the  best  op]Kirtunity  to  the  lung  to  expand. 
It  is  the  easiest  to  perform,  and,  sulisequently,  the  least  troublesome.  If  it 
be  found  inetlective,  an  additional  orifice  can  be  made  and  a  fenestrated  tube 
inserted,  or  the  orifice  can  be  enlarged  by  a  free  incision.  There  have  been 
many  successful  cases  of  this  mode  of  operating,  but,  as  the  author  has  some- 
times found,  it  is  difficult  to  establish  free  drainage,  which  is  most  important 
for  the  success  of  the  treatment.  The  result  of  his  experience  has  been 
that,  in  chronic  cases  especially,  the  two-opening  drainage  or  free  incision 
without  tubes  (pleurotomy)  has  finally  to  be  employed.  Powell  recommends, 
after  removing  intra-thoracic  pressure  by  aspiration  or  syphon,  in  a  day  or 
two  to  completely  evacuate  the  fluid  under  the  antiseptic  spray  and  insert  a 
tube  for  a  few  days  only ;  then  to  allow  the  wound  to  heal,  and  await  results, 
trusting  nature  to  secrete  a  fibro-serous  fluid  which  cjui  be  easily  absorbed. 
Dminage  by  two  openings,  as  first  effect ively  employed  by  Chaasaignac, 
is  made  by  tlie  introduction,  through  a  large  covered  canula,  of  a  tube  of 
india-rubber,  jierforated  with  liole*^,  drawn  out  at  another  orifice.  The  tube 
has  its  two  extremities  on  the  outside,  and  one  posterior,  in  the  eighth  or 
nhith  intercostal  space,  and  the  other  in  front,  in  the  seventh  intercostal 
space,  after  the  withdrawal  of  the  canula.  The  anterior  orifice  is  first 
made,  and  a  long  curved  probe  with  a  bulb  at  the  end  is  passed  through 
backward  and  downward  until  it  strikes  the  pa^terior  lowest  intercostal 
space.  The  operator  cuts  down  on  the  probe,  M^hich  pointB  outward.  To 
this  end  the  fenestrated  drainage-tube  is  securely  fastened,  aud  is  then 
drawn  out  through  the  first  orifice.  Both  ends  are  retained  out  of  tlieir 
orifices,  by  a  ?hield  firmly  fixed  od  the  tube,  for  at  least  an  inch.  The 
pus  flows  out  little  by  little,  but  continuously,  through  one  or  other  orifice, 
according  to  the  position  of  the  patient  This  is  the  most  effective  method 
to  prevent  accumulation.  Unfortunately,  false  membranes  and  iiocculi 
sometimes  stop  up  the  orifices  iu  its  walls,  the  pus  does  not  flow  out  as  it  is 
formed,  and  tnere  are  all  the  evils  of  air  and  fluid  mixed  and  retained  in 
the  serous  cavity.  It  is,  however,  generally  admitted  that  by  this  system  of 
drainage  a  number  of  cases  have  been  cured ;  but  it  is  not  often  employed  as 
a  primar)^  operation,  as  we  wish  to  avoid,  if  possible,  the  irritation  which  may 
result  from  the  presence  of  so  much  tubing  in  the  chest.  Moreover,  it  is  not 
the  best  operation  if  there  is  any  hope  of  the  lung  expanding  again.  In  old 
chronic  cases  we  cannot  hoi>e  for  more  than  vqtx  limited  expansion- 
Gross*  speaks  of  drainage-tubes  a^  harsh  and  dangerous.  Flint,  Sr.,*  pre- 
fers free  incisions,  with  introductiou  of  tents,  to  drainage-tubes.  Dabney* 
considers  continuous  drainage  in  some  form  vastly  preferable  in  the  majority 
of  cases.  Israel*  had  10  cases  recover  out  of  11  treated  by  thorough  and 
continuous  drainage.  Cheadle  believes  that  a  large  collection  will  cer- 
tainly require  a  free  opening  in  the  end,  and  the  sooner  the  pus  is  let  out 
the  better. 
Cha.^aignac's  method  of  drainage  will  answer  well  unless,  as  frequently 

*  System  of  Surgery ^  vol,  ii.  '  Oin,  M&h 
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happens,  the  purulent  pleurisies  contain  large  fibrinous  masses,  hydatid 
pouches,  or  pieces  of  sphacelous  debris, 

SyphoM,  as  used  in  purulent  pleurisies,  have  some  very  decided  advan- 
tages. Potain's  ingenious  instrument,  based  upon  the  syphon  principle,  en- 
ables us  alternately  to  empty  the  pleural  cavity  into  a  basin  of  water,  and,  by 
reversing  the  instrument,  to  inject  the  water  into  the  pleural  cavity,  thus 
washing  out  as  often  as  necessary  and  \vith  ease  the  purulent  collection  and 
cleansing  the  cavity.  Potaiu's  syphon  is  composed  of  an  india-rubber  ttibe 
30  centimeters  in  length,  to  be  introduced  and  remain  in  the  pleural  cavity. 
This  tube  is  introduced  through  the  eanula,  afler  tlie  withdrawal  of  the  tro- 
car, to  the  depth  of  at  least  20  centimeters,  in  order  that  it^j  extremity  should 
reach  the  posterior  wall,  the  tube  having  been  previously  filled  with  water. 
The  outer  extremity  is  put  into  a  basin  containing  water.  The  part  of  the 
tube  at  the  outside  of  the  orifice  is  closed  by  a  scrre-fine  just  beyond  the 
shield,  as  is  also  the  extremity  in  the  water.  Another  tube  is  connected 
with  the  chest  portion.  This  can  he  used  for  introducing  water  to  wash  out 
the  pleura.  The  syphon  of  Potain  has  very  decided  advantages  over  the 
metallic  and  hard-niblier  drainage-tubes.  It  prevents  the  introduction  of 
air  and  enables  us  completely  to  empty  the  ca\^ty ;  it  {>ermits  us  to  wash 
out  the  cavity  as  frequently  as  is  uece^ary  without  fatigue  to  the  patient, 
without  pain,  and  without  change  of  position,  and  thus  prevents  attacks  of 
coughing.  All  this  is  done  slowly,  and  the  flow  can  be  arrested  at  any 
moment  by  means  of  the  stopcocks.  Where  repeated  waft«hings  are  required 
the  patient  himself  can  perform  them  with  ease.  With  the  other  modes  the 
washings  are  practised  with  difficulty.  The  improved  syphon  by  F.  H.  Wil- 
liams of  Boston  is  simple  in  construction,  of  small  size,  and  inexpensive. 
Revilloid  of  Geneva  (1882)  reports  10  cases  thus  treated,  of  which  t>  were 
cured.  B^nard  *  reports  8  cases  treated  by  syphon,  of  which  4  were  cured. 
Groodhart'fi'  statistics  are  not  favorable  to  the  use  of  the  syphon.  Of  his  28 
cases  thus  treated,  10  died ;  in  only  6  did  tlie  syphon  method  alone  effect  the 
cure.  Powell '  objects  to  the  syphon  method,  because  by  it  the  chest  cannot 
be  drained  unless  the  lung  expands  completely  or  air  is  freely  allowed  to 
enter  the  pleura.  These  conditions  are  impossible  in  such  cases  w^ith  a  single 
opening  and  a  single  tube.  Moutard-Martin,  while  speaking  of  the  advait- 
ta^  of  Potain 's  syphon,  admits  that  in  clironic  causes  where  there  are  piecea 
01  false  membrane  and  fioccuM  floating  in  the  fluid  the  tube  may  be  clogged 
uji,  just  as  occurs  in  the  metallic  tubes  and  the  drainage-tubes.  The  patient 
may  thus  die  by  retention  of  pus  and  by  putrid  absorption,  unless  pleurotomy 
is  employed.  It  must  be  borne  in  mind  that  the  syphon  is  a  weak  aspira- 
ting mstrument.  It  ought  to  be  10  meters  long  to  possess  an  aspirating  torce 
equal  to  that  of  a  pneumatic  pump  (water  being  taken  as  the  standard),  and 
kits  long  arm  should  measure  from  7  to  8  meters,  in  order  that  its  aspiratory 
"jrce  should  equal  that  of  a  good  pneumatic  nspirator.  Thus  we  see  how 
weak  is  the  aspimting  power  of  a  syplion  which  only  measures  the  sjmce  which 
separates  the  bed  of  the  patient  from  the  floor.  The  ordinary  aspirator  can  be 
easily  changed  into  a  syphon.  The  descending  arm  of  the  tube  must  be  emp- 
tied by  a  stroke  of  the  piston;  the  current  is  then  established  and  the  stream 
becomes  continuous  (Dieulafoy*). 

While  all  prominent  modem  authorititis  admit  i\\(^.  value  in  some  cases 
of  double  metallic  tubes,  of  tho5«e  of  hard  rubber,  of  drainage-tubes,  and  of 
syphons,  with  thorough  and  €om}>lete  antkeptic  treatment,  yet  observation 
has  taught  tis  that  there  are  many  disadvantages  and  uncertainties.  The 
drainage-tube  may  give  rise  to  considt^rable  irritation  uud  prevent  the  closing 
of  the  sac — a  very  important  aid  to  the  cure.     If  the  flow  is  retarded,  the 

^  Tkim  de  Paris,  1871.  '  Gttyn  HoHpital  Rej>om,  1877, 
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fluid  may  decompose.  Therefore  it  is  well  to  remove  the  tube  frequently, 
to  wash,  cleanse,  and  renew  it.  The  admission  of  air  and  stopping  up  of 
tubes,  the  feeble  force  employed,  the  putrid  pseudo-membranes,  and  some- 
times sphacelous  debris,  cause,  in  many  instances,  fatal  results.  It  fre- 
quently happens  that  at  first,  when  trying  the  simple  aspirations,  we  find  a 
whitish  laudable  pus  which  subsequently  becomes  thick  and  fetid.  We  use 
drainage-tubes  and  Williams's  syphon,  with  strict  adhesions  to  Listeri&m, 
and  yet  there  may  ensue  continuous  fever,  emaciation,  sweats,  drawn  face, 
and  general  oedema.  We  resort  to  detergent  washes,  with  salicylate  of 
sodium,  of  tincture  of  iodine,  very  diluted,  yet  the  patients  get  worse  and 
the  tubes  become  obstructed.  There  is  not  sufiicient  free  flow  of  the  con- 
tents of  the  chest. 

neurotomy. — We  naturally  shrink  from  freely  opening  the  chest.  It  is 
right  to  try  the  simpler  methods — aspiration,  tubes  to  remain  in  the  chest, 
drainage,  use  of  syphons — but  we  are  forced  in  many  cases  of  chronic  empyema 
to  use  pleurotomy,  the  thoracotomy  of  Bowditch,  tne  operation  of  Tempy^ie 
of  the  ancients.  It  consists  of  a  wide  opening  into  the  thorax  between  two 
ribs,  permitting  the  escape  of  the  effbsed  liquids.  If  the  orifice  is  large 
enough,  we  can  remove  from  the  cavity  of  the  pleura  not  only  the  pus,  but 
the  large  fibrous  masses,  gangrenous  debris,  hydatids,  and  putrefvring  mate- 
rial which  produce  septicaemia  and  death.  The  literature  of  tKis  subject 
shows  that  bad  results  have  ensued  from  this  operation,  and  again  and  again 
it  has  been  abandoned,  but  now  that  we  can,  by  means  of  large  openings, 
freely  wash  out  the  cavities,  and  can  apply  injections  of  antiseptic  and 
alterative  medicines  to  the  suppurating  surfaces,  many  lives  are  saved. 
Hippocrates'  dogma  as  to  the  danger  of  free  and  rapid  evacuation  of  pus 
had  often  a  dangerous  influence  in  preventing  a  thorough  emptying  of  the 
sac.  The  object  of  this  radical  operation  must  be  kept  in  view — to  evacuate 
the  pus  by  a  free  current,  to  permit  the  discharge  of  plastic  products  and 
organic  debris,  and  to  allow  easy  and  frequent  washings  with  healing  and 
purifying  injections.  By  these  means  we  arrest  suppuration,  obliterate  the 
sac,  and  allow  the  lung  to  expand.  For  this  purpose  wide  orifices  should  be 
boldly  made.  They  should  oe  made  where  the  chest  bulges  most,  but  not 
always  at  the  most  dependent  portion.  Ordinarily,  the  eighth  intercostal 
space,  somewhat  behind  the  posterior  axillary  line,  has  been  the  one  selected, 
because  it  has  been  supposed  that  thereby  the  cavity  could  be  most  effectually 
drained.  The  author  has  usually  punctured  higher,  in  the  seventh  intercostal 
space  on  the  left  and  in  the  sixth  on  the  right  side,  for  the  fifth  and  sixth 
ribs  being  more  fixed,  there  is  less  danger  of  subsequent  approximation.  We 
cannot  always  determine  the  exact  position  of  the  diaphragm.  The  lung 
may  be  bound  down  by  old  adhesions  to  the  diaphragm,  and  thus  the  latter 
may  be  injured  by  too  low  an  incision ;  we  can,  moreover,  better  adapt  the 
position  of  the  patient  to  enable  the  matter  to  flow  out  from  a  higher  orifice. 
Cases  have  occurred  where  the  liver  has  been  perforated  on  the  right  side 
by  low  punctures.  In  health  the  uppermost  point  of  the  diaphragm  may  be 
as  high  us  the  fifth  space  on  the  left  side  or  the  fourth  space  on  the  right. 
The  cure  does  not  depend  upon  the  exact  position  of  the  puncture,  because 
we  expect  to  insert  a  mouth-tube  to  keep  the  orifice  open,  and  probably 
resort  to  washings.  It  is  not  by  its  weight  only  that  we  expect  the  fluid  to 
escape ;  incessant  movements  ot  the  thorax  assist  in  forcing  the  fluid  through 
the  tubes.  Marshall^  urges  the  fifth  space  on  the  right  side,  and  as  near  the 
weak  point  of  the  chest  under  the  nipple  as  possible.  On  the  left  the  pericar- 
dium must  be  carefully  avoided.  He  advises  that  the  operation  should  never 
be  lower  than  the  sixth  or  seventh  intercostal  interval.  Douglass  Powell 
prefers  a  lower  puncture,  in  the  seventh  or  eighth  space  in  the  posterior 
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axillary  line.  In  the  punctures  lower  down  the  tube  as  it  ascends  rubs 
upon  the  diaphragm  and  protracts  the  henlinf^,  and  the  orifice  closes  too 
early.  The  emptying  of  the  sac  and  the  washings  can  be  thoroughly 
attended  to  higher  in  the  chest.  The  weak  point  selected  by  nature  for  em- 
pyema necessitatis  ought  always  to  be  examined  to  see  if  there  be  any  thin- 
ning of  the  wall,  for  if  that  be  the  case,  the  puncture  should  be  made  there. 
The  incision  sh(»yld  be  made  on  a  plane  somewhat  below^  that  of  the  aponeu- 
rotic and  muscular  portions  of  the  chest,  to  prevent  the  liquids  from  infiltra- 
ting into  the  subcutaneous  cellular  tissue.  If  we  ascertain  first  by  exploratory 
puncture  that  there  is  nus  lower  dowu»  it  is  safe  to  operate  at  that  [loint.  The 
exterior  orifice  should  be  wider  and  larger  than  the  interior,  and  not  parallel 
with  it,  in  order  to  avoid  the  gaseous  infiltration  in  the  tissues  by  the  respira- 
tory movements.  Care  must  be  taken  that  the  bistoury  should  pass  close  to 
the  upper  border  of  the  inferior  rib»  to  avoid  the  interco*^tal  artery.  In 
making  the  incision — about  *i  centimeters  in  length — should  the  artery  be 
cut,  it  can  easily  be  remedied  by  torsion.  We  riiise  the  skin,  and  thus  make 
a  dap  over  the  orifice.  The  histoury  should  not  be  introduced  with  one  cut 
tlirough  the  soft  textures,  as  recommended  by  Woillez,  hut  layer  by  layer  should 
be  cut  throut^h.  This  secures  avoiding  the  iutercostal  artery,  and  gives  a  larger 
exterior  than  interior  cut,  thus  preventing  danger  of  liquid  infiltration.  We 
can  be  guidetl  by  the  index  finger,  and  feel  the  textures  as  we  cut  down  upon 
tliem.  Under  a  continuous  spray  to  thoroughly  purify  the  air  that  may  enter, 
a  free  opening  should  be  made  large  enough  to  allow  the  finger  to  be  intro- 
duce. As  air  enters  the  fluid  contents  escape  through  the  orifice,  protected 
by  antiseptic  dressings  of  gauze,  oakuin^  and  salicylated  cotton.  At  first  it 
is  well  to  remove  the  dressings  containing  the  pus  twice  daily ;  later,  once 
daily  will  be  sufficient.  The  orifice  must  be  kept  patent  by  a  short,  wide 
tube  with  a  fine  wire  around  it.  We  cnn  thus,  by  changing  the  jjosition  of 
the  patient,  get  rid  of  the  contents  of  the  chest  ciivity,  if  there  should  be 
fetidity,  it  is  desirable  to  use  washes  of  warm  water  fii-st,  and  afterward  of 
feebly-alcoholized  water — a  solution  of  salicylate  of  soda,  chlorinated  stida, 
or  permanganate  of  soda.  Cabot  ^  had  mo&<t  success  in  the  use  of  sol.  chlo- 
rinated soda,  one  part  to  twelve  or  fifteen  of  water^  for  purposes  of  injection. 
The  average  time  that  the  tubes  remained  in,  w  ith  his  cases,  was  only  twenty- 
four  days.  His  favorable  results  he  inqjuted  to  the  mechanical  action  of  the 
india-rubber  covering  over  the  antiseptic  dressings. 

Resection  of  Ribs. — The  ancient  operation  of  resection  of  ribs,  dating  back 
to  C^kus,  is  strongly  advoaiterl  by  Pietavy,  Thomas  of  Birmingham,  Lane, 
and  other  modern  writers  as  alibrding  the  best  means  of  thoroughly  evacu- 
ating the  pleural  cavity  of  its  puiiilent  contents  and  of  keeping  up  constant 
'drainage,  John  MarsIialP  re|>orts  4  cases  where  he  resected  the  ribs  to  make 
permanent  openings.  In  all  of  these  cases  the  walls  became  gradually  firm 
and  new  bone  was  formed.  He  concluded  that  the  removal  of  a  portion  of 
•one  rib  was  not  sufficient,  hut  that  a  large  space  through  four  ribs  is  the 
proper  size  for  the  opening,  that  the  sixth  rib  is  the  essential  one  to  deal  with, 
and  that  from  one  and  a  Imlf  to  two  inches  of  bone  should  be  taken  aw^ay. 
In  one  case  he  performed  a  subcutaneous  division  of  costal  cartilage  with  a 
view  to  weakening  the  thoracic  walls  and  allowing  them  to  fold  in.  A  number 
of  cases  are  reported  of  resection  of  rilis,  with  varying  success,  by  Ewald,* 
Taylor,  House,*  and  Thomas.^  Tay  lor  '^  advises  the  removal  of  the  periosteum  to 
prevent  the  rapid  re-formation  of  bone.  If  after  the  puncture  the  rigidity  of 
the  ribs  seems  to  keep  up  the  discharge,  and  the  lung  does  not  expand  to  meet 
the  rib,  a  resection  of  a  coa^iderable  portion  of  two  or  tlirce  ribs  may  be 

•  Xof.  cir,  *  Lomlon  Luncct,  March,  1882. 

•  ••  Med.  Soc,  Berlin."  Lon.  Mt/L  Rec,  1876.  •  London  Med,  Record,  Aug,  1876. 
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made  for  relief.  If,  again,  iii  the  progress  of  the  case  the  adjoining  ribs  have 
fallen  in  and  have  approximated,  and  tlius  become  a  source  of  pain  in 
retaining  a  permanent  drainage-tiibe,  a  portion  of  rib  may  be  resected.  Tlie 
priDcipaJ  object  of  rejection  of  ribs  is  to  favor  their  falling  in,  for  a  sufficient 
orifice  ain  thus  be  made  between  tlie  ribs  for  the  discharge.  The  upper 
two-thirds  of  the  breadth  of  a  rib  may  be  trephined  in  order  to  give  more 
room  for  exploration,  evacuation,  ablution,  and  prolonged  drainage.  This  h 
the  openition  of  Esthander,^  who  thus  treated  successftilly  5  of  liis  6  eases 
operated  upon.  Fenger  of  Chicago  ^  operated  in  this  manner  on  fourth,  fifth, 
and  sixth  ribs. 

Jacobi*  says  that  resections  ought  not  to  be  practised  upon  children. 
W.  A.  Lane/  from  the  observ^ation  of  5  cases  of  empyema  in  children, 
strongly  recommends  that  a  portion  of  rib  or  ribs  he  removed  at  first,  and 
the  cavity  thoroughly  drained  from  the  beginning.  It  assists,  he  arguee,  the 
cure  by  promoting  the  falling  in  of  the  ribs,  the  expansion  of  the  lungs,  and 
the  ascent  of  the  diaphragm.  In  children  the  difiiculty  in  securing  free 
drainage  is  that  the  spaces  between  the  ribs  are  smtill,  and  after  the  cavity 
is  opened  they  become  much  more  contracted ;  soft  tubes  thus  become  com- 
pressed, and  hard  tubes  ciiuse  much  local  irritation.  Resection  of  ribs  enables 
the  operator  to  keep  the  orifice  open  and  have  perfect  dniinage.  The  opening 
should  be  large  enough  to  allow  the  introduction  of  the  finger  and  of  an 
india-rubber  tube  of  sufficient  diameter  to  give  tree  passa^^e  to  the  contents 
of  the  chest,  wHtbout  the  tube  being  displaced  by  movement  of  the  ribs.  In 
only  one  of  Lane's  cases  was  trouble  caused  by  rapid  increase  of  bone. 
He  operated  as  low  as  the  ninth  intercostal  space  in  the  axillary  line, 
taking  care  always,  by  the  hyriodermic  syringe,  to  ascertain  that  there  waa 
pus  at  that  point.  He  divided  the  periosteum  longitudinally,  and  removed 
with  cutting  forceps  about  tliree-quarters  of  an  inch  of  rib.  Afler  he  had 
thoroughly  cleared  out  the  cavity  he  introduced  a  short  india-rubber  tube,  so 
that  its  inner  end  should  not  project  into  the  ciivity.  Wire  sutures  were 
passed  deeplv  through  the  intercostal  tissues  and  tube,  and,  to  render  the 
position  of  the  tu!>e  more  secure^  sot\  pins  were  fixed  through  the  wall  of 
the  tube,  and  attached  to  them  were  pieces  of  elastic  surrounding  the  chest. 

If  necessary  in  order  to  have  uninterrupted  free  drainage,  children  as  well  aa 
adults  should  have  tlieir  ribs  resected.  The  impiortant  jioint  in  operating  is 
to  secure  free  exit  to  tlie  fitiid  and  mirification  of  the  cavity  by  the  necessary 
washings  by  the  open  method.  Pleurotomy  by  resection  of  ribs  is  almost 
univerBally  acknowledged  to  be  tlie  most  elective  trejitment,  for  it  promotes 
most  rapidly  the  agglutmation  of  the  pleural  surfaces  and  the  expansion 
of  the  lung,* 

Good  drainage  is  the  essential  consideration  after  the  operation.  We  must 
prevent  putrefacti^m  or  fetid  decomposition  in  the  pleural  contents.  So  long 
as  pus  is  retained  within  the  sac,  it  does  not  putrefy,  but  putrefaction  follows 
contact  with  the  putrefactive  agencies  which  abound  in  ordinary  air,  ns  shown 
by  Pasteur  and  Tyndal.  These  are  solid  particles  tioating  in  the  atmoephere. 
Although  air  must  be  admitted^  it  should  be  rendered  aj^eptic.  The  drainage- 
tube,  which  should  be  just  long  enough  to  go  thoroughly  into  the  cavity,  oy 
itself  is  in  many  cases  insufficient.  The  upper  part  of  the  cavity  niay  retain 
on  its  surface  pus  and  flocculi  which  may  prove  dangerous.  By  the  syphon 
we  can  fill  the  cavity  slowly  with  medicated  tepid  water  without  shock  and 

*  "Beeectioa  dn  C6lte8  de  Emp.,"  Revue  MenB.  de  Mid.  et  Smuj.,  1879,  vol.  B. 

*  Mfd.Nrws,  Philadii,,  SepL,  18S2.  *  .V.  Y.  Med.  Record,  Jan^  1881. 

*  Gu^s  Hoftpitul  Heporis,  vol.  xli.,  1882. 

*  Lawson  lait  strongly  advocates  this  same  method  of  trentmenl  in  peritonitis.  He 
liiis  performed  laparotorav  succ^asfully  in  20  eases,  using:  Wiialiiiigs  ana  dniirkag«*tnb€A 
{Bost,  Med,  and  JSurg.  Jounud^  Aug.  16,  1S33}. 
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without  risk  of  tearing  away  tbe  neo-membranes.  Woillez*  advises  that 
pleurotomy  should  he  promptly  used  whenever  pus  is  found »  Bi^hier  ad%'o- 
cates  the  same  treatment.  E.  Montard-Murtin,'  whose  tiuthority  is  high  from 
his  great  experience  and  conservatism,  advises  as  always  to  commence  the 
treatment  with  thoracentesis  by  aspiration.  He  sajs^  if  tlic  fever  persists  and 
the  general  condition  grows  woi*se,  he  doQS  not  hesitate  to  resort  to  pleurotomy. 
The  author's  more  limited  experience  coincides  with  his,  I.  Marsha  IP  states 
as  his  opinion  that  punilent  pleurisies  require  the  immediate  or  early  adoption 
of  the  open  method.  In  fibro-seroiis  pleurisy  we  wish  to  restore  the  physio- 
logical condition  of  the  pleura,  whereas  in  purulent  cases  the  object  is  to 
obliterate  the  sac  by  adhesions  throughout  the  surfaces,  just  as  abscesses 
are  cured.  It  is  necessary  that  the  costal  and  pulmonary  pleura  and  that 
of  the  diaphragm  should  be  brought  closely  in  contact.  This  is  produced 
simultaneously  by  the  dilatation  of  the  lung  and  the  diminution  in  every 
way  of  the  pleural  cavity.  The  dilatation  is  produced  by  the  disapf)ear- 
ance  of  the  intra-pleural  pressure  and  the  pressure  in  the  opposite  direc- 
tion from  the  bronchiul  surface^s.  This  hist  depends  upon  the  condition  of 
the  lung  and  of  the  visceral  pleura.  If  the  lung  has  been  long  eom- 
preesed,  it  is  almost  earnified  and  reduced  to  a  state  of  ftetal  atelectasis.  It 
rarely  happens  that  the  bands  which  bind  the  hiag  down  do  not  in  tune 
undergo  granular  fatty  degeneration  and  disappear.  This  enables  the  lung 
to  expand,  if  not  to  its  original  size,  yet  sufficiently  to  occupy  the  cavity, 
reduced  in  size  by  the  approach  of  the  walls.  The  heart,  which  previous  to 
the  operation  was  thrown  more  or  less  out  of  its  normal  position,  comes  back 
from  the  empty  side,  and  often  passes  the  position  that  it  normally  occupied. 
The  lung  follows  the  heart.  The  whole  mediastinum  tinds  itself  altered  in  its 
poettion  and  in  its  contents.  The  depressed  diaphragm  rises  promptly  to  its 
old  position  b  the  pleural  cavity.  The  liver,  spleen,  and  the  rib-wall  undergo 
striking  modifications*  We  do  not  expect  the  lung  to  dilate  to  its  full  extent, 
as  after  aspirations  in  simple  pleurisies.  The  lung,  indeed,  is  already  impaired 
in  ita  movement.  We  admit  air  in  order  to  secure  treatment  to  these  surfaces. 
When  air  is  admitted  iuto  the  normal  chest,  the  lung  is  retracted  t<>  about  one- 
half  its  size.  In  serous  eliusions  we  fe^r  free  admissions  of  air,  because  it 
assists  in  compressing  the  lungs,  and  may  contain  geruLs  which  promote  sup- 
puration. \\c  must  bear  in  mind  that  w^e  may  have  double  pleurisy  from 
the  pus  producing  pleural  necrosis  at  the  point  of  contact  of  the  pleural  sacs 
about  the  middle  ot  the  sternum  opposite  the  middle  of  the  third  rib.  Else- 
where there  is  no  such  danger,  for  the  pleural  surfaces  remain  a  long  distance 
from  each  other. 

Why  should  we  postpone  pleurotomy,  with  or  without  resection  of  ribs, 
until  we  have  used  the  drainage-tube,  canula,  etc.?  The  impression  is  that 
thia  operation  is  attendetl  with  danger,  whereas  ordinarily,  with  care,  such  is 
not  the  case.  In  phnirotomy  there  is  not  the  same  danger  of  serious  accidents 
as  in  thoracentesb,  especially  as  perf^>rmed  by  canulas  and  trocars.  Pleurot- 
omy never  causes  acute  oedema  of  the  lung.  The  forcible  unfolding  of  the  lung, 
witn  rush  of  blood  to  vessels  that  have  been  almost  emptied  by  compression, 
does  not  occur  under  these  circumstances.  After  the  large  ojientngs  of  the 
chest  the  causes  of  the  forced  expansion  of  the  lung  do  not  exist.  The 
diminution  of  the  pressure  on  the  mediastinum,  the  re-establishment  of  the 
thoracic  aspiratiuu,  and  consequently  the  more  free  access  of  venous  blood 
into  the  right  heart*  favorably  influence  the  general  circulation.  The  pulse 
increases  in  force,  the  cyanosis  is  dissipated,  frequently  within  a  few  hours, 
and  the  anasarca  disappears  in  a  few  days. 

Theory  and  observation  show  beyond  a  doubt  that   in  all  cases  where 

>  Bui,  Soe,  Mid,  du  H6p,,  26  April,  1872.  '  Ptenmie  purnUnie,  1872. 
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there  exists  a  decided  intra-pleural  tension  pleurotomy  of  the  thorax  mod* 
ifies  efficiently  the  circulatory  and  respirat-ory  functions.  Instead  of  causing 
Buffbcation,  it  diminishes  almost  always,  and  that  instantly  and  remark- 
ably, the  dyspnoea.  lo  1868,  Maisonneuve*  made  the  startling  announce- 
ment, which  he  claimefl  was  nevertheless  rigidly  true,  that  of  100 
patients  who  die  after  surgicjil  opcratioo.s,  95  are  poisoned  by  organic  sub- 
stances absorbed.  He  claimed  that  the  liquids  exuded  from  the  surface  of 
wounds  become  corrupt  when  exposed  to  the  externa!  air,  and  that  subse- 
quently they  undiTgo  morbific  changes  and  become  formidable  poisons.  If, 
he  said,  we  can  prevent  the  dead  liquids  from  putrefying,  the  gravest  opera- 
tions could  be  performed  without  danger.  No  one  who  studies  the  results 
of  empyema  in  the  past  can  question  that  the  greatest  danger  is  from 
the  blood-poisoning  known  as  septicsemia,  caused  by  the  absorption  of  the 
septic  infection  by  the  lymphatic^.'  ]No  matter  what  may  be  the  nature  of 
septidemia,  it  is  sufficient  that  the  vast  surfaces  of  the  pleura  produce  certain 
prurient  secretions,  which,  when  absorbed  and  carried  into  the  circulation, 
cause  hectic  fever  with  its  results.  We  claim  that  there  is  less  danger  from 
putrid  absorption  when  free  incisions  are  made  than  from  those  only  large 
enough  to  introduce  a  drainage-tube.  Rome*  collected  49  cases,  but  of 
these  10  contained  fetid  pus ;  9  of  the  number  had  been  treated  by  one  or 
raanjr,  even  up  to  fifteen,  aspirations.  He  concludes  that  the  surgical  inter- 
ventions, other  than  pleurotomy,  provoked  in  the  purulent  liquid  of  the  pleura 
putrid  fermentations  in  one-fifth  of  the  cases.  The  products  of  this  fermenta- 
tion irritate  actively  the  serous  membrane,  and  cause  an  abundant  suppura- 
tion intractable  in  its  nature,  and  there  is  imminent  danger  of  rapid  exhaustion 
and  hectic  fever.  One-third  of  Rome*s  cases  contained  solid  pieces  which 
could  not  be  removed  in  any  other  way  than  by  making  free  incisions. 
Although  subserous  cavities  are  not  perfectly  analogous  to  phlegmonous 
abscesses,  yet  they  closely  resemble  each  other.  Histologically,  the  inflam- 
matoiy  process  and  its  phases  arc  the  same,  but  there  is  this  difference — 
absorption  of  the  deleterious  products  is  more  active.  Why  allow  a  warm 
abscess  to  be  transformed  mto  a  cold  abscess,  which  will  open  later  spontane- 
ously after  having  C4iused  grave  disorders?  We  have  seen  how  frequently 
large  collections  of  pus  sooner  or  later  upen  either  through  the  lung  or 
through  the  chc^t-walls.  If  an  0]>ening  has  to  be  made,  the  more  promptly 
the  better.  In  the  first  stage,  especially  in  acute  purulent  pleurisy,  the  slight 
neo-membranes  and  fibrinous  deposits,  barely  solid,  readily  undergo  granular 
fatty  degeneration,  and  are  absorbed  if  relieved  of  the  pus.  In  this  stage  the 
two  folds  of  the  pleura  are  in  their  best  condition  for  becoming  adherent  to 
each  other,  and  by  obliteration  of  the  pleural  cavity  to  end  the  disease.  If 
acute  empyema  be  treated  early  and  gently  before  the  lung  is  compressed  or 
injured,  with  free  opening  and  constant  drainage,  the  patient  being  in  a  recum- 
bent position  on  face  or  side,  the  pleura  needs  no  washings.  The  orifices  made 
spontaneously  are  frequently  insufficient  to  completely  empty  and  to  keep  up 
tne  current  of  pus  as  it  forms.  In  bronchial  fistula,  unless  the  air  is  prevented 
from  coming  from  the  lung  into  the  pleura  by  a  valvular  opening,  we  have 
fi^equently  to  resort  to  pleurotomy.  If  in  empyema  necessitatis  the  orifice 
partly  closes  or  is  not  free  enough,  we  must  not  hesitate  to  enlarge  it  or  make  a 
counter-opening  to  enable  the  matter  to  tlow  out.  In  tubercular  pyo-pneu- 
mothorax,  where  the  purulent  fluid  lias  been  the  primary  lesion  ana  has 
perforated  the  lung,  the  operation  is  not  indicated.  E.  Moutard-Martiii^s 
treatise  was  founded  upon  17  subjects,  5  of  whom  died  and  12  were  cured. 
Of  the  12  cured,  2  bad  bronchial  fistula  in  pneumothorax  without  any  sign 
of  tubercle;   5  had  permanent  fistulous  openings  and  diBcbarged  occasion- 


»  London  Prac,  18ft8. 
■  Th^  de  Poria,  1882, 
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ally  a  few  drops  of  pus;  7  were  cured  without  fistula.  Blake*  reported 
19  cases  treated  by  permanent  openings,  with  15  "  cured  and  much  re- 
lieved/* He  operated  by  making  incisions  from  one  to  two  inches  long, 
parallel  with  the  ribs,  betw^een  the  seventh  and  ei^chth  ribs,  a  little  inside  of 
the  scapula.  His  practice  was  to  keep  the  orifice  open.  He  used  either  a 
spiral  wire  covered  with  gutta-percha  or  a  gum-ela.stie  catheter  fustened  to 
a  shield  and  kepfin  positij>n  hy  adhesiv^e  plasters.  Martin  OxJey*  by  press- 
ing open  the  incision  with  a  pair  of  dressing  forceps  introduced  a  silver  or 
india-rubber  tracheotomy-tube  to  keep  the  orifice  open.  He  relatin]  several 
instances  where  pieces  of  tubing  fell  into  the  cavity  and  remained  there 
without  injury  for  months,  and  in  one  caije  as  long  as  several  years. 
Dabaey'  urges  with  force  the  importance  of  our  having  a  c^mtinuons  dis- 
charge of  pus  as  far  preferable  to  its  daily  removal,  '*  not  only  because  it 
aeems  less  liable  to  become  fetid,  but  because,  as  the  two  surfaces  of  the 
pleura  have  to  come  together  and  heal  by  granulations,  the  retention  of  pus 
would  delay  this  proeesa  by  keeping  the  costal  and  pulmoDary  surfaces 
apart.**  Thorough  drainage  by  two  orifices  or  a  wide  incision  kept  open 
by  two  tubes  is  more  efi'ective  than  a  simple  drainage-tube.  Antist^fitic 
precautions  are  essential  to  ensure  success  at  every  stage  of  the  operation. 
Value  of  Injections  and  Washings,^ — ^The  object  of  injections  is  to  enable 
us  thoroughly  to  was!j  out  the  cavity  and  to  promote  adhesions  l>etween  the 
pleural  surfaces.  The  chief  danger  being  from  septiciemia,  it  is  of  th<!  greatest 
importance  that  the  pys  shuuUl  uot  be  allowed  tu  renuiin  in  the  cavity  longer 
than  can  be  avoidetl.  The  body-temperature,  taken  twice  daily,  is  one  of  the 
best  means  of  ascertaining  the  extent  of  the  re-fornuition  of  pus.  Stagnant 
pus,  mingled  with  air,  will  untkrgo  fermentation  and  cause  putridity  ;  hence 
the  great  value  of  incessant  drainage  through  unobstructed  tubes,  VVhen  the 
pus  is  free  from  unpleasant  odor  and  runs  freely,  it  is  not  neccssarv  to  use 
washings  or  injections  of  any  kind,  for  the  cavity  will  purify  itself  Washings 
and  injections  have  sometimes  been  found  very  injurious  and  irritating,  and 
eudden  di:jaths  have  been  aittributed  to  them.  If  fioeculi  form,  washings  of 
tepid  water  with  a  very  small  percentage  of  alcohol  or  of  sab*cylic  acid  (1  per 
cent,),  used  without  force  for  fear  of  rupturing  some  of  the  recently-formed 
capillaries,  are  useful.  When  modif\'ing  injections  arc  used,  the  patient  ought 
to  lie  on  the  opposite  side.  In  this  way  all  the  disesised  parts  are  reached  by 
the  fluid.  An  ordinary  .fringe  should  not  be  used,  but  a  Thudicum  bottle 
or  a  fountain  syringe:  either  of  these  can  be  raised  suificiently  high  to  allow 
a  gentle  flow  into  the  cavity.  If  the  diseharge  bec^mies  fetid,  injections  of 
solution  of  permanganate  of  potfish  (1  or  2  grains  to  Jj)  or  of  tinct.  of 
it>diue  (1  :  4)  in  water  ought  to  be  used.  The  author  has  never  seen  any 
results  of  poisoning  from  the  us<?  of  carbolic  acid,  but  he  has  always  used  a 
feeble  solution,  2  or  3  per  cent.  Dabney  had  symptoms  of  cnrbolic-acid 
poisoning  in  one  of  his  ciLses  where  he  Ui^ed  a  2  per  cent,  solution,  notwitli- 
itanding  the  fact  tluit  he  had  taken  every  precaution  to  ensure  its  [jromi>t 
return.  A  T.  Cabot*  mentions  a  case  of  carbolic  poisoning  in  a  boy  four 
years  of  age  produced  by  a  feeble  solution  of  one  part  to  thirty  of  water  used 
only  to  clejinsc  the  in.Htrumcnts,  tubes,  and  hand  of  the  operator.  Kuster  s* 
experiments  show  that  anaemia  and  septic  and  py^emic  fevers  predispose  the 
system  to  carbolic-aeid  poisoning.  He  recommen<is  an  8  per  cent,  solution 
of  chloride  of  zinc.  Chlorate  of  ]>otassium  ^j  to  Oj  has  been  used  with  ben- 
efit. The  medieal  journals  contain  so  many  rejrorts  of  the  serious,  and  even 
fttal,  results  from  absorption  of  carbolic  acid  when  throw^n  into  abscesses 

*  EfMrni  Clhj  HnttpiUtt  Report*,  2d  series, 

'  Liverpool  Afedu^'Chirury,  Jonriuti,  January,  1882 ;    A\  F,  Mtdicnt  Abstract. 
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that  we  are  compelled  to  abandon  it  in  ffivor  of  other  injections.  B,  W. 
Kichardson  long  since  ehowed  the  trreut  %^alue  of  iodine  as  a  disinfectant. 
It  not  only  corrects  the  fetor  of  deconifMised  in\3,  but  at  the  same  time  lessens 
the  Si^cretlon  from  the  walk.  The  first  injections*  s^huuld  be  weak,  ^r,  4  or  5 
of  iodine  and  imlide  of  potassium  to  a  pint  of  water.  Liq.  iodinii  com.,  Jsa 
to  Jiv,  ought  not  to  be  used  until  the  surtiicei*  have  beconie  accustomed  to  the 
action  of  iodine.  Injectious  of  medicated  iluid  ought  not  to  be  used  unh-ss 
they  are  absolutely  necessary^  bemuse  in  some  instances  they  have  produced 
fainting  attacks  and  epileptifonn  seizures  with  nlarming  convulsions.  The^e 
results  have  followed  injections  of  diHerent  fluids — borax,  cjirljolic  acid,  iodine, 
perraanf^mate  of  potassium,  and  even  warm  water.  Similar  phenomena  have 
followed  the  injection  of  the  bhidder,  the  uterugi,  and  even  from  pairing  n 
catheter.  The  shock  may  have  been  too  sudden  or  the  injection  too  forcible 
or  the  fluid  too  cold.  A.  L.  Mason'  suggests  that  it  is  probably  owing  to 
sudden  irritation  of  the  lymphatics  through  the  great  splanchnic  nerve,  with 
ansDmia  of  the  brain.  Paralysis  of  the  limbs  after  convulsions  makes  the 
theory  of  embolic  origin  probable.  These  accidents  must  not  make  us  under- 
rate the  great  value  of  frequent  washings  with  injections  when  rendered  ne- 
cessan*  by  the  approach  of  putrid  iu  feci  ion.  The  number  of  these  washings 
should  depend  ufKin  the  urgency  of  the  symptoms,  and  antiseptic  injections 
should  not  be  employed  unless  we  find  evidences  of  fetor,  because  of  one  great 
objection :  they  do  not  favor  the  expansion  of  the  lung. 

Cases  of  long-standing  compression  of  the  lung  could  hardly  result  iji  com- 
plete re-expansion,  but  the  general  health  will  be  recovered  ami  the  che«t,  con- 
tracted by  approximation  of  the  pleural  suriaees  from  the  walls  being  preaeed 
in  or  ribs  resected,  will  cease  to  secrete  pus.  If  fever  persists,  with  diarrhcEa, 
sweats,  emaciation,  and  fetid  suppuration,  it  shows  that  the  washinps  are  not 
sufficient  in  number.  They  can  be  repeated  as  often  as  every  thrc?e  or  four 
houn*,  to  be  decreased  in  frequency  as  the  patient  improves.  Under  fire- 
quent  washings  Feyrot'  reports  favomble  results  in  almost  hopeless  cases. 
Time  is  very  precious  when  these  symptoms  of  exhaustion  or  septicemia 
set  in,  as  it  is  of  the  utmost  importance  that  we  should  endeavor  to  pre- 
vent promptly  the  absorption  of  the  putrid  products,  the  inevitable  eflects 
of  which  are  to  produce,  before  long,  fatty  and  amyloid  degeneration  of  the 
principal  viscera.  The  most  effective  way  of  using  detergent  fluids  is  by 
syphons  through  tw^o  tubes  nerforated  at  their  extremities  and  fastened  witn 
snields.  A  Thudicum  doucne-bottle  or  a  fountain  svringe  can  easily  be  used 
by  patients  themselves  na  often  as  is  required,  'f he  orifice  and  the  tubes 
should  be  protected  by  thorough  and  rigid  antisepticism.  As  the  case  improves 
the  cavity  gradually  gets  smaller,  the  two  pleurae  become  adherent,  and  the 
quantity  of  fluid  lessens  until  only  a  small  amount  flows  out.  Every  eight 
or  ten  days  we  carefully  draw  out  the  tubes  by  degrees,  until  we  have  only  a 
little  canal  heneiith  the  walK  We  can  thus  let  the  orifice  heal  slowly,  for 
til**  sac  is  obliteratetl  and  the  patient  cured. 

In  the  hands  of  Boyer,  Delpech,  Dupuvtren,  and  Sir  Astley  Cooper  the 
bistoury  gave  bad  results,  but  as  now  used,  with  all  modern  appliances  and 
antiseptic  precautions,  it  aflbrds  infinite  relief  and  many  cures.  We  claim 
that  by  early  pleurotomy,  witli  Listerism  scrupuloiislv  used  at  every  stage  of 
the  operation,  and  if  necessary  with  detergent  washings,  the  mortality  trom 
this  extremely  grave  disease  can  be  very  materially  lessened. 


Double  Pleurisy, 

Pleurisy  may  occur  on  both  sides  at  the  same  time.     Double  pleurisies  are 
secondary,  not  primary »  and  result  from  rheumatism,  or  still  more  frequently, 

*  B&sim  Citf  Ho9pM  RtporU,  2d  Series,  *  Thht  de  P^rit,  18T6. 
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according  to  Loui?,  from  tubereuliisiF.  In  150  cases  of  pleurisy  quoted  hj 
hi  HI,  there  were  no  bilateral  case*  which  were  not  produced  by  rheunmtism, 
gungrene,  or  tuberculus^Ls,  A  double  pieiirisy  in  a  ]>ruvioasly  healthy  person 
crt*ates*  a  strony:  PU8[)idon  of  tube  renin  r  )>riirin.  There  is  j^enerally  ixii  intt^rval 
of  some  days  before  the  attack  of  one  i<ide  is  iiillowed  by  that  of  the  other. 
When  efiiii?ion  takes  place  the  dy^^pmea  is  very  great.  Death  is  imminent 
unless*  the  fluid  h  withdrawn  by  a>*pinition.  Mnintenon'  states  th«t  the 
intlamnmtion  niny  be  m  intense  and  the  fever  so  high  as  to  dc^tniy  life  before 
the  etiusion  is  thrown  out.  The  phygienl  sig^iis  are  the  same  as  in  unihiteral 
eiu««.  The  etliision  is  never  t^o  great  on  one  side  as  on  Wm  other.  The  prog- 
ress of  disease  is  rapid,  and  the  result  is  almost  always  fiital. 

Diaphragmatic  Pleuriay. 

The  serous  lining  of  the  upper  surface  of  the  diaphrairm  may  be  involved 
in  an  ordinary  pleurisy,  or  tnilaniniati<jn  may  be  iimitetl  to  it  without  inv«ilv- 
ing  either  the  pulmoiuiry  or  the  parietal  metiibrune.  In  this  latter  case  we 
have  mcKlifications  of  the  characteristic  syoiptoms  and  physical  signs.  Fuuc- 
liunal  disturbances  and  sfieeial  symptoms  enable  us  to  diagnose  it.  There  is 
a  febrile  movenienl  with  occasionnl  delirium,  and  some  of  the  prominent 
symptonis,  but  without  the  physical  signs  to  indicate  the  exact  locality.  The 
pain  is  intense,  and  dyspua'a  exists  even  to  the  extent  of  orthopn«?a  and 
respiratory  anguish,  the  respiration  jerky  and  convulsive.  The  [lain  comes  on 
suddenly  in  one  of  the  hyfHichondriac  regions,  extending  up  to  the  attach- 
ments of  the  diaphnigm  to  the  costal  surfaces.  The  pain  is  intense,  and 
increased  by  full  inspirations,  by  physieal  ettbrts,  by  vomiting,  and  even  by 
the  eruetati»)ns  of  wind.  The  position  of  the  patient  attracts  attention: 
ai»  he  sits  with  the  trunk  inclined  fonvard,  he  has  an  anxious  and  dts- 
trefised  expression  of  cotinteiumce,  sometimes  accompanied  by  imusea  and 
vomiting  with  singultus,  Prt^^ure  elicits  a  characteristic  tendcniess ;  if 
applied  under  the  false  ribs,  it  causes  suffering.  The  phrc^nic  nerve  is 
|minful  on  pressure  practised  over  tlie  aeeessilde  points  of  its  ermrse,  l*etweeii 
the  two  inferior  bands  of  the  stern o-eleido-niastoid  at  the  base  of  the  neck. 
There  are  alsii  painful  irradiations  in  the  cervical  plexus  above  the  clavicle 
and  in  the  seapular  regi<m.  Pressure  over  a  circumscribed  spot  of  tlie  epi* 
gnstrie  region  causes  a  sharp  agony  of  pain.  This  point  is  at  the  intei-section 
of  two  linc!^ — one,  the  external  border  of  the  stermim  ;  the  other,  at  the 
OBSM)us  |)ortion  of  the  secoiid  rib.  GiR-neau  de  Mussey'  has  named  this  the 
diaphragmatic  bottom.  Tliis  pain  extends  siunctimes  to  the  vertebra  and 
upward  to  the  first  intercostal  space.  Auscultation  and  iiereussipn  at  the 
base  of  the  lung  give  us  some  results:  impaired  expansion  of  the  lung  at  the 
biise  ami  duhiess  on  piercussion  ;  thediapliragm  is  in  a  great  degree  immobile, 
owing  partly  to  the  pressure  upon  it,  iind  partlv  to  a  paresis  from  intlam- 
nuition  of  its  upper  serous  covering  (Stokes^).  When  t!ie  in  11  animation  is  on 
the  right  side,  we  may  find  an  icU'roid  tint,  with  vomitings  delirium,  etc., 
with  the  liver  pushed  beh^w  its  normal  position  in  the  abdomen.  The  inflam- 
mation of  the  pleural  coverinjx  of  the  diaphragm  may  be  caused  by  sero- 
hepatitls  extending  through  the  diaphragm  (Copeland*). 

if  the  effusion  is  confined  to  the  space  between  the  lung  and  diaphragm, 
the  diagnosis  is  obscure.  There  may  indeed  lie  rases  where  we  have  but  i^w 
of  the  gympttjras  already  mentioned.  If  the  fluid  is  not  confined  to  this  por- 
tion, hut  flows  into  the  pleural  cavity,  it  giv€«  great  relief,  and  tlie  result  is 
favorable.  Diaphragmatic  pleurisy  may,  however,  end  in  <leath,  either  by  ita 
discharge  into  the  peritoneal  cavity  or  by  constitutional  disturbances. 

'  Thim  de  BxrU,  1873.  '  Atchir.  de  .\ftd„  1H79,  vol,  ih 

•  DiM.  (f  a^  \  837.  *  DkL  Med,,  vol.  iii.,  edited  by  Lee. 
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Interlobular  and  Mediastinal  Pleurisies. 

The  effusion  is  sometimes  confined  by  adhesions  between  two  lobes.  The 
mediastinal  variety  is  situated  between  the  pleural  boundary  of  the  mediaff- 
tinum  and  the  adjacent  portion  of  the  pulmonary  serous  membrane.  It  is 
but  rarely  met  with,  and  may  be  diagnosed  by  local  symptoms.  The  flat- 
ness on  percussion  in  the  interlobular  variety  is  very  circumscribed.  Both 
forms  cause  local  pains,  but  in  the  mediastinal  variety  the  pain  is  very  deep 
and  perceptible  at  the  middle  of  the  sternum,  and  is  increased  by  the  respi- 
ratory movements.  In  both  varieties  there  is  more  or  less  fever.  If  either 
variety  exist  on  the  left  side,  the  condition  of  the  pericardium  must  be  care- 
fiilly  examined,  as  pericarditis  may  be  confounded  with  it.  These  limited 
collections  of  fluid  may  bui-st  into  a  bronchus  and  be  expectorated. 


Mnltilocular  Areolar  Pleurisies. 

Multilocular  encysted  collections  of  fluid  in  the  pleural  cavity  are  due 
to  the  partitions  made  by  pseudo-membranes  which  divide  the  pleura  into 
subcavities.  These  occur  generally  in  subjects  who  have  had  previously  dry 
or  adhesive  pleurisies.  They  are  more  serious  than  ordinary  pleurisies.  \N^e 
meet  with  them  in  aspirating,  when,  after  draining  off  the  fluid  from  the  base 
of  the  pleural  cavity,  we  And  the  lung  expanding,  but  above  that  point  there 
is  absence  of  respiratory  murmur  and  of  other  physical  signs  indicating  the 
presence  of  fluid.  Reybard  *  divides  multilocular  pleurisy  into  three  varieties, 
with  varying  symptoms  and  physical  signs,  according  to  whether  it  exists  at 
the  upper,  middle,  or  lower  portion,  right  or  left  side.  Owing  to  the  thick- 
ness and  distribution  of  neo-membranes,  it  is  frequently  difl^cult  to  localize  the 
points  of  collections  of  fluid.  Aspiration  is  the  most  accurate  means  of  ascer- 
taining the  exact  point  and  extension  of  the  effusion. 


Rheumatic  Pleurisy. 

History. — The  recognition  of  the  fact  that  we  can  have  local  manifesta- 
tions of  rheumatism  in  the  texture  of  the  lun^  itself,  of  the  bronchi,  and  of 
the  pleura  is  of  comparatively  recent  date.  There  had  been  indeflnite,  loose 
statements,  or  rather  suggestions,  in  some  of  the  writers  in  the  early  part  of 
the  century,  such  as  Chomel  and  Andral,  as  to  the  possibility  of  rneuma- 
tism  appearing  in  the  pulmonary  textures;  but  we  believe  that  the  first  defi- 
nite description  of  the  disease  was  made  by  T.  II.  Buckler  of  Baltimore  in 
1865.^  He  claimed  that  the  white  fibrous  tissue  of  the  bronchi  could  be  the 
seat  of  rheumatism,  as  well  as  similar  textures  about  the  joints.  He  illus- 
trated his  views  by  cases  observed  and  reported  by  himself.  He  showed  how, 
as  a  result,  there  were  symptomatic  engorgement*,  more  or  less  solid,  of  the 
pulmonary  ])arenchyma  or  rheumatic  pneumonia.  In  1 854,  Black  *  found  cr}*8- 
talline  particles  of  uric  acid  and  of  urate  of  soda  deeply  imbedded  in  the  thin 
white  fibrous  tissue  of  bronchi.  Buckler  showed  the  metastatic  character  of 
rheumatic  inflammation  in  the  bronchi  and  lungs  as  elsewhere.  Buckler's 
subsequent  papers*  published  in  connection  with  this  subject,  show  remark- 
able success  in  treatment  of  fibro-bronchitis  and  rheumatic  pneumonia  based 
upon  his  views  of  their  pathology. 

Symptoms. — We  find  rheumatic  pleurisy  coming  on  in  the  course  of  rheu- 

^  BnUHin  Acad.  Mid.,  1879.  *  Fibro- Bronchitis  and  Rheumatic  Pneumonia. 

»  Edin,  Med.  Journal,  18o4. 

^Bo8Um  Med,  Journal^  1882,  and  Amer.  Med.  Journal,  Oct.,  1882. 
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Btic  fever  with  the  characteristic  mobility  of  the  points  of  inflararaatorr 
fiction.  Laseque*  gives  the  symi»torn  with  accurate  details? — the  acute  pain 
ill  the  side  of  the  che-st  without  cous^h  or  expectoration.  He  describes  the 
pain  as  diflerino:  from  that  of  ordhiary  pleurisy,  in  that  the  extent  of  pain 
IS  greater  and  not  so  limited,  due  to  the  fact  that  the  rheumatism  invadcii  the 
aponeurotic  tLs^sue  which  forma  the  covering  to  the  intercostal  niusclefl.  It 
per^^i^ta  longer  and  is  wider  spread.  The  dyspnoea  is  caused  by  the  inability 
to  move  the  respiratory  muscles  and  by  the  disease  invading  the  aponeurotic 
centre  of  the  diaphragm. 

The  rapidity  of  the  iiiflamraation  causes  the  sudden  pain  and  the  accom- 
panying etfb  si  on  in  even  a  few  hours.  In  o  well-tletiued  case  recently  seen 
by  the  writer  in  a  lady  forty-seven  years  of  age  the  rheumaliBm  literally 
jumped  from  a  large  joint  to  the  pleura,  giving  rise  to  a  severe  pain,  without 
couglj  or  cxjMjctoratiun,  with  an  increase  of  2°  of  temperature  and  20  beats  of 
pulse.  There  wa-*  a  moderate  etfiision.  In  forty-eight  hours,  under  the  influ- 
ence  of  an  initiatory  dose  of  quinine  (20  grains),  followed  hy  free  doses  of 
aalicylate  of  sodium,  the  attack  subsided  atid  tlie  friction  sound  at  the  base 
of  trie  lung  disapeared.  This  ctise  di*!  oot  follow  the  rule  mentioned  by 
8eDx/  that  the  disease,  upon  leaving  the  pli^ura  of  one  side,  apfjc^irs  in  the 
same  manner  on  tlie  otlier.  It  sometimes  goes  to  the  pericardium  and  endo- 
cjirdium  from  the  pleura,  Chomel*  insisted  upon  the  frequent  examination 
of  the  heart  to  ascertain  whether  this  had  occurred. 

Rheumatism  of  the  ]>lcuradoes  not  always  apjx'ar  and  disappear  stiddeuly. 
It  sometimes  is  gradual  in  progra**s  and  slow  in  recovery.  It  usually  oceun§ 
whea  we  have  manifestations  elsewhere^  but  the  pleura  may  be  the  point  first 
attacked,  aii  m  more  frecpiently  the  ca^e  in  pericarditis. 

Df  Aoxosis. — The  <liagti(Kstic  signs  are  hereditary  or  personal  tendency  to 
the  disease,  the  character  of  the  local  pain,  tlie  iiiobility  of  the  disease,  vio- 
lence of  pain  and  its  rapid  disappearance,  and  the  existence  of  proftisc 
^m  sweats.  Suppuration  rarely  occurs. 
^^P  pROGNOsrs  is  in  its  nature  serious,  not  from  the  intensity  of  the  disease^ 
^i  but  from  its  being  a  visceral  rheumatic  affection.    It  is,  moreover,  frequently 

I  double,  and  may  recur  often  in  the  same  subject. 

I  Treatment  Is  thiit  of  rbeumMtism  elsewhere — salicvHc  acid  and  its  ealts, 

I  alkalies  with  opjat**-S.     Thonn^eatesis  is  rarely  indlcatetl,  because  mechanically 

I  the  elfusion  does  not  seriously  inq>e<ie  respiration  :  if  the  pericardium  be  in- 

^^      volved,  it  may  be  necessary  in  order  to  relieve  the  pleura  or  the  pericardium. 


Hemorrhagic  Pleurisy. 


Definition. — Pleurisy  complicated  by  hemorrhage.  Hemorrhagic  pleur- 
Uy  is  the  union  of  an  ordinarily  slight  hemorrhage  in  the  pleura  with 
mflammaiion  of  that  membrane  (Liiennec). 

ErroLoaY  and  PATU()LorfY,^These  must  be  studied  together,  because  the 
pathology  of  the  disease  explains  its  etiology.  While  hiemothorax  designates 
nemorrhage  into  the  pleural  cavity  witliout  inflammjition,  hcmorrhanric  pleu* 
ritis  involves  necessarily  the  idea  of  inflammation  acconii)anied  by  etf usion  of 
blood,  whether  this  occurs  before,  during,  or  subsequently  to  the  inflamma- 
tion. We  cannot  iL««ign  the  name  hemorrhagic  pleurisy  simply  because 
there  may  l>e  slight  red  coloration  of  the  effusion.  Microscopic  researches 
have  ehown  that  all  effusions,  even  the  simpk*st,  contain  more  or  Icas  white 
and  red  I dood 'Corpuscles,  The  presence  of  a  certain  number  of  the  red  discs 
no  more  justifies  us  in  calling  the  pleurisy  hemorrhagic  than  the  presence  of 

'  "Pleiirt^ie  Hiewmatiamale"  Arch.  Gin.  dt  JfM,  J873. 

»  Ih  ta  ricurhU  rftefmaluinalef  Paris,  1878.        '  Art.  PUuristt  Diet.,  in  30  vols,,  1342. 
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the  leucocytes  would  entitle  us  to  call  it  purulent  pleurbv.  Dieulafoy'  states 
that  tlierc  can  be*  from  500  to  4t>00  red  |rlobuU*»  to  the  cubic  uiilUmeter  with* 
out  produciu*::  any  coloratiou.  They  nmi»t  reach  50UO  before  they  will  really 
attract  attention.  He  *ays,  liuwever,  that  wlieu  the  injnil)er  of  red  corpusclea 
reaches  20(Jt)  the  etluj^ion  is  **  histokiy:iciilly  hemorrha^zic,"  because  the  pres- 
ence of  blood  16  analogous  to  tlie  state  of  eriji^orj^reiiit'iit  or  con^-stion  of  the 
first  stage  of  pneumonia  or  other  phlegmaiiia,  and  ccjustitutes  a  particular  phase 
of  pleurisy  which  mutit  ]n*oduce  purulent  matter.  The  name  hemorrhagic  pleu- 
risy (jyght  to  he  u.*ed  when  the  luiuiber  of  red  blood -corpuscles  is  sufficient 
to  enable  us,  by  tlie  unairled  vision,  to  detect  the  presence  of  blood.  We 
may,  however,  hnd  a  iluid  in  the  pleural  sac  which  is  red  and  yet  docs  not 
contain  blood-discs,  but  their  coloring  principle,  the  dissolved  hseraatin.  Jac- 
coud^  dcHignateft  this  condition  pseudo-hemorrhagic  pleunFy,  Vulpian  and 
Charcot  explain  the  sliglit  discoloration  by  the  presence  of  htematiii  crystals, 
which,  havinir  lx*en  imbedded  in  the  fake  membranes,  escape  into  the  flow  of 
the  chest  N'olais^  included  both  of  these  discolored  eHusione  among  the  va- 
rieties of  hemorrhagic  pleurisies:  *' Hemorrhagic  pleurisies  include  all  tba»e 
of  which  the  liquid  borrows  the  red  coloring  nuitter  of  the  blood.*'  Moutard- 
Martin  (U.)*  divideit  liemorrhtigic  pieurisy  into  three  varieties.:  simple,  as 
produced  in  simjUe,  acute,  or  subacute  pleurisy;  tubercular;  and  cancerous. 
Trousaeau*  eoni*itlcred  all  hemorrhagic  j>!eurisies  as  caused  by  cancer.  Beimel* 
states  ixisitivcly  that  in  canecrous  pleurisy  the  effusion  is  limpid  with  a  yellow* 
ish  tinge.  Wulshe'  held  the  same  views.  Kolais,  Moutard-Martin  (li.),  and 
Fernet  satisfactorily  dt-munst  rated  that  such  is  n4>t  the  case,  but  that  the  hem- 
orrhagic effusion  may  be  simple  and  iiidej>endent  of  any  organic  dtfieaiie.  It 
may  Ijc  jirodueed  by  acute  intlammations  of  the  pleura  as  well  as  by  cancer 
of  the  lung  or  pleura.  It  may  be  connected  with  pleuro-pneumonia  or  mil- 
iary tubercle.  It  comes»  althougli  more  rarely,  from  iever8,  such  as  measles, 
and  from  certain  dyscrasiai  due  to  renal,  hepatic,  or  even  splenic  lesloBS. 
When  hemorrhagic  pleurisy  folh>ws  hfemothoriix,  the  blood,  atter  remaining 
lii|uid  at  least  one  or  two  hours,  initiates  the  intlanamalory  action  which  has, 
according  to  Ch.  Ndlaton,*  for  its  object  tlie  encystment  of  the  clot,  Cornil 
and  Kanvier*  claim  that  the  cyat  is  caused  by  the  retractetl  clot,  and  that 
lifter  absorpti<m  of  the  serosity  this  cyst  may  become  organized.  Tlie  pre^ 
ejice  of  air  causes  fetidity  of  the  blood  and  purulent  pleurisy. 

We  may  have  hemorrhagic  etfusions  occurring  siif  ultaneously  with  aeute 

Pleurisy,  with  pulmonary  congestions,  pneumonias,  and  apoplexy  of  the  lung, 
'hey  arc  caused  l>y  the  violence  of  the  intlaminution  with  local  plethora,  pro- 
ducing a  sanguinary  stasis — a  mechanical  result  of  inteuM*  congestion.  Mou- 
tard-IMarlin  (R.)8ttites  that  in  the&e  cases  the  red  globules  come  through  the 
walls  of  the  blood-vessels,  as  do  the  leucocytes,  by  diapedcsis.  Jaccoud  *®  admits 
that  the  blood-vessels  are  altered  by  the  inflammation,  perhajis  also  by  the 
iierangement  in  the  va«o-motor  innervation.  The  tissue  of  tlie  pleura  is  pene- 
trated by  both  red  and  white  lihKid-corpuselej^,  and  the  blood-vessels  and  lym- 
phaticis  are  dilated,  red  corpuscles  being  found  in  lymphatics,  Bv  far  the 
greatest  number  of  hemorrhagic  pleurisies  are  secondary  to  pleural  inflam- 
mations, either  resulting  from  acute  causes  or  from  cancerous  or  tubercular 
diseaj!^,  or  from  diseases  caumng  a  d\^craaa  of  the  blood,  such  as  nephritic 
diseases,  hepatic,  cardiac,  scorbutic  atfections,  or  alcoholic  excesses.  The  sec- 
ondary result  of  these  pleurisies,  is  the  formation  of  neo-membnuiee,  fibroua 

^  Df  la  Thffrnrenthe  jmr  sAitpirotinn  tlnnn  fn  Plenrhie  oi'fTtif. 

'  **  lie  rHumorisme  uneien  compiir^  a  Fllatuorisine  mcxlemc,"  Thbse  tkOmeourt,  1865; 
Otwita  Mitt.,  1800,  quoted  by  Nolaia. 
»  T/ih^e  fie  Btnn,  *  ThiUfe  de  Aim,  1878,  •  Cfin,  MitL 

•  Rriftiolfft^n  Sy^L  of  Med.^  1871»         '  i?«.  ^  ihe  Ch^U  •  Th>se  de  ParU^  188a 

»  Pu(h.  Aitatomti.  ^°  am.  MSd, 
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in  their  nature,  which  patholog:ical  anatomy  shows  contain,  as  they  become 
organised,  abundant  blood-vessels  with  thin  and  brittle  walls,  A  slight 
exciting  cause  is  all  that  is  neccssjirj  to  pro<hice  their  rupture.  The  pnnuiry 
cause  18  the  false  membrane,  and,  in  some  cnses,  vascular  granulations,  whicn 
have  rapidly  formed,  perhaps  in  twenty-four  houry — conditions  timirietitly 
ftkvomble  to  the  production  of  hemorrhage.  In  cancerous,  tulitjrcuhir,  and 
djBcrasial  conditions  of  the  blood,  the  blood-veaeela  are  Ci^jjecially  weiik  and 
easily  give  way,  owing  to  the  defective  nutritive  properties  of  the  bUK>d  \U»iAi\ 
just  as,  in  typhoid  fever,  we  have  nasal  and  intestinal  hemorrhage,  and  in 
typhus,  petechite.  In  200  cases  collected  by  Moutard-Miirtiu^  there  vvaa  fuijud 
intni-pleural  effusion  in  three-cightlis  of  the  cases.  Only  oiie-third  of  tliiit 
number  were  hemorrhagic.  In  42  cancers  observed  between  1872  and  1876, 
35  were  without  pleural  effusion,  1  only  Wiis  hemorrhagic.  M.  Moutard-Mar- 
tin reports  34  observations  of  hemorrhagic  pleurisy  produced  by  cancer,  19 
by  tubercle,  and  31  following  simple  pleurisy.  Of  these  Jast  there  were  7 
cases  of  effusion  complicated  with  a  pneunionia,  3  with  a  cirrhosis,  (J  with  a 
cardiac  affe^'tion :  all  except  12  of  these  cjises  had  some  complication.  Most 
of  these  (12)  recovered,  so  he  had  not  the  autopsies  to  verifj-  his  diagnosis. 
Raver*  cites  4  case^  of  bloody  effusion  in  the  pleura  occurring  m  the  ccmi-ac  of 
a  nephritic*  Poutin*  reports  1  in  renal  sclerosis.  M.  Natalis-Guyon*  reports 
an  epidemic  of  measles  where  many  infants  died  of  hemorrhagic  pleurisy. 
Marguerite  cites  13  ceases  complicating  pneumonia,  granulations,  chronic 
pleurisy,  small-pox,  etc. 

Rilliet  and  Barthez*  &ay  that  it  is  common  to  find  in  infants  considerable 
discoloration  of  effused  serum  in  variolic  and  other  organic  poisons.  It  seems 
fair  to  conclude  that  hemorrhagic  pleurisy  may  occur  in  a  large  number  of 
case's  where  the  blood  has  undergone  alteraticms,  hut  to  ]>roducc  it,  it  is 
necessnry  that  the  pleura  sliould  have  been  remlered  vulnerable  by  pre-exist- 
ing causes,  because  it  ordinarily  resists,  better  than  many  other  membranes, 
tliif  hemorrhagic  tendency.  II  we  admit  the  existence  of  tubercular  or  can- 
cerous hemorrhagic  pleurisies,  we  ought  not  to  consider  those  as  simple  which 
are  produced  under  the  influence  of  the  other  causes  that  we  have  mentioned. 
11ie  tubi'rcular  gninulations  are  deposited  either  on  the  pleural  surface  or  in 
the  parench\^na  of  the  lung  near  the  surface,  the  most  frec^nent  locality  being 
in  the  tliickest  parts  of  the  organized  false  membranes.  The  ru[)ture  of  their 
iblood-ve^els  causes  the  eseajM?  of  blood  into  the  pleural  cavity.  The  eifusion, 
^ore  or  less  discolored,  rarely  exee*?ds  a  liter  in  fjuantity.  EHusc^  blood  from 
Fincerous  origin  may  either  come  from  rupture  of  the  vex^iela  in  the  growths 
bemselves  by  ulceration,  or  froni  the  neo-membranes  in  tlieir  vicinity. 
The  primitive  scat  of  the  cancer  is  rarely  in  the  pleura,  but  most  freriueritly 
in  the  lung,  the  cancer  being  of  secondary  formation  arising  primarily  from 
ganglions  of  the  mediiL^tiruim.  Hemorrhagic  pleurisy  may  be  caused  by  hice- 
ration  of  the  newly-formed  blood-vessels  in  the  neoplasms  by  aspiration  or  by 
the  lung  expanding  too  suddenly.  We  conclude  that  hemorrhagic  pleurisy  is 
generally  owing,  directly  or  indirectly,  to  vascular  neo-membranea  which  are 
pn>dui*ed  in  simple,  in  tubercular,  and  cancerous  pleurisies. 

Symptoms. —  The  symptomatology  of  this  form  of  pleurisy  does  not  differ 
materially  from  that  of  other  varieties.  We  cannot  attach  mnch  importance 
t*>  the  initiatory  symptoms  nor  to  the  march  of  the  disease.  If  the  quantity  of 
blood  be  great,  we  must  expect  general  weakness,  pallor,  and  even  fainting. 
We  may  have  cedenia  of  the  walls,  as  in  purulent  pleurisy,  and  exceptionally 
in  serous  nleurisy.  Ordinarily,  however,  hemorrhagic  pleurisy  is  more  exten- 
live,  and  limited  to  the  inferior  part  of  the  chest,  owning  to  the  interference 
with  the  venouji  circulation.    If  cancerous  in  its  origin,  we  shall  ha  ye  dyspncea 

»  Loc.  riL  >  Trniti  tUs  Mai.  des  iJeiiw,  '  Sot,  Qin,  ih  Paris,  1879. 
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and  violent  intercostal  neuralgia  from  pressure  of  the  tumor.  "When  the  eifa- 
flion  is  formed  in  the  pleural  »m\  tlie  physical  i>i^u  already  enumerated  indi- 
ciite  its  prej^nre.  Some  authors,  especially  Fernet,  Moutard-^Marttn,  Aleoud, 
and  Gu^neau  de  Mussey,  attaeh  considerable  sigiiiheance  to  PJacelli's  whi^per- 
l^ectoriloquv  as  showing  that  the  etflision  h  not  serous  in  character.  Nolais 
questions  thb  view,  and  gays  that  thiw  i^ouiid  ought  to  be  heard  whenever 
there  ias  blood,  whereas  they  state  it  is  hesird  only  at  the  base  or  summit  of 
fluid.  When  hemorrhagic  pleurisy  results  from  tuberculosis,  it  is  never  from 
the  ordinary  ulceration  form,  but  always  from  the  acute  miliary,  non-ulcer* 
ating  variety.  We  nmst  not,  therefore,  expect  to  be  aided  in  our  diagnosis 
by  the  progress  and  symptoms  of  pulnmnary  phthisis.  We  may,  liowever, 
detect  uncertain,  indefinite  symptoms  which  are  hard  to  interpret  as  indica- 
tive of  tuberculosis.  The  enusion  is  rarely  cxcefi4*ive  in  this  varietv,  whereaa 
when  resulting  from  cancer  it  is  often  very  abundant  and  is  rapidly  repro- 
duced. 

D1AOKOSI8. — We  may  suspect  the  presence  of  hemorrhagic  efihsions,  hut 
only  by  exploratory  punctures  can  we  arrive  at  certainty  of  diagnosis.  We 
must  bear  in  miml  that  we  may  withdraw  with  the  aspirutor-needle  some 
drops  of  blood  at  its  insertion  and  at  the  clt>se  of  the  exploration  from  the 
highly  vascular  neo-mcmbranes  or  from  the  lung  itself  Having  ascertained 
the  nature  of  the  fluid,  the  diHerentiai  (Uai^nosis  must  be  made  as  to  the 
cause,  simple,  tuberculous,  or  cancerous.  We  must  study  the  manner  of 
access  of  the  disease,  and  especially  ascertain  if  its  invasi<*n  was  violent,  with 
a  quantity  of  blood  (d'embk'e),  or  whetfier  it  came  from  the  neo-niembranea. 
In  the  simple  variety  there  are  the  ordinary  acute  or  subacute  symptoms  of 
nleurisy,  without  any  preceding  symfitonis.  In  crises  of  tubercular  origin  we 
nave  to  aid  us  a  small  quantity  of  fluid  etiupcd  and  the  insidious  character 
of  symptoms.  In  cancerDUs  cases  we  must  exjjcrt  to  find  traces  of  heredi- 
tary or  of  personal  taint  wiiich  may  have  affected  the  general  hi*alth. 
We  must  look  for  cancer  elsewhere,  and  examine  carefully  to  see  if  there 
he  any  tumor  of  the  mediastinum  or  intra-thoracic  pressure,  or  any  infil- 
tration of  the  lymphatic  glands,  especially  above  the  clavicle.  The  fluid 
drawn  in  the  exploration  ought  to  be  examined  microscoi^ically,  for  we  may 
detect  evidences  of  cancer,  Walshe*  cites  a  case  where  encephiduid  d^bru 
was  tlius  discovered.     Other  authors  nho  give  similar  cases. 

PitDGXasis, — This  defjends  u|ion  the  nature  of  the  disease  producing  it* 
When  caused  by  the  newly-fornicd  niembranes  connected  with  simple  serous 
pkuirisy  it  is  ordiuarily  not  serious,  for  the  mere  presence  of  biood  in  the 
pletim  has  no  bad  influence  over  the  restoration  of  health.  It  is  more  the 
iotensity  of  inflamnuition,  with  the  quantity  of  blood  eflUsed,  that  indicates 
gravity  of  prognosL*.  Dieulafoy'  considers  the  prognosis  as  unfavorable  in 
the  h^morrnagie  d'embl^e  form,  drawing  the  distinction  between  this  and  the 
histologicallv  hemorrhagic.  He  thinks  that  every  purulent  pleurisy  was  at 
first  hemorrimgic,  and  the  presence  of  pus  shows  greater  intensity  of  inflam- 
mation. Homolle*  also  states  that  the  pleurisies  rich  in  red  globules  are 
ordinarily  very  acute,  and,  in  consequence  of  that  fact,  preiUf-posed  to  puru- 
lence.  Purulency  is  nut  the  sole  cause  of  danger.  We  fear  conqjrwssiun  of 
the  hings,  and  still  more  gefitica:mia.  In  the  tulicrcular  and  canccnms  forma 
the  prognosis  must  be  very  serious.  When  the  hemorrhagic  pleurisies  arise 
in  the  course  of  organic  diBeoees  of  the  heurt,  kidney,  and  liver,  they  are  of 
grave  import. 

TREATMKJiT.— If  the  quantity  is  excessive,  local  applications  and  erijot 
ought  to  be  employed  to  arrest  the  flow.  If  the  dyspna^a  and  oppresion 
are  great,  it  is  best  to  draw  off' at  least  some  of  the  fluid.  If  the  quantity  b© 
not  large  enough  to  embarrass  rt^pirati<m,  we  roust  expect  nature  to  absorb 
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it,  or  by  local  inflammation  to  encyst  it,  Lacaze'  reports  a  case  where  a  fia- 
Ltula  was  eatablLshed,  and  tlie  case  wiis  cured.  Dieukfoy  gives  another  case 
Iwliere  six  punctures  were  made,  ami  no  k^ss  than  6  liters,  in  all,  were  with- 
Irawn,  He  injected  afterward  a  sokitino  of  4  jrninimei?  *>f  sulphate  of  zinc  to 
rjO  grammes  of  water,  and  the  patient  was*  cured.  In  the  fir«t  stage  of  thb 
iisease  we  use  palliatives — morphia  Ijypufk^rnneftlly,  bromides,  and  chlo- 
[il — if  indicated.  Durino:  febrile  symptoms  of  acute  case^j^  we  rcfniin  from 
withdrawal  of  Huid  unless  it  is  excessive.  The  question  of  thoracentesis  has 
been  discussH?d  in  regard  to  simple  jdeurisies.  The  same  rules  apply,  a  for- 
tiori, when  the  nature  of  the  fluid  is  hemorrhagic.  Ordinarily,  the  abuntlance 
of  Huid,  and  the  dyspua^i  which  results  therefrom,  indicate  the  ooerution. 
We  prefer  not  to  draw  off  the  fluid  completely — onlv  enouj^h  to  relieve  the 
embarrassment  of  respiration^ — because  we  destroy  the  equilibrium  of  pres- 
sure on  one  side  against  the  neo-membrunes  and  the  compnissed  lunps  un  the 
other.  Congestion  of  the  lun^  may  thus  be  prtKluced  with  albuminoid  expec- 
toration. Moutard-Martin  (li.)  coincides  with  Dieulafoy  in  limiting  tlie 
amount  to  be  withdrawn  to  one  liter.  Of  course  the  fluid  is  slowly  aspirated. 
After  part  of  the  fliiiil  is  withdniwu,  what  remains  is  absorbed,  remain,-?  sta- 
tionary, or  increaiit^  in  quantity.  We  re|>eat  the  operation,  and  slowly  draw 
ort*  givater  quantities  of  floki  if  it  returns;  especially  in  ciincerous  cases, 
where  the  etiusion  is  often  very  large,  the  operation  gives  great  relief.  It 
is  rarely  large  enough  in  tubercular  cases  to  justify  thoracentesb. 


Tubercular  Pleurisy. 

Tubercular  pleurisy  may  be  acute  or  chronic.  It  may  occur  during  the 
course  of  oniinary  tubercular  disease  of  the  lung,  by  extension  of  the  dis- 
ease from  the  lung  to  its  serous  covering,  or  it  may  proceed  from  tul»ercular 
deposit  on  the  pleura  independently  of  any  previous  disease  of  the  lung. 
Acute  tubercular  pleurisy  may  be  dry  and  situated  at  the  summit  of  the 
chest,  or  may  be  what  is  called  accidental  pleurisy.  Dry  pleurii^y  is  almost 
constant  in  tul>erculosis  of  the  lung.  Its  existence  is,  in  itself,  a  powerfol 
presumption  of  pulmonary  phthisis,  eh|>ecially  when  it  is  situated  at  the 
apex.  In  tul»erctjlmis  pleuritic  inilanimation  is  lighted  up  by  slight  and 
scarcely  appreciable  causes.  Its  commencement  is  insidious,  with  little  or 
no  pain  or  fever:  indeed,  it  is  with  subacute  symptoms  that  the  disease 
slowly  advances.  The  first  intimation  the  patient  hiis  of  the  disease  is  the 
impairment  of  his  breathing-power  by  the  presence  of  fluid.  The  fluid  is 
not  generally  in  large  quantities,  and  is  serous  or  sero-flbrinous,  ami  some- 
times sero-puruleut.  Latent  pknrisy  of  the  ohler  writers  was  fre([Ucntly 
tuberculous  in  its  origin.  This  form  of  tuberculosis  may  precede  or  foHuw 
the  deposit  of  tubercles  in  the  lung- tissue.  The  tubercles  may  be  deposited 
to  a  slight  extent  in  the  tissue  of  the  lung,  and  their  presence  is  shown  by 
an  irritating  cough  only  when  the  jjleurisy  approaches  insidiously.  The 
tubercular  granulations  over  the  visceral  pleura  are  extended  to  the  parietal 
irface  also,  and  notably  to  the  circumference  of  the  fibrous  leaflet  of  the 
iaphragm — ^an  especial  point  of  elevation  ior  the  secondary  products. 

This  disposition  of  tubercular  lesions  of  the  pleura  is  one  of  the  most 
Btriking  examples  of  what  Is  called  infection  from  contiguity,  and  is  a 
powerful  proof  of  the  infective  property  of  tubercular  products  which 
from  an  initial  nucleus  is  propagated  from  point  to  point.  Acute  tuber- 
culi>sis  of  the  pleura  is  one  of  the  most  common  manifestations  of  acute 
phthisis.  It  more  frequently  causes  acute  than  subacute  pleurisy.  Chronic 
tuberculoais  almost  always  produces  purulent  pleural  effusions.     It  is  much 
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more  common  in  infants  than  in  adults,  and  is  sometime*  met  with  in  cbildren 
irom  three  to  ten  years  of  age  (Barthez  et  Rilliet').  Tubercles  may  he  devel- 
oped in  the  intra*  or  extra-serous  membrane.  Among  old  j>eople  tlie  tubercle 
Bometiraes  appeurs  first  in  the  recent  false  membranes  produced  by  pleuritis 
(as  associated  >vith  caseous  pneumonia,  or  genuine  tuberculous  processes  in 
tlie  lungs),  or  in  connection  with  tubercles  of  other  organs  (Fraentzel ').  The 
advance  of  this  disease  is  habitually  glow,  or  nt  least  not  accelerated  by  the 
development  of  other  tubercular  diseases.  The  diagnosis  is  often  accomjm- 
nied  with  great  diificulties,  for  the  disease  may  be  confounded  with  chronic 
i»r  with  purulent  pleurisy,  especially  if  these  are  developed  in  a  tuber- 
culous subject  In  both  cases  we  have  hectic,  night-sweats,  emaciation,  etc 
Thoracentesis  alone  can  give  definite  results  when  the  effusion  is  in  con- 
siderable  quantity.  When  suppurative  pleurisy  supervenes  in  tuberculous 
subjects,  the  prognosis  is  very  grave.  Should  the  pus  l)e  sufficient  iu  quan- 
tity to  embarrass  respiration,  it  can  be  drawn  oH*  cautiously  by  asoinuion. 
The  open  method  of  urainage  and  free  incifiiions  should  not  be  used,  lur  expe- 
rience has  shown  that  tliey  injure  instead  of  benefiting  the  patients*. 


Hydrothorax. 

From  5^«tf/i,  water,  and  Ompa^^  the  chest. 

Definition. — Drof)sy  of  the  chesL  The  accumulated  fluid  in  the  pleural 
cavity  which  resembles  tlie  scrum  of  tlie  blood  is  not  the  product  of  infiam- 
mation,  but  is  caused  by  mechanical  obstruction  to  the  circulation  or  by  blcx)d- 
ixHfcJoning.  Hydrothorax  is  never  idiopathic,  but  invariably  secondary,  result- 
ing from  disease,  not  of  the  pleura,  but  of  the  circulatory  system  or  of  tlie 
blood  itself 

History. — Before  pathological  anatomy  hud  been  accurately  studied,  eflu- 
sions  resulting  from  inflammatory  pnjcesses  in  the  pleura  were  confounded 
with  simple  liydrolhonix,  which  is  not  a  variety  of  pleurisy.  Koyer*  and 
Laennec  divided  hydrothorax  inttj  idiopathic  and  symptomatic;  Darwell* 
adopted  in  a  great  measure  their  views.  They  did  not  draw  the  distinction 
between  tlie  passive  transudation  of  serum,  constituting  the  condition  known 
as  hydrotliorax,  and  exudations  rc,*iulting  from  idiuf^athic  pleurisy.  Before 
physical  modes  of  exploring  the  chest  were  used  there  was  great  uncertainty 
in  the  diagnosis  of  collections  of  fluid  in  the  pleural  cavity. 

Etiology. — Dropsical  effusion  in  the  thorax  is  produced  by  the  same 
causes  which  give  rise  tt)  collections  of  watery  fiuid  in  other  serous  cavities 
and  in  the  connective  tissue,  constituting  general  anasarca.  Primary'  among 
the  causes  is  obstruction  of  the  venous  circulation  in  the  wsills  of  the  chest  or 
in  the  lungs.  Mitral  disease,  esfjecially  insufficiency  with  dilatation,  deranges 
the  normal  circulation  in  the  lung  and  its  serous  coverings,  producing  hvjier- 
fcmia,  cedema  of  the  lung,  and  finally  serous  effusions  into  the  pleural  sac.  Gen- 
end  dropsy  results.  According  to  Fernet,*  in  dropsies  resulting  from  mitral 
disease  oedema  of  the  lungs  and  hydrothorax  always  precede  all  other  tedemas. 
Fraentzel/  on  the  contrary,  states  that  it  does  not  occur  until  there  is  no  longer 
any  room  for  the  transuded  fiuid  in  the  deeper  portions  of  the  subcutaneoui 
tissues.  Other  diseases  of  the  heart  produce  hydrothorax.  Whenever  there  is 
abnormally  high  venous  pressure,  which  invariably  follows  dilatation  of  the 
right  side  aft^r  compensator}^  hypertrophy  has  reached  its  limit,  and  the  heart 
literally  yi^^lds  to  the  bucked  current  of  blood,  we  must  exjnect  dropsicul 
results.     Intra-thoracic  tumoi-s,  aneurisms,  emphysema,  and  sclerosis  of  the 

1  ^fQl.  dfi^  KufanU,  »  ZiemMen^it  C)fe.,  vol.  W.  '  Diet,  di  MM.,  1^32. 
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1  the  Tenons  trunks  and  upon  tbe 
thorncic  duct  without  producing  general  dropy.  Chronic  di5enftc\^,  f^uch  as 
cancerous  disease,  chronic  umlariii,  etc.^  prod lU'C  great  exhaustion  aod  give 
rise  to  general  hydramiia.  Especially  is  this  the  case  in  chrorjic  dij^eu.'H''  of  the 
kidneys,  such  tm  the  several  varictic^s  of  nephritis  and  anndoid  dcgenenitiou, 
wliere  there  has  been  a  loss  of  nlburuen  for  a  loii^  time  and  the  hh>od-eeruiii 
has  been  rendered  poorer  in  solid  constituents,  llydrolliorux  is  not  ri  dis^t^tise, 
but  a  symptom  resulting  from  a  variety  of  causes  which  produce  physical 
exosmosis  of  the  serum  of  the  blood. 

Pathological,  Anatomy. — Hydrothorax  being  meroJy  dropi^y  of  the  tho- 
racic cavity,  there  is  no  lesion  of  the  pleuni.  There  is  a  collect  ion  varying 
from  100  grammes  to  many  liters  of  Moid  in  the  cavity.  It  ditft-rs  from  the 
effusion  in  subacute  pleurisy  in  its  small  quantity  of  hbrin,  in  having  far 
less  of  alhuminold  material,  and  no  while  bh^Mi-corjiusclet*.  The  water 
collects  almost  always  in  both  sides  of  the  chest,  more  on  the  side  on  whit'h 
the  patient  lies  in  bt^.  In  the  recumbent  [K>sition  the  fluid  gravitates  pos- 
teriorly more  than  the  etfusions  of  pleurisy.  In  the  upright  position  it 
will  follow  Ellis's  curved  line  more  regularly  than  iu  eftiisions  resulting 
from  pleurisy^  for  there  are  no  adhesion-hands  interfering  with  its  d«jing  m* 
The  fluid  is  limjjid.  of  a  light-yellow^  or  citron  color.  Its  composition  resem- 
bles that  of  the  phisrua  of  the  blood,  but  it  contains  more  water  and  less  of 
the  coustituent  elements,  Alex.  James'  found  that  the  amount  of  mineral 
matter  was  the  same  in  ilri>[isical  flyidi^  in  all  parts  of  the  body,  and  that  the 
organic  albuminoid  subi^tances  were  larger  in  quantity  in  the  pleura  than 
in  any  other  cavity.  The  amount  of  organic  substances  varied  directly 
in  accordance  to  the  degree  of  pressure  on  the  different  capillary  vessels. 
The  anatomical  changes  in  the  pkura  and  the  subpli?yral  connective  tissue 
are  similar  to  tho*o  found  in  other  collections  of  dropsical  fluid.  They  are 
swollen  and  thickened  by  nmceration  with  water.  They  become  opalescent 
and  lees  firm  of  texture.  The  lungs  retract  as  the  fluid  increases  in  cjuantity. 
As  the  filtrates  collect  in  both  pleural  sacs,  the  lungs  do  not  forcibly  collapse. 
The  fiutient  would  sink  at  once  were  this  the  cas\  The  arch-tension  of  the 
dia[iliragm  is  but  rarely  overcome,  and  consequently  we  must  not  expect  to 
find  the  liver  and  sf)kH.^n  pushed  duwn,  es|HU'ially  when  there  is  fluiil  in  the 
peritoneal  cavity.  The  position  of  the  heart,  uulesis  there  is  a  marked  differ- 
ence in  the  collections  of  the  two  sides,  is  but  little  altered,  the  retractive 
force  of  both  lungs  being  impaired. 

SYMfTOAL^.— The  general  accumulation  of  watery  fluid  is  not  attended 
by  any  pronouncefl  symptom  until  it  has  reached  the  point  of  interfering 
mechanically  with  the  normal  play  of  the  lungs.  At  first  dyspncea  is  only 
perceptible  on  increased  physical  exercise.  When  the  quantity  is  excessive, 
the  individual  suffei^  when  [lerfeetly  quiet.  The  patient,  until  the  fluid  is 
exct^ive,  lies  on  his  back  m  the  most  comfortable  position,  but  as  the  quan- 
tity increases  he  is  often  obliged  to  sit  up  in  bed. 

The  dyspmea  is  ordinarily  much  more  oppressive  than  in  pleuritic  effu- 
aions,  becaus*^  both  lungs  are  comjirt'ssiHL  There  is  no  rise  of  temperature, 
no  ])ain  in  llie  side,  no  tenderness  on  pressure,  no  acceleration  of  the  pulse, 
and  but  rarely  any  cou^^h,  as  there  is  in  pleurisy.  The  dyspnoea  oflen  be- 
comes very  painful,  and  may  even  produce  orthopnoea,  being  accompanied 
by  ^liort  and  frequent  acts  of  breathing.  Where  there  are  very  hirge 
.mounts  of  fluid  tbe  mechanical  interference  with  the  breathing  is  so  great 
liat  cold  sweats,  cyanosis,  and  a-p!iyxia  follow,  the  pulse  becoming  snuiller 
and  more  feeble  until  the  jmtient  dit^^s. 

The  physical  signs  are,  in  gcTu^nii,  the  same  as  those  of  pleuritic  ettU- 
gbng,  especially  the  subacute  form,  with  some  slight  variation.     Inspection 

1  J/ed  Times  tntd  Gazdie,  Im.,  1880. 
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and  mensuration  do  not  aid  us  as  in  pleurisy,  for  in  hydrothomx  the  accu* 
mulation  of  fluid  is  bilateral  iustcnd  of  uuihiteral.  Tlie  tension  is  not  suf- 
ficient to  dilate  the  walls  of  the  chest.  Palliation  sliows  absence?  of  vocal 
resonance,  but  not  invariably,  for  we  are  unable  to  compare  the  two  side*. 
We  must  remember  that  we  ba%T  oedema  of  the  walla  of  the  chest,  whieh 
w*ould  purtially  j>revent  the  thoracic  vibrations  from  being  felt.  Percuji- 
sion  flalneiss  h  not  as  absolute  as  it  is  in  pleurisy,  unless  the  fluid  is  in 
excessive  quantity,  for  the  tension  of  the  fluid  is  feebler  and  the  lung  con- 
tains more  ain  The  lung  is  never  completely  eompresised,  as  in  pleurisy, 
there  being  no  fibrinous  bands  to  constrict  it.  The  percussion  viorations, 
unless  very  lightly  made,  are  communicated  to  the  lung;  and  so  there  is 
dulness  instead  of  flatness.  The  abs^ence  of  fibrinous  bands  permits  the  fluid 
to  change  itcs  position  with  the  varying  postures  of  the  pntient  This  rarely 
occurs  in  pleuritic  etiusions  alter  the  first  few  days.  Finally,  Skodaic  tym- 
panic resonance  at  the  apex  is  but  seldom  met  with  in  simple  hydrothonuc* 

Auscultation. — The  pree^^nce  of  fluid  between  the  lung  and  parietes  pre^ 
vents  us  from  hearing  t!ie  vesicular  murmur.  The  distant  bronchial  respira- 
tion LH  rarely  beard  in  hydrothorax,  as  it  is  in  pleurisy,  bocjAuse  the  lung«  are 
not  completely  deprived  of  air,  and  when  present  is  less  intense.  J*Igophony 
is  frecjuently  heard  over  the  upper  limit  of  the  fluid,  the  wbL^pering  voice 
being  transmitted  through  the  fluid.  Owing  to  pulmonary  oedema  there  are 
subcrcpitant  rales,  but  never  pleuritical  friction  sounds. 

Diagnosis. — Ordinarily,  the  diagnosis  ought  to  be  made  without  difficulty. 
The  only  disease  with  which  there  can  be  any  danger  of  confounding  it  is  sub- 
acute pleurisy.  The  principal  fKjints  of  diUcrcntial  diagnosis  have  been  eou- 
merate<i  above.  In  subacute  pleurisy  (latent  pleurisy)  we  have,  in  less  inten- 
sity, the  ordinar)^  pleuritic  symptoms.  The  pleuritic  friction  murmur  is 
present,  and  a  fluid  containing  tne  protlucts  ol  inflammation.  Very  excep- 
tionally is  subacute  pleurisy  double,  whereas  hydrotborax  is  almu&t  invo- 
riubly  so, 

Tlie  history  of  the  ca«e  enables  us  to  arrive  at  an  accurate  diagnosis.  Tlie 
withdrawal  of  a  small  quantity  k}^  fluid  w^ith  a  fine  perforated  ne^edle,  and 
its  chemical  and  microscopical  examination,  will  complete  the  diagnosis  in 
doulttfui  cases. 

(Kdeiiia  of  the  lung  can  scarcely  be  confounded  with  hydrothorax.  The 
absence  of  the  |)hysical  evidences  of  water  in  the  cavity,  and  the  crackling 
sound  heard  in  rtuscultation,  are  distinctive  of  oi'dema, 

Fk<k}NO.sis. — The  prognosis  is  always  serious,  but  it  depends  upon  the 
nature  of  the  diseiise  producing  the  dropsy.  If  tiiis  can  m  remo%^tHl,  llie 
collection  of  water  may  disappear.  But,  untbrtunately,  the  circulatorv  dis- 
eases which  produce  it  are  generally  chronic  and  incurable.  The  fluid  can, 
by  general  treatment  and  mechanical  means,  be  reduced,  and  the  life  of 
the  patient  prolonged  and  made  compnnitively  comfortable.  Sooner  or 
later  a  large  number  of  cases  must  succumb. 

Treatment, — The  treatment  i^hould  first  be  directed  to  the  primary  dis- 
ease cauj^ing  the  dropsy.  If  heart  disease  be  the  promoting  cause,  we  must, 
by  means  of  digitalis,  endeavor  to  promote  comp<*nsating  hypertrophy,  and 
by  areenic  and  iron  improve  the  qunlity  of  the  blood.  If  Bright's  disease 
be  the  cause,  the  skimmed-milk  diet,  with  iron  and  manganeee,  must  1)6 
given  with  remedies  which  lessen  the  hydras  mi  c  condition  of  the  blood*  Dig- 
italis, diuretics,  jaborandi,  and  drastic  purgatives  give  decided  results.  Of 
all  purgatives,  elaterium  in  decided  doges  (J  gniin)»  guarded  by  conium  or 
byoscyamus,  causes  most  relief  by  producing  free  waterv  f^tools.  Mechan- 
ical means  must  be  resorted  to  without  hesitution.  It  is  test  fir^t  to  remove 
the  fluid  from  the  lower  extremifie^s  by  the  insertion  of  Soutliey'e  capillary 
canula  with  caoutchouc  tubing  attached.     Large  quantities  of  w*atcr  may 
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thus  be  drawn  off  without  local  irritation,  erysipelatous  in  its  nature,  teing 
produced.  Thomcentetiis  by  aspiration  averts  death  very  often,  and  ^dves  tlie 
greatest  possible  relief  when  the  effusion  is  large  enough  to  produce  dyspncea. 
In  a  CiLse  under  the  author's  care  lite  was  prolonged  many  niontiis  and  large 
quantities  of  fluid  were  removed.  Altogether,  there  were  twenty-two  opera- 
tions and  1563 J  ounces  of  water  removed.  As  often  as  every  week  one  or 
other  side  had  to  be  emptied,  the  quantity  removed  each  time  varying  from 
49  ouDces  to  112  ouoees.  For  two  months  previous  to  deiith  filtrates  collected 
in  the  abdominal  cavity  also,  and  had  to  he  frequently  withdrawn. 


Pneumothorax,  ^ 

Definitiox. — A  collection  of  atmospheric  air  or  of  gas  in  the  pleural  cav- 
ity.     Pneumothorax  (rr'^sujta  and  Vcupa^). 

In  ancient  times  gaseous  eollections  were  frequently  noticed  in  serous  cav- 
ities, especially  on  opening  the  chest  for  empyema  and  at  post-mortem  exam- 
inations. The  presence  of  air  resulting  from  laceration  of  the  kings  hy 
fractured  ribs  was  known  and  designated  as  emphysema  thoraeis.  Air  in 
the  pleura  was  considered  as  an  accidental  complication  which  occurred  with 
empyema  or  as  formed  after  death.  Morgagni  and  others  mentioned  the 
presencx*  of  gas  as  fornned  in  the  pleural  cavity.  Itard  '  was  the  first  to  sjx^ak 
of  it  an  a  disease  and  to  name  it  pneumothorax.  Owing  to  the  imperft'ct 
knowledge  of  pathology  at  that  peri^jd,  he  attributed  the  productiun  of  the 
air  to  the  decay  of  the  king  from  chronic  suppumtion,  and  to  the  decomposi- 
tion of  the  long-retuined  pus.  Laennec  was  the  first  to  give  an  accurate  ana- 
tomical and  clinical  account  of  the  disease. 

HtSTOKY. — Pure  pneumothorax — that  is,  pnenmothorax  caused  by  the  pres- 
ence of  air  ahuie  in  tne  nlenni — is  but  rarely  met  with,  except  for  a  sliort  time, 
when  it  has  been  introduced  from  without  by  traumatic  injuries.  The  irritat- 
ing eifects  of  gas,  unless  it  comes  in  small  quantities  through  the  ribs  from 
wounds  iji  the  eliest' walls,  are  very  frequently  folJowed  in  a  sliort  time  by  the 
production  of  a  qnantity  of  serosity  or  of  pus.  If  air  is  introduced  into  the 
pleural  cavity  from  perforation  of  the  lung,  there  is  ali^o  liquid  matter  from 
the  lungs  of  such  a  chamcter  as  at  once  to  provoke  iiiflammatory  action. 
Such  a  condition  is  then  denominated  hydro-pneumothorax  or  pyo-pueunK> 
tliorax.  The  latter  was,  in  fact,  recognized  by  Hippocrates  by  the  sign  of 
BU  ecu  SSI  on,  though  not  so  de.Hi^nated. 

EriOLOtiV,^ — Laennec  divided  pneumothorax  into  three  distinct  varieties ; 
lit,  essential  pneumothorax,  resulting  from  the  spontaneous  formation  of 
pas  in  the  pleural  cavity ;  2d,  pneumothorax  from  putrid  decomposition  of 
liqiiids  etfused  fnttj  the  pleura;  3d,  pneumothorax  by  perforatirm,  due  to 
rupture  into  the  pleura  or  to  an  accidental  ojx;ning  by  which  atmospheric  air 
or  gaA  from  the  luni:^  is  introduced  into  the  pleural  cavity.  This  division, 
having  Laennec's  high  authority,  was  for  a  long  time  generally  received.  It 
has  now  beeiJ  establishetl  that  the  pleurte  cannot  secrete  air 

Proust'  collected  25  cases  of  so-called  spontaneous  pneumothorax,  and 
showed  that  they  could  all  be  otherwise  satisfaetorily  explained.  In  some 
cases  errors  of  diagnosis  had  been  made  by  mistaking  tympanitic  sonority 
at  the  anterior-superior  portion  of  the  chest,  or  the  existence  of  the  amphoric 
breathing  found  in  pleurisy,  for  pncuinothorax.  Some  were  caaee  of  pneu- 
monia in  wliich  tvmpauitic  percussion  resonance  deceived  observers.  Then, 
again,  there  was  ftiuud,  among  the  cases  cited,  pneumothorax  resulting  from 
rupture  of  a  tubercular  cavity  or  of  a  hydatid.  In  tubercular  cases  Froust 
found  that  the  orifices  made  were  so  small — no  larger,  aa  Gairdner  of  Edin- 

»  Xhi^te  dt  ParU,  1803,  *  Ibitl,  1862, 
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burgh  had  statetl,  tlmn  a  pin's  point^ — that  they  could  not  be  detected,  or 
that  they  had  c-icatrized  b^?fo^e  the  post-mortem  examination,  or  perhup  closed 
by  adhesive  liil^ie  meiiibraiies.  Other  invegtit^attons  by  Kwahl'  and  ttacc?(»ud' 
have  coidirmed  Pnmst'e  vie^vs  that  es^aUiiil  pneumothorax  dues  not  aeeur, 
Keeearches  in  pathological  physiolojy^y  difiprove  the  [Kjssibility  of  a  serous 
menibmne  producing  a  secretion  of  gas  or  of  its  passing  from  the  bhHxl 
tiirough  the  capilhiry  walls.  We  therefore  conclude  that  pneumothorax 
from  secretion  of  air  within  the  pleura  is  contrary  to  phy8ioh>gical  facts 
generally  accepted,  and  is  dispro%'e<l  by  pathological  invej^tigations. 

The  second  variety  in  Laennec's  division^ — ^iiamely,  where  ibe  gas  results 
from  decomposition  of  flnid  in  the  pleural  cavity— has  lieen  supiiorte<J  by 
such  hiph  authorities  as  Hughes  Bennett,  Townsend,  Wunderlich»  and  Jac- 
eoud.  Yet  it  h  ditficuk  to.  understand  how  it  could  occur.  The  contact  of 
air  appeal^  to  he  necessary  for  the  ckTom position  of  serum  and  pus  in  the 
pleural  cavity.  While  shut  up  in  a  cavity  coate<l  with  neo-meiubrane,  a  fluid 
may  certainly  remtiin  undeeornpose*!  lor  a  long  time,  and  undergo  decomposi- 
tion as  soon  ns  taken  out  of  the  cavity.  Recent  reisearches  in  regard  to 
putrid  fermentutions  ajipear  to  confirm  the  view  that  the  prcseuce  of  air  jb 
abs<jlntely  necessary  to  produce  that  effect. 

We  believe,  therefore,  that  perfcjralion,  w  ith  rupture  of  the  visceral  or  pari- 
etal hiver  of  the  serous  membrane,  causing  the  introduction  of  air  into  the 
pleural  cJivity,  is  the  invariable  ciiuse  of  pneumothorax  and  uf  hvdr*>-pneumo- 
thorax.  The  causes  of  the  rupture  are  in  the  lung,  in  the  pleura,  or  in  the 
adjoining  organs.  They  may  be  traumatic  or  non-traumatic:  the  latter  may 
be  perfectly  designated  pathological  causes,  because  the  yvncumothorax  is 
always  secondary,  following  upon  a  pre-existing  pathological  condition. 

Traumatic  pneumothorax  may  take  place  in  consequenee  of  an  injury  to 
the  thoracic  walls,  of  mi  e-xterior  injury,  or  of  a  penetrating  wound.  The  narts 
may  be  so  bruised  that  pleural  necrosis  gives  rise  tf>  sloughs  luid  re»ultiDg 
openings.  Fracture  of  ribs  may  tear  the  lungs,  and  allow  air  to  enter  the 
connective  tissue  and  produce  local  emphysema.  Violent  contxisions,  as  in  a 
c-ase  recently  obsc^vwi  by  the  author,  produce  laceration  of  the  lung  without 
the  rib  or  costal  pleura  being  injurtHl. 

Kon-traun^atic  or  Pathological  Causei^. — Laennee  taught  that  pulmonary 
tuberculosis  was  the  most  frequent  cause  of  pneumothorax ;  and  further  obser- 
vation has  demonstrated  the  correctness  of  this  view.  Wulshe  states  that  such 
is  the  case  in  90  per  cent,  of  the  t^ses  of  perfc»ratiun  of  the  lung.  In  1^1 
observations  reporte<l  by  Saussier;'^  81  were  from  pulmonary  |ihtlii&is,  princi- 
pally from  caM^ous  pneumonia.  Fraentzel*  says,  frt>m  his  oun  observation, 
that  J>0  out  of  00  cases  of  pneumothorax  are  produced  by  vomica?  on  the  sur- 
face of  the  lungs  in  the  course  of  caseous 'pneumonia,  Grisolle  states  that 
nine-tenths  of  the  cases  result  from  rupture  of  a  lung-ciivity.  Fuller*  reports 
22  cases,  in  18  of  which  the  disease  was  producetl  by  tubercular  ulceration* 
Chambers,*  at  8t.  George's  H»:»spitah  rei>orts  that  21  out  of  23  were  tuljercu- 
lar,  Fernet'  states  that  pneumothorax  results  in  nine-tenths  of  the  cases  from 
some  of  the  forms  of  puhnonary  phthisis. 

Ordinarily,  pneumothorax  is  unihitcral ;  only  exceptionally  is  it  met  with 
on  both  sides.  In  tubercular  cases  it  is  twnce  as  common  on  the  left  side  as 
on  the  right  (Condrin ").  In  the  total  of  146  cases  reported  by  Louis,  Wakhe, 
and  Powell,  94  were  on  the  left  side;  whereas  when  it  is  consecutive  to 
a  pleuritic  effusion  it  is  almost  always  on  the  right  side — 17  out  of  18 
(Saussier*). 

»  Got.  hSd„  2*"^  9cr\e,  imL 
^  Iht.oJ  the  VhfHi,  p.  22A.  ^ 
^  Nuvrtan  th^,^  vol.  zxviil 
^Jbid.,  1841. 
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In  tubercular  cases  perforation  of  the  lung  may  occur  at  any  period  of  the 
disease;  the  most  frequent  time,  however,  is  thai  uf  the  sotlening  or  while 
excavations  arc  being  tbrmerl,  where  adhesions  have  not  yet  protected  the 
two  sides  by  bindinj^  them  to;^'^cther  with  neo-rnemhnuu's.  It  nmy  come  from 
u  small  cavity.  Aiulral  met  with  easels  where  only  a  few  tiiliercles  existed. 
Townsend  reported  a  ease  where  one  tuliercle  burst  immediately  nmler  the 
[ileura.  The  sujKirior  lobe  nf  the  lung  is  where  the  perfonitii>n  generally 
occurs,  because  it  is  there  that  the  tubercuhir  lesion  ordinarily  commences 
and  is  most  advanced  (Louis).  It  is  least  frequent  in  chronic;  tihroid  jihthisis 
and  most  often  met  with  in  acute  pneumonic  phthisis.  Douglass  PowelP 
reports  cases  where  sinuses  extended  from  cavities,  and  finally  burst  into  the 
pleura.  Sometimes  the  rupture  occurs  at  the  base  of  the  superior  lobe,  about 
the  third  or  fourth  rib;  it  may  happen,  however,  at  any  point  of  the  king;  tt 
has  even  occurred  at  the  base  of  the  lung  lying  on  the  diaphragm  (Hough- 
ton*). 

Sauasier*  shows  by  the  following  table  the  relative  frequency  of  the  pria- 
cipal  causes  of  pneumothorax  in  131  casai: 

Fooumoihomx  with  phtUiBiB , 81 

"  empyema   ......                    .    . 29 

"  gangrene 7 

"  imlnionarjr  emphyaeitia  .    .        .....        ,    .  6 

**  apojjlexy    .    ,    .    .    , ,    .  3 

"  hepaiie   fistula 2 

"  hytlaitiib 1 

'*  hemothorax  ...,.,. 1 


Empyema  ranks  second  as  a  producing  cause  of  pneumothorax.  Ordi- 
Darily,  by  direct  necrosis  of  the  piirietal  pleitni,  an  orifice  is  made  through 
which  the  pus  is  evacuated  through  the  bronchi,  and  air  in  inspiration  enters 
the  pleural  cavity  by  the  hronclual  fistula.  Pyothorax  is  converted  into  pyo- 
pneumothorax. The  valvular  opening  may,  however,  be  closed  by  inspira- 
tion 80  that  air  cannot  enter,  or  adhesions  may  limit  a  portion  of  the  pleura, 
and  then  we  have  a  circumscribed  pneumothorax.  Empyema,  by  producing 
ulceration  of  the  thoracic  walls  ami  pointing  extt-riorly  (emphysema  necessi- 
tatis), leaves  fistuke  through  which  air  enters  the  pleural  cavity. 

Gangrene  of  the  hmi>  by  sloughs  allows  air  to  [X'netrat43,  Bronchiec- 
tasic  cavities  sometimes  become  the  seat  of  putrefactive  changes  and  ulcera- 
tions through  the  kings  into  the  pleura.  Infective  emboli  being  an-ested  in 
the  smaller  peripheral  branches  of  pulmonary  arteries,  air  enters  the  cavity; 
it  is  thus  that  pneumothorax  arises  in  various  kinds  of  surgical  di.seaaes  when 
infective  emboli  piiss  into  the  circulation  (Fraeiitzel).  Flint*  reports  a  well- 
marked  case  of  pneumothorax,  lasting  less  than  one  month,  where  there  was 
every  reason  to  suppose  that  it  had  been  caused  by  rupture  from  interstitial 
emphys&ma.  W.  T.  Gardner  had  previously  reported  a  similar  case.  8aus- 
sier  tound  emphysema  was  a  cause  in  only  5  out  of  131  cases.  Fraentxel 
speaks  of  emphysema  as  rarely  being  a  cause.  Perforation  of  the  cesopha- 
gus,  ulcerative,  cancerous,  or  traumatic  from  the  use  of  boujiics,  produces 
pneumothorax.  Suppurating  bronchial  glands — a  caae  of  which  waa  met 
with  by  the  author — bursting  into  the  cavity  produce  pneumothorax.  Hyda- 
tids of  the  lungs,  abscesses  of  the  ahdooien,  Bometimea  coming  even  from  the 
cjecum  and  trom  the  liver,  burst  into  the  pleural  cavitv  and  introduce  air. 
H  Echinococcus  cysts  of  the  liver  are  occasionally  emptied  into  the  pleural 
^H        cavity. 

H 
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Pneumothorax  is  more  than  four  times  as  frequei^t  in  men  as  in  women. 
One-third  of  the  whole  number  of  cases  occurs  in  persons  between  the  ages . 
of  twenty  and  thirty  years ;  one-tenth  between  the  ages  of  ten  and  twenty ; 
one-twelfth  between  thirty  and  forty  (Saussier*).  Although  pneumothorax 
has  a  number  of  exciting  causes,  yet  they  are  all  comparatively  rare  except 
pulmonary  tuberculosis  and  purulent  pleurisy. 

Pathological  Anatomy. — In  traumatic  pneumothorax  and  simple  cases, 
such  as  from  the  bursting  of  emphysematous  alveoli,  the  presence  of  air  is 
the  only  pathological  product.  If  the  pleura  and  adjoining  organs  are  not 
diseased,  the  rupture  or  tearing  cicatrizes  rapidly,  and  the  air  disappears 
in  a  few  days  by  absorption.  If  a  quantity  of  air  be  admitted,  the  pneumo- 
thorax may  last  for  months ;  yet  if  the  pleura  is  healthy,  the  air  itself  will 
not  produce  local  changes.  If  blood  or  morbid  products  flow  in  with  the 
air,  then  inflammatory  changes  occur,  and  we  nave  deleterious  products 
effused.  Demarquay  and  Leconte'  demonstrated  the  innocuousness  of  in- 
troducing air  into  healthy  pleural  sacs  of  dogs,  having  injected  it  repeatedly 
into  the  same  dogs  without  any  unpleasant  result.  These  observers  analyzed 
the  air  after  it  had  remained  in  the  chest,  and  confirm  Davy's*  researches  as 
to  the  changes  in  its  condition.  The  oxygen  diminished  gradually,  and  finally 
disappeared,  while  carbonic  acid  replaced  it  to  nearly  the  same  amount. 
This  air  from  the  pleura  approximated  in  composition  to  the  air  of  expi- 
ration. When  blood  and  bronchial  secretions  with  pus  are  thrown  into 
the  pleura,  they  promptly  produce  more  serious  results,  especially  intense 
suppurative  pleurisy.  Duncan*  found  in  a  case  of  pyo-pneumothorax  a  fetid 
gas  to  contam  26  parts  of  sulphuretted  hydrogen  and  carbonic  acid  and  74 
parts  of  nitrogen.  Secondarily,  lesions  are  produced — hydro-pneumothorax 
and  pyo-pneumothorax.  In  other  cases,  the  pleura  having  been  previously 
the  seat  of  chronic  disease  with  purulent  effusion,  this  latter  undergoes  fetid 
changes  and  septicaemia  results.  Under  these  circumstances  the  pauiological 
changes  are  similar  to  those  we  have  described  as  found  in  empyema.  We 
find  like  increase  of  tissue-formation,  of  pus,  and  of  the  development  of 
the  gases,  sulphuretted  hydrogen  and  sulphydrate  of  ammonia,  wliich  give 
rise  to  a  horrible  fetidity.  The  quantity  of  air  varies  very  much,  as  does  the 
amount  of  fluid :  there  may  be  a  small  quantity  of  air  ana  much  fluid,  or  the 
reverse. 

The  opening  into  the  pleural  cavity  may  be  direct  or  oblique :  if  direct, 
it  remains  open;  if  oblique,  it  is  generally  more  or  less  valvular.  The 
symptoms,  prognosis,  and  treatment  vary  accordingly.  Through  a  patent 
orifice  the  air  enters  in  inspiration,  and  goes  out  with  the  expired  air  from 
the  lungs.  As  it  cannot  accumulate,  there  can  be  no  positive  air-pressure 
within  the  pleura.  If,  however,  the  orifice  be  valvular,  although  the  air 
enters  it  does  not  escape,  for  it  presses  upon  the  valve  and  closes  it.  If 
the  valvular  fold  be  perfect,  the  air  soon  becomes  excessive  in  quantity,  and 
exerts  dangerous  pressure  upon  the  lung  and  adjacent  organs.  By  means  of 
a  trocar,  attached  by  tubing  to  a  water-pressure  gauge,  Douglass  Powell'  as- 
certained post-mortem  the  degree  of  intra-pleural  pressure  present  in  16  cases 
of  pneumothorax.  In  4  out  of  these  cases  the  pressure  was  nil.  In  12  there 
was  more  or  less  intra-pleural  pressure  present,  varying  in  degree  from  1} 
to  7  inches  of  water. 

Unless  the  lung  be  mechanically  prevented,  the  entrance  of  air  into  the 
pleural  cavity  at  once  produces  a  retraction  of  the  lung,  owing  to  its  elas- 
ticity. There  is  no  compression  of  the  lung  unless  the  air  is  increased 
in  quantity  by  each  inspiration,  and,  having  no  exit,  accumulates ;  then  the 
lung  may  be  forced  against  the  spinal  column  and  the  residual  air  actually 

»  Thiw  de  Pan\  1841.  >  Oaz,  Med.,  1864.  »  PhU.  Tran$^  1823. 

*  Edin.  Mtd,  and  Surg.  Journal,  1827.  *  Medico-Chir,  Tran$.,  1876. 
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forced  out  of  the  alveoli.  Powell '  questions  whether  the  jntra-thoracic  pres- 
sure excited  in  pneumothorax  is  ever  equal  to  what  is  sometimes  the  csaae 
in  pleurisy :  the  highest  he  had  ever  met  with  in  pneumothorax  waa  7 
inches  of  water.  Garland,'  in  repeating  Damoiseau's  experiments  in  testing 
the  elfects  of  the  introduction  of  air  into  the  pleural  cavity,  found  that  the 
air  did  not  penetrate  between  the  lung  and  the  Ititeral  chest-walla  until  the 
lower  horder  of  the  lung  had  retracted  upward  the  distance  of  several 
ribs. 

One  of  the  most  pronounced  effects  constantly  observed  in  pneumothorax 
is  the  immediate  displacement  of  the  heart  U\  a  greater  extent  than  in  pleu- 
risy. Gaidy,'  as  far  back  as  1828,  described  displacement  of  the  heait  as  an 
important  sign  of  pneumothorax.  He  related  a  case  where,  at  the  moment 
of  the  perforation,  the  woman  was  conscious  of  the  heart  s  beat  having  been 
transferred  to  the  right  of  the  sternum.  Powell*  out  of  17  cases  found  the 
heart  di.splaced  in  IG:  in  the  seventeenth  the  unruptured  lung  was  so  consol* 
idated  that  it  could  not  collapse.  In  pneumothorax  uf  the  right  side  a  care- 
ful examination  is  sometimes  required  to  detect  the  displacement  of  the  heart. 
The  apex  can  be  diijcovered  at  a  considerable  distance  to  the  lei^  of  the 
nipple,  with  the  right  ventricle  drawn  to  the  left  edge  of  the  sternum.  It 
hiis  l)een  generally  l)elieved  that  the  cause  of  this  displacement  was  the  intra- 
pleural pressure  of  the  air,  but  this  does  not  satisfactorily  explain  it,  for  there 
can  be  no  pressure  until  the  ehisticitv  of  the  lung  has  been  overcome.  In  13 
of  PowelFs  cases  there  was  great  displacement  of  the  heart  with  different 
degrees  of  intra-plcural  pressure.  In  3  cases  there  was  great  displacement  of 
the  iieart  with  no  intra-pleural  pressure.  The  same  author*  showed,  experi- 
mentally,  that  the  elastic  tension  of  one  lung»  when  unopjiosed  by  that  of  the 
other,  was  sufficient  to  draw  aside  the  mediaitinum,  and  with  it  the  heart.  He 
thus  demoustrated  that  these  displacements  are  by  no  means  nece^arily  a  sign 
of  intra-pleural  pressure,  since  they  may  occur  to  the  right  of  the  stennmi  with- 
out there  being  any  pressure.  Clinically,  we  know  that  the  admission  of  air 
into  the  pleural  cavity  immediately  and  C4>nstantly  displaces  the  heart,  unless 
the  opp'jsit^  lung  he  consjolidated  or  otherwise  mjured  in  its  resiliency.  This 
occurs  even  when  the  patent  orifice  of  the  perforation  prevents  the  accumu- 
lation of  any  quantity  of  air.  Therti  i^  nut  enough  air  to  produce  direct 
pressure,  but  there  is  enough  to  impair  the  eftistic  traction  of  tlie  lung, 
and  thus  to  destroy  the  equilibrium  of  traction  which  keeps  the  heart  in 
its  nornml  |K>sition.  The  healthy  lung  by  its  nnimjiaired  tractile  force  im- 
mediately draws  over  the  heart,  Skoda*  maintains  that  ''air  does  not  enter 
tlie  pleural  cavity  simply  at  the  cost  of  the  torn  ami  retracted  lung,  but  the 
»imnd  lung  also  retracts  to  such  a  degree  m  to  move  the  mediastinum/' 
Garlands  expriments^  conclusively  demoustrate  that  the  air  iu  pneumo- 
thorax is  powerless  to  exert  an  appreciable  lateral  dij^placing  toree  until  the 
lung  has  completely  collapsed;  and  this  does  not  ordinarily  occur.  There  can 
be,  he  says,  but  one  cause  of  constant  and  early  displacement  of  the  heart 
— the  elastic  force  of  the  opposing  lung,  which  draws  it  over  to  iteelf.  He 
adds  that  "  the  explanation  of  the  greater  displacement  of  the  heart  in  pneu- 
mothorax is  that  the  air,  having  practically  no  weight,  cannot  exert  upon  the 
heart  the  negative  pressure  which  an  effusion  evidently  would," 

The  fluid  in  hydro-pneumothorax  is  very  rarely  of  a  serous  character. 
Saussier  found  but  1  such  example  in  109  e^isea.    It  is  almost  always  purulent 

Sneumothorax.  and  frequently  it  has  a  very  offensive  fetid  odor  from  putrid 
ectjmposition.     Mixed  with  pus  there  are  sjometimes  found  masses  of  i^seudo- 

^Areh,  Qin,  de  Mid.,  tome  xvii.,  1828. 
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membranes,  debris  of  lung,  and  gangrenous  patches,  as  in  purulent  pleurisies. 
The  fistulous  orifice  through  which  the  air  has  entered  is  not  always  easily 
found,  being  often  hid  away  among  false  membranes.  It  is  small  and  tortu- 
oufl,  and  can  only  be  discovered  by  placing  the  king  under  water  and  blowing 
air  through  the  bromhial  tidies.  Sometimes  the  orifices  cJose  and  the  air 
becomes  encysted,  interlobular,  or  diaphragmatic.  There  is  sometimes  only 
[>ne  opening;  again,  there  ma)  he  several.  Nolais  reports  a  case  where  there 
were  six  openings.  Orificeis  with  lacerated  edges  are  met  with,  varying 
in  length  from  one  to  ten  or  twelve  centimeters.  It  must  be  borne  in  mind 
that  perforation  can  take  place  without  producing  pneumothorax.  BausBier 
found  this  occurred  in  2  out  of  74  eases,  and  in  8  out  of  29  resulting  from 
pleurisy*     F^Jriol  and  Gu^neau  de  Muasey  give  similar  caaes* 

SYMPTOMs.^The  iuitiat-ory  symptoms  of  pneumothorax  vary  according  to 
the  cause  whicli  produces  it.  When  the  e  lib  si  on  of  air  Into  the  pleural 
cavity  is  from  [lerforation  of  a  diseased  lung  (most  frequently  tuberculou?. 
more  rarely  gangrenous  or  from  an  abscess),  the  first  symptom  is  a  sud- 
den agonizing  pain  in  the  side,  accompanied  with  dyspncea  amounting  almost 
to  suftbcation.  In  rare  instances,  where  strong  old  adhesions  limit  the 
pneumothorax,  there  may  be  only  slight  pain,  without  dyspncea.  The  rush 
of  a  moderate  quantity  of  air  into  the  cavity  causes  the  lung  to  collapse ;  hut 
should  the  amount  of  air  be  excessive,  it  will  render  the  symptoms  of  oppres- 
sion most  intense,  for  it  will  compress  the  lung  and  heart  and  obstruct  the 
capillary  circulation  in  the  lung.  Such  must  be  the  case,  for  thire  is  no 
aspiration  of  blood  from  the  large  veins,  and  no  aeration  of  blood  in  the  lung. 
The  patient  ot^en  feels  as  if  the  chest  were  being  torn  away»  and  the  expression 
of  his  countenunce  betrays  distress  and  alanit.  If  the  orifice  be  large  and 
vah^ilar»  preventing  the  escape  of  the  air,  the  air  accumulates  rapidly  and 
completely  forces  the  air  out  of  the  lungs,  and  death  shortly  follows,  some- 
times in  a  few  hours.  Tliere  is  no  rise  of  temperature  or  fever.  On  the 
contrary,  the  temperature  very  frequently  falls  one  or  two  degrees  below  the 
nornml  in  consecjuence  of  the  sudden  collapse,  the  pulse  from  exhaustion 
being  very  frequent  and  feeble,  accompanied  hy  cold  sweats.  The  voice 
becomiis  exceedingly  feeble  and  wlusperimi:.  In  many  eases  the  patient  does 
not  sink  at  once  from  tlie  ^\iovk  of  the  perforation,  but  becomes  lees  oppressed, 
although  he  suffers  cl>n^^ide^ably,  being  unable  to  lie  flat  in  his  bed-  Res- 
piration 16  not  only  t  re  quel  it  (sometimes  GO  per  minute),  but  the  dyBpnoea  is 
oppressive  and  distressing  to  witness.  Fever  foHowa  invariably,  and  some- 
times witli  great  rapidity,  caused  by  pleuritis.  When  this  occurs,  the  patient 
again  suffers  frojn  dyspnoea  as  the  purulent  fluid  accumulates  in  the  pleura 
and  gradually  dropsy  comes  on.  These  cause  dyspncea  and  cyanosis.  The 
position  of  the  patient,  leaning  fl>rward,  supporting  his  elbows  on  his  knees^ 
indicates  his  agony  and  difBculty  in  breathing;  the  pain  appears  to  go  through 
and  produce  local  hy|>ersesthesia,  and  the  patient  dies  trom  the  empyema 
with  hectic  and  oedema  of  the  lungs.  The  pleurisy  excited  may  be  simply 
serous  in  its  products,  even  wlicn  it  is  tuberculous  in  origin.  Usually,  how- 
ever, it  is  purulent,  and  we  must  then  expect  to  find  the  grave  symptoms 
\\v  have  enumerated  in  speaking  of  empyema  with  hectic  and  septicaemia. 

Physical  Signs. — These  are  well  distinguished  and  marked, and  lead  easily 
to  its  diagnosis.  Inspection  shows  the  Hide  to  he  immovable  and  the  dilata- 
tion periimnent ;  the  s^paces  between  the  ribs  are  obliterated  and  the  shoulder 
raisea.  There  is  no  rhythmical  expansion  and  contraction  of  the  walls  of 
the  chest,  the  diaphragm  is  not  elevated,  and  the  liver  and  stx)mach  are  kept 
down.  Air  continues  to  enter  the  cavity,  until  the  quantity  is  so  greiit  that 
its  tension  is  ecjual  to  t^ie  atmospheric  pressure.  The  contrast  between  this  con* 
dition  and  that  of  the  healthy  side  is  very  great.  In  the  fonnej  the  breath- 
ing is  labored,  with  painful  muscular  contraction  in  the  wnllf*  and  whole  side, 
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Percuasion  over  the  ch^  gives  a  h}'7)er-resonant  aound,  with  a  gravcr-pitched 
tjrapanitic  resouance.  There  is  but  little  sense  of  resistance  to  the  finger, 
owing  to  the  elasticity  of  the  contained  air.  When  fluid  is  secreted  in  the  sec- 
ond stage  we  have  absolute  flatness  at  the  base  over  a  horizontiil  level,  and 
tympanitic  resonance  above.  The  pitch  of  tliis  hist  sound  varies  according 
to  the  tension  of  the  gas  contained  in  the  chest  and  the  correlative  tension 
of  the  thoracic  walls.  If  this  tension  be  feeble,  the  pitch  is  higher;  if  it  be 
extreme,  the  tone  will  be  djiim-like,  nmiiled,  acute,  and  the  tyrapanitie  cha- 
racter will  be  less  easily  perceptible.  It  may  happen  that  the  pitch  will  be 
80  high  that  we  may  be  misled  and  think  there  is  tfatness.  It  is  not  true  flat- 
ness, but  a  clean  an<l  high-pitched  sound,  very  diflereot  from  the  tympanitic 
itijund  ussually  found;  it  js  sometimes  remarkably  metallic  in  character. 
With  auscultatory  percussion^  using  a  solid  plexinieter,  we  have  tlie  pro- 
longed metallic  resonance  which  Trousseau  appropriately  named  the  bruit 
d'airain. 

The  area  of  hyper-resonance  and  flatness  on  percussion  is  changed  with 
the  altered  position  of  the  patient.  The  fluid,  obeying  the  law  of  gravita- 
tion, takes  its  hydrostatic  level,  and  when  tlie  patient's  chest  is  upright  is 
horisiontal.  Hyper- resonance  is  olk*n  pronounced  over  the  sternum,  and 
sometimes  infringes  upon  the  healthy  side.  When  the  disease  is  on  the  left 
side  it  obliterates  the  normal  dulness  over  the  cardiac  area. 

Palpation. — Thoracic  vibrations  of  the  voic€  are  not  felt  over  the  iwrtion 
of  the  chest  containing  air,  nor  over  that  containing  fiuid.  This  abEtence  of 
vocal  fremitus  is  very  characteristic.  The  hand  detects  ihat  the  heart  has 
been  displaced  toward  the  sound  side  and  that  the  abdominal  viscera  are 
pushed  down. 

Auscultation. — ^The  auscultatory  phenomena  vary  acoording  to  the  cause 
of  the  pneumothomx  and  the  size  and  direction  of  the  orifice.  In  tubercu- 
lar cases,  where  perforation  h:is  produced  a  large,  free  opening,  as  the  air 
passes  in  and  out  of  this  large  pleural  cavity  with  firm  walls  (the  lung  having 
collapsed  pierhaps  to  one-third  or  le^s  of  its  normal  size),  we  have  the  physical 
conditions  which  give  marked  amphoric  and  metallic  respiratory  sounds, 
with  absence  of  respiratory  murmur*  The  aoiphoric  breathing  is  of  greatest 
int<:?nsity  near  the  point  of  perforation,  which  ordinarily  k  at  the  mammary 
or  upper  scapulnr  region,  and  is  found  in  both  inspinitiun  and  expinitian. 
The  cough  wnd  the  whispered  voice  give  the  choracteristic  metullic  quality. 
There  is  also  metallic  tinkling  produced  by  droppings  of  fluid  in  the  cavity, 
by  the  shaking  of  the  body,  or  by  vocal izat ion.  Even  when  the  orifice  m 
tiie  hmg  ia  closed  we  may  have  amphoric  echo,  from  sounds  produced  in  the 
bronchi,  and  passing  through  a  cavity  filled  with  air.  The  intensity  of  these 
sounds  varies  in  different  cases.  Sometimes  they  are  very  loud;  in  other  cases 
they  are  feeble  and  seem  distant  from  the  ear.  The  fine  metallic  tinkh'ng 
may  be  heard  at  one  moment  and  disapjK'ar  at  the  next.  These  aiuphoric 
and  metallic  s<3unds,  heard  at  different  points,  are  churactcristie  of  pneumo- 
thorax with  free  openings.  When,  however,  the  orifice  from  tubercular  ner- 
fomtion  is  small,  oblique,  or  valvular,  the  respinitory  murmur  is  inauilible, 
except  perhaps  at  the  very  apex  of  the  lung,  and  we  cannot  perceive  any 
adventitious  ay.scaltatory  phenomena  beyomi  a  fwint,  tiistaiit,  hollow  sounrh 

There  is,  in  both  kinds  of  orifices,  the  well-known  splarihing  Hippocratian 
succusaion  sound  on  shaking  the  chest.  The  latter  is  pathognomonic  of 
hvdropneumothorax,  and  is  sometimei!  heard  when  n<j  other  sign  is  present, 
'file  hands  ajjplied  over  the  surface  of  the  chest  feel  the  fioctuations  of 
the  fluid  striking  against  the  interior  walls.  When  pneumothorax  fulluws 
purulent  pleurisy  we  do  not  find  iiumediately  the  pronounced  svmptunis 
nor  the  physical  phenomena  heretofore  described  as  occurring  when  it  is 
produced  by  rupture  fron»  the  king  into  the  pleural  cavity.     Th*:  condition 
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of  the  parts  is  very  difierent.  Pus  Ls  prest-iit  Id  coiiaiderttble  quimtity  in  the 
ca\nty,  and  the  uk-eratioD  uf  the  costal  pleura  and  the  sviX  walls  of  toe  chest 
allows  the  Huid  t^j  How  outward  aud  air  to  euter  Uie  cavity.  Or  there  way 
be  neeroeib  of  jmrietal  pleura  iuto  a  bnmchus  and  consequent  dii=charge 
of  pua  throu'^b  the  mouth.  The  luug^  i,¥  already  disabled.  The  violem 
paiiJ  in  iht*  side  imd  the  dvKpna^a  are  no  longer  found.  Indeed,  the  exact 
lime  of  tbe  rupture  and  corn  men  cement  of  the  discharge  h  frequently  un- 
known to  the  patient  binji^elil  The  sympt^^^imtf  of  entrance  of  air  into  the 
pleural  cavity  may  not  occur  for  s^ome  time.  The  patient  who  has  hud 
empyema  is  made  more  uncomfortable;  the  discharge  through  the  mouth 
is  otFensive,  and  its  quantity  luid  its  character  call  attention  to  the  chest, 
in  which  percu&iion  shows  the  presence  of  air ;  auscultation  give^  amphoric 
breathing,  and  suceussiou  demonj^trates  the  presence  of  air  and  fluid  in  the 
pieoral  cavity.  Very  soon,  however^  the  presence  of  air  produces  putridity 
of  the  secretiou,  with  loss  of  appetitr%  fever,  dinrrhtra,  and  the  other  alarm- 
ing symptoms  of  pyo-pneuniothorax.  In  some  ini^tanees  the  pleura  dis- 
charges its  contents  and  heals  over.  Tbt  re  is  another  variety  of  pneumo- 
thorax, which  is  (irdinarily  attended  with  only  temiK)rary  inconvenience,  and 
which  may  soon  disappex*r»  leaving  the  patient  no  worse  than  before  the 
attack.  This  variety  of  pyo-poeumothonix  may  be  produced  by  the  i^udden 
rupture  of  emphysematous  vehicles,  by  cuughing,  or  even  witliout  any  unusual 
force  in  the  expiratory  efibrt,  the  alveoli  having  become  extremely  thin  and 
brittle  by  degeneration  of  their  walls.  For  the  minute  the  pain  is  violent 
aud  the  dyspnipa  gix*at,  but  it  soon  subsides,  and  in  a  few  days  the  gas  Uiay  be 
all  absorbed,  unless  it  is  in  large  quantity.  If  the  pleura  is  healthy  and  the 
lung  not  othenvise  diseased,  the  rupture  may  not  aiuse  any  inflammatory 
action,  tever,  or  ctFusiori.  The  rupture  may  heal  over  entirelv,  or  if  some 
inflammatory  effusion  is  produced  it  will  prohablv  be  rapidly  aljsorbed.  In 
exceptional  cases  pleurisy  may  be  excited  and  tlie  case  become  prolonged. 
While  the  air  remains  in  the  j4cura  we  have  the  physiciil  signs  characteristic 
of  pneumothorax — displaced  heart,  as  t^hown  by  palpation  and  auscultation, 
tympanitic  percussion  resonance,  amphoric  breatlnng,  and  succussion. 

Diagnosis. — Ordinarily,  there  should  be  no  diificulty  in  diagnosing  pneu^ 
niothorax,  no  matter  how  it  is  producc<l.  We  have  simply  to  consider  well 
the  already-mentioned  modes  of  the  commencement  of  the  disease,  and  give 
due  value  to  the  characteristic  physical  signs,  especially  displacement  of  the 
heart,  hyper- resonance  on  iiercussion,  absence  of  vocal  fremitus,  amphoric 
respiration,  succussion,  and  decided  shifting  of  flatness  and  resonance  on 
change  of  position.  When  all  these  signs  are  present,  each  being  in  itself 
abnost  characteristic,  there  can  be  but  little  question.  Obstruction  of  a  large 
bronchus  would  be  followed  by  absence  of  health  sounds  and  intense  dyspncea, 
but  we  should  not  have  the  other  physical  signs  of  pneumothorax.  Exten- 
sive emphyscnm  would  produce  some  of  the  signs — exaggerated  resonance  on 
percussion  iind  enlargement  of  the  aide.  Emphysema,  however,  is  bilaterah 
and  the  resonance  over  an  emphysematous  lung  has  not  the  same  pronounced 
tympanitic  quality  as  in  pneumothorax.  The  enlargement  in  emphysema  is 
more  under  tlie  clavicle;  the  breathing  not  amphoric;  the  nomu\l  mummr, 
although  enfeebled,  is  never  completely  annulled  ;  and  the  heart  is  not  dis- 
placed. Large  superficial  pulmonary  cavities  with  Arm  but  thin  walla  give 
us  several  of  the  pnysical  si^i^ns  of  localized  pneumothorax,  such  as  amphonc 
respiration  and  metallic  tinkling;  but  the  succussion  sound  is  never  heard 
over  them.  The  tympanitic  percussion  is  rarely  so  pronounced  in  a  cavity  as 
in  pneumothorax,  and  in  the  latt€»r  there  is  never  the  cracked-jar  sound.  In 
phthisical  cavities  of  hirge  size  tliere  prohablv  would  lie  depression  instead  of 
enlargement  of  the  chest.  The  situation  will  ordinarily  enable  us  to  make 
the  difierential  diagnosis,  for  localized  pneumothorax  i.s  alnioet  always  low 
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down  in  the  thorax,  and  the  pulmonary  cavities  but  mrelj  below  its  middle 
L  third.     The  progress  of  the  cme  and   clinical  history  would  clear  up  the 
I  diagnosis.     If  a  circumscribed  pneunH>thorax  was  present  with  phthisis,  thu 
[diagnosis  might  be  difficult.     Powell  calls  attention  to  the  similarity  of  some 
>of  the  signs  of  acute  congestion  rapidly  BUfierveniog  at  the  base  of  a  com- 
paratively sound  lung  to  those  of  pneumothorax.     But  in  the  former  the 
resonance^  although  high-pitched,  is  not  truly  tympanitic,  and  the  heart  is 
not  displaced.     There  is  no  other  disease  of  the  chest  where  we  find  in  such 
close  proximity  the  two  extremes  of  percussion  sounds — flatness  from  the 
secondary  edused  fluid,  and  the  tympanitic  resonance  above.      If  delicate, 
slight  percussion  is  used,  the  line  ol'  demarcation  can  be  clearly  defined ;  if, 
however,  the  force  of  the  percussion  stroke  be  even  of  moderate  intensity,  the 
flatness  is  mingled  with  the  tympanitic  quality,  as  it  is  in  percussing  from 
the  left  lobe  of  the  liver  to  the  stomach. 

Prognosis. — -The  prognosis  is  unfavorable  and  always  uncertain.  During 
the  first  few  days  after  the  rupture  of  the  pleura  it  is  especially  bad,  though 
it  becomes  lees  so  as  time  goes  by.  There  are  cases  where  the  perforutioo 
and  its  results  appear  to  prolong  lile.  **  If  the  opposite  lung  be  healthy,  wc 
:inay  hope  that  arrest  of  the  pulmonary  disease  may  convert  the  case  into  one 
Vof  chronic  empyema*'  (Powell),  But,  unfortunately,  the  rupture  otleo  occurw 
when  the  patient  is  emaciated  and  dying  of  chronic  iung  ulceration.  Cases 
of  pyo-pneumothorax  produced  in  advanced  phthisis  or  by  gangrene  of  the 
lung  are  almost  invariably  fatal.  The  most  unpromising  cases  at  first  some- 
times prove  the  least  serious,  and,  again,  those  that  appear  at  the  commence- 
ment slight,  contrary  to  expectation,  die.  Much  depends  upon  the  condition 
of  the  other  lung  and  the  position  of  the  perforation.  If  the  other  lung  be 
healthy  and  the  perforation  low  down,  the  chances  of  recovery  are  better. 
The  progress  is  most  favorable  in  the  crises  where  the  rupture  occurs 
from  emphysema.  When  from  puruleut  pleurisy  the  discharge  passes 
tlirough  a  bronchus,  the  orifice  may  heal  and  in  due  time  plastic  mate- 
rial be  thrown  over  it,  and  the  air  and  fluid  be  left  in  the  pleura. 
Cases  are  reported  where  the  orifice  remains  open  and  pneumothorax 
lasts  for  a  long  time.  Laennec  reported  one  case  where  the  patient  lived 
six  years.  FuOer'  reports  another  where  the  orifice  was  open  at  the  end  of 
eleven  months,  another  nineteen  months,  and  another  twenty-seven  months. 
We  have  mentioned  Demarquay  and  Marotte's  experiments  of  the  innoc- 
uousness  of  air  injected  into  the  pleura.  Air  is  harmless,  as  they  have 
shown,  in  the  pleura,  unlea^  sulphuretted  hydrogen  or  sulphite  of  ammonia 
be  developed.  Fuller  says  the  prognosis  is  very  unfavorable  when  the  effu- 
sion is  large,  with  great  displacement  of  the  organs,  Flint  considers  pneu- 
mothorax occurring  as  a  complication  of  phthisis  aa  almost  hopeless.  It  is 
important  to  ascertain  promptly  the  nature  and  direction  of  the  opening, 
whether  it  be  free  or  valvular. 

Treatment, — This  is  in  a  great  measure  palliative.  Hypodermics  of 
morphia  or  opiates  relieve  the  agony  and  lessen  the  shock  caused  by  the 
perforation*  Alcoholic  and  diflnsible  stiuuilants  may  sustain  the  heart  in 
ita  struggle  against  the  eflfecta  of  dislocation  and  impaired  circulation.  Care 
must  be  taken  not  to  depress  the  powers  of  reaction  by  too  much  morphia. 
Hot  water  in  india-rubber  bags  applied  to  the  chest  gives  great  relief  Alco- 
holic stimulants  must  be  given  to  prevent  sinking  from  exhaustion.  When  the- 
distension  from  air  id  excessive,  paracenteais  gives  marked  relief,  the  lives  of 
patients  having  been  prolonged  for  days  by  it.  If  the  opening  is  valvular,  to 
prevent  the  air  from  accumulating  in  excessive  quantity  Rey bard's  protected 
gold-beater's  skin  trocar  may  be  used  and  kept  in  the  chest.  Otherwise  fine 
aspirators  may  be  employed,  which  would  seem  to  he  harmless,  and  the  ope- 
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ration  be  repeated  whenever  necessary.  Larger  pomta  and  the  trocar  should 
never  be  usttl,  as  l-hei-e  m  danger  of  making  a  permanent  fistulon^s  orifice^  aa 
well  as  of  injuring  some  Mood-vessels  or  the  lung  itself.  After  the  exeeee  of 
air  has  been  removed  by  aspiration  the  affected  side  should  be  t^trapped  to 
control  the  iuripiratorj  movements  on  renewal  of  fK»c;itive  pressure.  Anstie* 
recommends  5ss  doses  of  ether  every  three  or  four  hourF.  Fernet'  recom- 
mends inhalation  of  oxygen,  if  fluid  should  compress  the  chest,  some  of  it 
must  be  removed  l>y  ti^pfnition,  but  cjiru  must  be  exercised,  for  the  presence 
of  fluid  m  conservative  in  its  effii'ets.  Its  pressure  stops  up  the  orifice  and 
promotes  iU  liealing*  If  it  becomes  fetid,  pleurotomy,  with  deten^ive  waslies, 
ought  to  bo  resorted  to.  Food  should  be  frequently  administered,  with  quinine 
and  cod-liver  oil,  and  good  hygienic  surroundingB  prescribed. 


Hsemothorax. 

DEFiNiTioy. — Accuiimlation  of  blood  in  the  thoracic  cavity  unconnected 
with  i n fl a nu nation  of  the  ]>letjrie» 

Etiology. — litem othi^rax  mav  be  cuused  by  traumatic  injuries,  by  the 
bui^ting  of  an  aneurism,  from  ulceration  through  the  walls  of  the  aorta  of 
the  vena  cava,  or  from  the  veins  of  the  pleura.  It  may  be  caused  by  lac- 
eration of  the  iotcrcostnl  arteries  in  penetrating  wounds.  In  very  rare  caae^ 
a  profuse  bleeding  takes  place  in  caseous  pneumonia  or  in  gangrene  of  the 
lungs,  and  bursts  into  the  pleural  ciivity  (Fraentzel).  Cancer  of  the  lung 
or  pleura  may,  by  pressinrCi  produce  absorption  and  dt^struction  of  the  wtilfe 
of  the  blood-veasek,  and  cau^e  discharge  of  their  conti^nts  into  the  plenraJ 
cavity.  Sir  Thomas  Watson'  reports  a  ca&e  where  eiiormous  hscmothorax 
caused  enlargement  of  the  left  side,  pushing  the  heart  to  the  right  of  the 
steroum  from  caries  of  two  ribs  with  ulceration  through  an  intercostal  artery. 
The  blood  never  escapes  from  the  lung  into  the  pleura  when  there  is  eonaid* 
emble  pulmonary  apoplexy. 

PATiiOLOorcAL  Anatomy, — Blood  \b  found  coagulated  to  a  greater  or  leas 
degree  in  the  pleural  ciivity,  and  the  lesion  producing  the  hsemothonix  can 
generally  be  found ;  the  remains  of  blood  may  be  found  even  after  it  hm 
heen  gome  time  effused.  If  the  hemorrhage  doe«  not  prove  fatal,  it  may  all 
be  absorbed,  or  it  may  by  its  presence  cause  local  inflammation  of  the  pleural 
membrane. 

Symptoms. — ^The  symptoms  are  those  of  perforation  into  the  chest — gudden 
intense  pain  on  the  diseased  side,  with  internal  hemorrhage,  great  pallor, 
feeble  circulation,  t?old  extremities,  and  syncope.  Patients  often  die  in  a 
few  minutes.  If  the  hemorrhage  is  moderate  in  quantity,  tliey  revive  and 
the  circulation  returns,  but  they  complain  of  feelings  of  suffocation  and  op- 
pression.    Slowly  the  general  strength  returns  and  the  patient  recoverg. 

Sequelae, — Most  modern  surgeons  admit  that  serious  hemorrhages  into  the 

Eleura  come  from  the  thoracic  walls,  or  from  the  blood-vessels  in  the  neigh- 
orbood  of  the  hilum,  or  from  thrjse  which  accompany  the  bronchial  diseaaes 
of  the  second  or  third  order.  Hsemothorax  is  always  consecutive  to  dome 
primary  lesion.  Where  it  is  caused  by  penetrating  wounds  or  by  the  burst- 
ing of  blood-vessels  in  the  lungs,  air  enters  the  cavity  and  becomes  mixed 
with  the  blood,  producing  a  complication  in  the  form  of  hiemato-pneumo- 
thorax.  This  fi-equentlv  gives  rise  to  pyopneumothorax  with  a  collection  of 
purulent  and  ichorous  ffuid, 

DiAGNOsie, — The  previous  history  of  the  case,  together  with  the  character* 
istic  symptoms  we  have  mentioned,  enables  us  to  diagnose  ha^mothorax  from 

■  Nouveau  Diet  i/Wt,  voL  xxviii. 
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pneumothorax,  which  commences  in  a  similar  way.  The  only  other  condition 
likely  to  be  confounded  with  it  is  effusion  in  pleurisy,  the  phy!?ti%il  signs  of 
whicli  are  somewhat  the  same.  If  the  blood  remains  uneoaguhited  we  shall 
have  abf^nce  of  vehicular  murmur,  with  dulness  on  percussion,  absence  of 
fremitus,  and  no  friction  sound.  The  introduction  of  a  fine  hypodermic  needle 
enables  us  to  be  certain  of  the  nature  of  the  fluid. 

The  PROOKOSIS  is  always  serious.  If  the  cause  of  the  hemorrhage  is  the 
bursting  of  an  aneurism,  death  supervenes  in  a  short  time,  Hfemothorax, 
when  caused  by  penetmting  wounds,  unless  they  produce  hemorrhage,  is  not 
necesaiarily  serious.  The  blood  may  entirely  disappe^ir  in  a  few  weeks.  En- 
trance of  air  with  the  blood  renders  the  prognosis  more  serious.  Secondary 
pleurisy  is  not  ordinarily  severe  unless  pus  forms. 

Treatment,^ — If  time  is  allowed,  every  effort  must  be  made  by  local  and 
general  treatment  to  arrest  the  hemorrhage — ^  ice-bags  and  hot-water  bags 
ought  alternately  to  be  applied  to  the  chest  and  between  the  scapula ;  the 
patient  to  be  kept  in  the  hnriKontal  position  and  made  to  rest  quietly; 
ice  taken  by  mouth  ;  smaU  dose«  of  morphia  aod  large  dose^  of  ergotin 
must  be  given  promptly  hypoderraically,  as  the  stomach  is  in  no  condition 
to  absorb  remedies  readily.  If  the  accumulation  be  excessive  and  continues; 
to  embarra.ss  the  respiration  very  much,  we  recommend  free  incisions  to  take 
out  sufficient  blood  to  relieve  the  ^iressure  and  great  dyspncea.  Unless  dan- 
ger is  imminent,  this  is  a  hazardous  ex[>eriment,  as  letting  in  atmospheric  air 
among  blood-clot-s  may  seriously  complicate  the  condition.  Bhould  pleuritis 
or  othei"  complications  occur,  they  must  be  rationally  treated. 


Growths  in  the  Pleural  Cavity* 

Some  authors  mention  various  tumors  which  are  rarely  met  with  in  the 
pleural  cavity,  and  which  are  not  peculiar  to  the  serous  membrane  of  the 
pleura.  Among  them  may  be  placed  sarcomas,  libro-sarcomas,  and  epithe- 
lioma. Their  presence  in  other  organs  may  assist  in  the  diagnosis.  Other 
varieties  exist  more  or  less  connected  with  chronic  {)leurisies.  Among  these 
are  fibromas,  cartilaginous  and  osseous  tbruTations.  Rokitimsky  speaks  of 
lipomas  as  deposited  on  the  costal  pleura.  The  only  varieties  which  we  think 
it  necessary  to  call  attention  to  are  canctr  and  hydatids. 

Caxcer  of  the  Pleura. — Cancer  of  the  pleura  is  not  a  very  rare  disease, 
but  ordinarily  it  is  a  secondary  formation,  coming  from  cancerous  disease  of 
the  mediastinum,  of  the  lung,  or  of  some  abdominal  organ.  Some  authors 
doubt  whether  it  is  primary  even  in  the  lungs  and  metliastinum.  It  certainly 
is  not  often  met  with  as  a  primary  disease  of  those  organs.  Lebert^  had  only 
seen  6  observations,  in  447  cases  of  cancer,  involving  the  mediastinum,  the 
pleura,  and  the  lungs.  Walshe'  reported  29  cases  of  primitive  cancer  of  the 
respiratory  organs;  in  18  cases  one  lung  was  dise^ised  with  its  pleura,  and  in 
13  the  right  lung.  L<5pine'  in  1869  cfumnuorcated  a  very  curious  case  of  pri- 
mary cancer  of  the  pleura  in  a  child  ten  years  of  age.  The  right  pleural 
cavity  was  filled  by  a  white  scirrhous  tumor.  Darolles*  (1874)  refiorted 
another  example  of  primary  cunccr  of  the  pleura,  which  iilWrward  spread 
to  the  lung.  Andral,  Vidal,  and  Leb^rt  reported  cases  where  the  tumors 
appeared  to  develop  simultaneously  in  the  pleura  and  other  organs.  Primary 
cancer  of  the  pleura  may  exceptionally  occur,  but  ordinarily  the  disease 
results  from  its  extension  step  by  step,  or  else  distant  jjropagation,  from  lungs, 
breast,  mediastinum,  or  the  abdominal  organs.    Most  frequently  the  secondary 


»  Trmii  Prne.  Mai,  dea  Qincereuse«,  Paris,  1851. 

*  Noinre  and  Trmlment  of  Cancer,  London,  1846. 

•  Quoted  bj  Fernet,  Nou^tau  BicL  MH,^  vol.  xxniii. 
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cancer  appears  more  or  lees  icdependently  of  the  primitive  tumor,  and  ifl 
seen  in  the  f<jrni  of  disseminated  pjoints  on  the  surface  of  one  or  both  foldt 
of  the  pleura.  This  propagixtion  of  concer  is  now  generally  admitted  to  be 
through  the  iotermediarv  of  the  lymphatic  Bystem  ;  in  fact,  the  lymphatics 
are  themBelves  attacked  hy  the  degeneration,  and  they  are  seen,  particularly 
on  the  surface  of  the  pleura,  in  the  form  of  white  small  cords.  Some  modem 
pathologist's  consi<hT  that  the  serous  aivltieF  are  lymphatic  cavities,  which 
can,  just  as  the  vetistlj*  themselves,  serve  aa  ways  nf  generalizing  the  disease 
(Cornil  and  Ranvier,  Charcot^  Lt^pine,  and  Virehow), 

pATnoLOOiCAL  Anatomy.^ — Primary  cancer  of  the  pleura  is  ordinarily 
encephaloid  and  Qiultiplc,  Extended  infiltration  is  very  rarely  found.  Le- 
bert  reports  one  cAse  in  an  infant  of  seven  months.  The  multiple  masses  are 
ordinarily  soft  and  polpy,  varying  in  volume  from  the  size  of  a  grain  of 
millet-seed  to  that  of  a  small  nut.  The  aspect  is  yellowish-white.  The  juice 
is  rarely  pressed  out  of  them.  Under  the  microscope  we  see  large  cedls  and 
multiple  cells  with  their  nuclei.  The  small  granulations  or  the  lenticular 
masses  are  flat,  resemhiing  drops  of  wax.  We  may  have  solid  bodies  possess- 
ing all  the  characters  of  scirrhous,  encephaloid,  and  colloid,  grayish,  or  gelatin- 
ous structure.  These  cancerous  f)roductions  are  generally  vascular,  especially 
in  the  encephaloid  variety.  Their  rupture  frequently  produces  hEemothorax 
and  hemorrhagic  pleurisies.  The  bronchial  glands,  and  finally  the  cervical 
glands,  often  become  involved. 

Symptoms. — The  symptoms  of  pleural  cancer,  especially  of  the  snialler 
and  secondiiry  deposits,  are  often  obscure  and  indefinite.  They  are  not  suffi- 
ciently definite  to  attract  attention  during  life.  If  the  masses  are  scirrhous 
and  large,  they  press  upon  the  lungs,  inipede  respiration,  and  give  rise  to 
dyspnopa.  If  the  disease  is  propagated  from  the  lungs  or  breast,  we  ma? 
suspect  cancer  where  we  have  a  dull  pain  with  some  cough.  Pain,  indeed, 
is  constant  J  but  not  violent,  unless  tlie  nodulea  excite  locxd  inflammation. 
When  scirrhous  tumors  presvs  upon  the  intercostal  nerves,  the  pain  is  very 
persistent.  External  pressure  over  the  points  gives  rise  to  pain,  llie  dysp- 
noea increases  as  the  size  of  the  tumor  increases.  The  expectoration  is  occa- 
sionally bloody.  The  physical  signs  are  sometimes  characteristic— dulness  cm 
percussion,  absence  of  respiratory  murmurs,  friction  sounds,  no  vocal  Ire- 
raitus. 

Diagnosis. — Generally  very  diffirult.  The  progress  of  the  disease  is 
ordinarily  slow,  and  follows  its  development  in  other  iK>rtions  of  the  body. 
Cancerous  cachexia,  degeneration  of  the  glands  above  the  clavicle,  hH»m<>- 
thorax,  and  hemorrhagic  pleurisy,  tcigether  with  dry  cough  and  persistent 
intercostal  neuralgia,  are,  when  present,  valuable  aids  to  diagnosis.  Exten- 
sive caseous  pocumonia  and  pleuritic  effusions  may  be  confounded  with 
cancer  of  the  pleura.  Tliese  tumors  may  not  be  at  the  base,  but  in  the 
middle  of  the  thorax  ;  dulness  may  not  exist  at  the  base  as  is  invariably 
the  case  in  pleurisy.  The  position  of  the  body  does  not  affect  the  limit  of 
dulness  in  cancer. 

The  pROONOSis  is  always  very  serious,  the  disease  being  invariably  fatal. 
In  Wnlshe's  case^  the  duration  of  the  disease  was  frona  three  and  onedialf 
months  to  twenty-seven  months;  average  duration,  thirteen  and  one*fiflh 
months.  One-fourth  of  his  cases  occurred  between  the  ages  of  fifty  and 
si^rty  years. 

Tne  TREATMf^NT  is  palliative-— opium  and  other  narcotics,  and  locally 
chloroform  and  aconite  for  the  intercostal  pains.  When  effusion  regults 
from  cancerous  inflammation  the  aapirator  may  be  used  to  relieve  the  great 
oppression  caused  by  the  quantity  of  fluid. 
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Hydatids  of  the  Pleura, 

Trouaaeau '  considered  hydatids  of  the  pleura  a  comparatively  rare  difieaae. 
He  believed  that  when  foiiod  in  the  cavity  it  was  frequently  caused  by  cysts 
of  the  lung  which  had  fallen  into  the  pleural  cavity.  Vigla*  mentions  3  cases. 
Davaioe*  paet  with  2*5  cases  of  hydaticl^,  only  1  of  which  he  believed  originated 
in  the  pleural  cavity.  The  acknowledged  greater  frecjuency  of  these  hydatids 
10  the  right  inferior  lobe  of  the  lung,  gives  probability  to  Dolbeau'e*  view 
that  "they  frequently  proceed  from  cysts  on  the  convex  surface  of  the  liver." 
Hearn  *  reports  75  ca^s  collected  from  various  observers  as  intra-thoracic,  15 
i  which  were  iu  the  pleura,  in  the  subserous  tissue,  between  the  parietal  pleura 

d  thoracic  wall. 

pATnoLOGiCAL  Anatomy. — In  the  greater  number  of  eases,  as  exam- 
ined at  autopsies  in  Heam's  reports,  the  tumor  was  formed  by  a  volu- 
minous pocket  occupying  a  large  part  or  the  whole  of  the  cavity  of  the 
pleura.  The  walb  of  the  envelope  were  formed  of  a  transparent  or  slightly 
opaline  and  whitish  membrane  composed  of  numerous  thin  layers,  containing 
on  its  interior  suifuce  the  echinococci.  In  the  interior  of  the  cyst  there  was 
a  limpid  hyaline  liquid  with  living  parasites.  Nothing  different  was  noticed 
in  c)^ts  from  those  found  elsewhere,  except  the  absence  of  the  usual  adven- 
titious membrane — a  fact  previously  noticed  by  Davaine.  When  the  cysts 
are  very  large  they  press  upon  the  lung  and  adjoining  organs  just  as  is  the 
case  with  large  effusions  m  the  pleural  cavity.  The  heart,  moreover,  is 
pushed  to  one  side,  out  of  its  normal  position ;  the  lung  is  compressed  and 
d  i  u  ph  ragcu  dep  resaed . 

Symptoms, — The  first  appearance  of  cysts  of  the  pleura  causes  but  little 
disturbance  of  the  functions  of  the  lung.  It  is  scarcely  appreciable  until  it 
interferes  with  the  play  of  the  other  organs.  The  three  prominent  symptoms 
are  the  pain,  the  dyspnoea,  and  the  cough.  The  pain  occupies  the  exact  point 
where  the  tumor  is  situated,  and  radiates  from  that  point  Once  developed, 
it  persists  with  tenacity  throughout  the  duration  of  the  disease.  This  per- 
sistence of  the  pain  is  indeed  an  important  characteristic  of  the  disease^  and 
IB  a  sign  of  value  in  the  diagnosis  between  hydatids  and  pleuritic  etlhsion^. 
The  d3rspnoBa  increases  progressively  with  the  volume  of  the  tumor.  The 
cough  is  not  heard  as  frequently  as  when  the  cysts  occur  in  the  lungs.  It  is 
drv,  and  does  not  cause  hjemoptysis. 

DrAOXOsis. — Physiciil  signs  must  be  marked  to  enable  us  to  distinguish 
fluid  cysts  of  the  pleura  from  cysts  in  the  lung  or  effusions  in  the  pleural 
cavity.  When  the  hydatid  tumor  has  attained  sufficient  size  to  cause  pain 
and  dyspnoea  it  generally  presses  outward  the  walls  of  the  chest  after  the  lung 
has  been  compressed.  It  does  not  occupy  the  base  of  the  cavity,  as  the  effiisions 
do,  and  the  dilatation  has  a  globular  form.  Trousseau  *  has  given  several  exam- 
ples in  which  this  i*hape  determined  the  ditignosis.  With  this  arching  of  the  chest 
the  immobility  of  the  chest  is  an  important  sign.  Vocal  fremitus  is  diminished 
or  totally  abolished,  and  percussion  elicits  absolute  flatness.  These  two  phys- 
ical signs  assist  ua  in  making  the  diagnosis  between  hydatids  and  pleurisy. 
The  auscultatory  phenomena,  from  similar  physical  conditions,  closely  re- 
eemble  those  of  pleuritic  effusions.  It  must  be  borne  in  mind  that  sometimes 
hydatid  cysts  are  complicated  by  pleuritic  inflnnimotions,  eaused  by  their 
presence.  The  diagnosis  is  unquei^tionably  complicated  by  difficulties  that 
are  not  removed  unless  the  cyats  burst  through  a  broncliial  tube  and  dis- 
charge a  transparent  and  clear  fluid  in  which  the  microscope  shows  the 
presence  of  echinococci.    Such  hydatid  expectoration  is  a  pathognomonic 

'  din,  Afed.,  vol.  i.,  Philada.  ed.  '  "  Dea  HvdJktides  intrathor,"  ArcL  ^^n.,  1855. 

•  Train  lies  Eniowniret,  etc,,  Paris,  ISftO,  '  *  Tkhat  de  Pari*,  1856. 

•  TfuiM  de  PariM,  1875.  •  Loc.  tU, 


586 


DISEASES  OF  THE  PLEURA. 


sign  of  the  existence  of  an  intra -thoracic  cyst  Hydatids  of  the  liver  mmy  ^ 
presB  the  diaphragm  far  up  into  the  pleural  cavity  without  bunsting  through 
it.  Trousseau  maintained  that  without  bursting  they  may  make  a  pag^iige 
for  themselves  thro«^'h  the  distended^  attenuated  fibre^s  of  the  muscular  por* 
tion  of  the  tliaphragm,  for  the  progress  of  these  cysts  m  necxissarily  alow.  We 
must  not  hesitate  to  make  an  exploratory  aspiration  to  determine  with  oer- 
tainty  the  nature  of  the  Huid. 

Pkognosis. — The  prognogis  is  certainly  very  serious,  but  not  so  bud  a& 
when  cysts  of  tlie  eame  nature  are  situated  in  the  lungs.  Their  spontaneouH 
cure  may  be  effected  by  bursting  through  a  bronchus  or  eveu  through  the 
walls  of  the  chest.  The  patient  may,  however,  die  from  nsphyxia  during 
the  discharge  through  the  lungs.  When  not  evacuated  they  may  produce 
death  by  compression  of  the  lungs. 

Treatment, — If  the  disease  is  recognized  previous  to  its  making  an  open- 
ing through  a  bronchus,  it  can  be  treated  safely  and  effectively  by  aspiration, 
Bird^  reports  a  number  of  cures  by  this  operation  in  Australia.  Trousseau 
advises  extreme  cnution,  even  in  regard  to  exploratory  punctures,  unless  adhe- 
sions have  taken  place  between  the  tumor  and  the  walls  of  the  chest,  for  be  featig 
the  escape  of  fluid  into  the  cavity  of  the  chest  and  consequent  purulent  pleu- 
risy. .  It  is  well  to  remember  that  this  great  practitioner  was  not  aware  of  the 
innocuousjiesB  of  capillary  pmnctures  and  aspiration.  If  the  bronchus  has  been 
perforated,  we  must  hope  for  spontaneous  cure.  If  empyema  be  caused  by 
the  tumor  pleurotoray  must  be  used  bb  reconmiended  by  Moutard-Martin' 
and  Vigla/  and  constant  washing  of  the  pleurae  must  be  uaedL  This  treat- 
ment gives  us  reasonable  assurance  of  eucc^s. 


History  of  Thoracentesis. 

Thoracentestb  (drnfta^,  chest»  and  xi\>rtt>,  to  pierce)  is  the  o|>emtion  tur 
the  evacuation  of  collections  of  fluid,  serum,  pus,  or  blood  from  the  pleuniJ 
cavity, 

Among  the  ancients,  dating  back  t^  the  time  of  Hippocrates,  it  was 
practised,  and  was  known  as  the  opcratio  empyeniatis.  Hipiwcratcs  U86i 
the  word  e/iKouv,  gignifyiog,  literally,  an  internal  collection  of  pus  juat  above 
the  cavity  of  the  peritoneum^  above  the  diaphragm.  Subsequently  he  speaks 
of  empyema  of  blood,  empyema  of  serum,  empyema  of  gas,  but  not  or  pu% 
applying  the  term  to  the  operation,  which  he  employed  principally  for  empy- 
ema necessitatis.  Subsequently  the  name  empyema  was  used^  as  now,  to  aes- 
ignate  a  purulent  collection  in  the  pleural  cavity. 

If  we  may  credit  the  story  which  has  descended  from  mythological  timei, 
the  operation  for  empyema  had  its  origin  in  an  accident.  It  is  related  that  a 
certain  Phalereu8,  who  was  attacked  with  what  was  denominated  an  ulcer  on 
the  lungs,  was  pronounced  by  all  his  physicians  to  have  an  incurable  diseaae. 
In  his  despair  he  exposed  himself  in  battle  so  that  he  might  be  slain  ;  the 
enemy's  weapon,  however,  pierced  his  aide,  making  an  opening  ihrough 
which  the  pus  escaped,  and  he  recovered,* 

It  is  certain  that  from  the  moat  remote  periods  the  chest  was  opened  when 
collections  of  pus  were  formed.  Galen  states  that  the  ancients  employed 
actual  cjiutery  for  that  purpose.  He  reports  that  Euryphon  de  Cinde  by  this 
means  saved  the  iife  of  Cinc^ias,  son  of  Evagoras.^  The  details  into  which 
Hippocrates  and  his  school  entered  in  regard  to  the  operation  show  that  it 
was  frequently  performed  b  their  day.  It  is  very  remarkable  that  many 
of   the  more   important   precautions   in   the  operation   were  observed   by 

'  Quoted  by  Ileam.  *  Ptirnimi  KflnWny.  *  I.<jc,  cU, 

*  Cioero,  De  Naturd  Dcorum^  lib.  iti.  cap.  28.  *  Qmm,  in  ApHor,  Hipp.^  lib.  vii. 
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Hjppocrat^.  We  find  from  the  Aphorisms  that  the  operation  was  con* 
sidered  the  only  means  of  cure/  and  that  when  these  precautions  were 
observed,  and  the  fluid  was  white  and  of  good  quality,  the  patients  re- 
covered.' The  principal  preaiuttons  were  not  to  delay  the  operation 
after  the  existence  of  pus  was  recognized,  and  to  draw  off  the  liquid. 
He  further  states  that  ii'  the  serous  fluid  in  dropsy  of  the  chest  or  pus  in 
empyema  should  be  drawn  off  too  rapidly  the  patient  would  die.  feo  im- 
preaeed  were  the  disciples  of  Hippoerataa  ty  this  view*  that  tbey  adopted  the 
operation  of  perforatini^  a  rib  instead  of  cutting  through  the  intercostal 
space,  because  they  could  with  more  ease  stop  up  the  orifice  and  regulate 
tne  outward  flow  of  the  fluid-  The  later  Hippocratiana  preferred  cutting 
instruraents  to  actual  cautery.  Ilippocrat^>  if  unable  to  discover  the  local- 
ity of  the  fluid  in  the  thorax  by  auccussion,  applied  over  the  walls  of  the 
chest  a  linen  compress  which  he  soaked  in  earth  of  Eretria  and  warm  water, 
and  concluded  that  the  collection  existed  at  the  points  where  the  earth  com- 
menced to  dry ! 

When  these  signs  failed,  he  cut  through  the  most  prominent  rib  at  the 
base  of  the  chest  and  toward  the  back,  lie  made  a  large  incleion  through 
the  rib,  but  only  a  small  one  the  siae  of  a  thumb-nail  through  the  tissue 
beneath  the  rib.  After  allowing  a  small  quantity  of  pus  to  escape,  he 
introduced  a  tent  of  undressed  flax,  with  a  piece  of  thread  attached  to  it. 
This  he  withdrew  twice  daily,  to  allow  the  pus  to  flow.  At  the  end  of  two 
days  he  permitk'd  the  remaining  pus  to  be  discharged,  and  inserted  a  tent  of 
linen.  To  prevent  the  lung,  habituated  to  the  presence  of  fluid,  from  drying 
tix>  rapidly  he  injected  wine  and  oil  through  a  can u la.  When  the  excavated 
fluid  was  thin  (serous?)  be  replaced  the  tent  by  a  tube  of  tin,  and  when  it 
ceased  to  secrete  fluid  he  shortened  each  day  the  length  of  the  tube,  so  that 
the  cicatrization  of  the  wound  extended  from  the  inner  end  of  the  orifice/ 
The  genius  of  Hippocrates  cannot  but  excite  our  admiration,  as  it  did  Laen^ 
nec*fi,  who  selected  as  the  subject  of  his  thesis  ''The  Doctrines  of  Hippocrates 
as  applicable  to  the  Practice  of  Medicine.'*  Can  it  have  been  Hippocratee's 
modes  of  physical  explanation  that  suggested  to  Laennec  the  idea  that  led  to 
his  great  discovery  of  auscultation  ? 

Hippocrate-s's  operations  were  made  by  boring  tlirough  the  rib  or  with  a  red- 
hot  iron  or  a  bistoury  cutting  through  the  intercostal  ^paee.  Galen  (a,  d,  150) 
had  bii»  pyulcon  with  which  to  draw  out  the  fluid.  Galen  and  Roger  of  Parma 
bored  through  the  Htoraum,  Many  of  the  ancient  surgeons,  such  as  Eum- 
phon  oi"  Cnidos,  Paul  of  ^^gina,  Celsus,  Bolinger,  divided  the  soft  parts  by 
caustics  and  the  knife  afler  laying  bare  the  pleura.  Blunt  iuiitrunieats  were 
sometimes  used,  such  as  sounds.  Celsus  in  his  latter  years  lost  confidence  in 
the  operation,  and  it  fell  into  discredit  among  the  Greeks  and  the  Romans,  by 
whom  it  seems  to  have  been  nearly  abandoned.  In  the  Middle  Ages  the  ques- 
tion was  discussed  whether  it  was  oett^er  to  open  the  chest  by  steel  or  by  fire  in 
truumatic  pleurisies.  Trousseau  states  that  al»out  the  sixteenth  century  the 
o^*ration  of  trepanning  the  ribs  was  revived.  About  the  same  time  the  deter- 
sive injections  which  had  been  recommended  by  Galen  were  iigain  advocated, 
especially  by  Fahrice  d^Aquapendente.  The  operation  was  unpopular  among 
the  greatest  surgeons,  and  but  seldom  resorted  to  except  in  extreme  cases, 
Notwithstanding  the  servile  obedience  to  tradition  in  those  days,  some  import- 
ant points  were  advocated  in  regard  tf)  the  propriety  of  allowing  the  openings 
for  empyema  to  remain  unclosed  for  an  indefinite  jjcriod.  From  the  seven- 
teenth to  the  eighteenth  century  the  operation  of  paracentesis  was  the  topic 
of  many  surgical  treatises. 

Early  in  the  seventeenth  century  practitionera  became  leas  distrufitful  of 

*  Aphormwi,  lib.  vii.,  Aph.  44.  ■  IbitL,  lib.  vi.,  Aph.  27. 

•  De  Morbid,  Ub.  i.  p.  448. 
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ptmciuring  the  chest,  aad  were  led  to  believe  in  the  harmlesgness  of  the  opera- 

tion  (Trousseau).  Ab  a  consequence  of  this  tendency,  pliysicians  began  to 
study  the  question  of  puncturing  the  chest  m  hydrothorax.  In  1G24,  G^rome 
Gouk'G  alleged  thnt  he  succeeded  more  frequently  in  hydrothorax  than  in 
abdominal  paraceotesiis.  Twenty  yeanj  later,  Zacutus  Lucitanus  as^rted  that 
paracentesiii  was  m  necessary  in  ciujes  of  serous  eflusiou  into  the  chest  as  inds- 
ion  in  empyema.  In  1663,  Kobin  and  Duval  reco  mm  tended  thoracentesis  as 
the  b^t  treatment  for  hydrothorax.  Some  time  afterward  thia  practice  waa 
put  in  force  by  Willis.  Lower  also  mentions  a  case,  and  subsequent  authors 
quoted  these  cases  as  an  encouragement  to  the  perfornjiuice  of  panicentesis  of 
tne  chest  for  the  removal  of  serous  effusions.  Jean  de  Vigo  brought  out  again 
the  pvulcon.  Druin  about  the  year  1665  proposed  the  use  of  the  trocar  as  a 
substitute  for  the  actual  cautery  in  opening  the  chest. 

In  1658,  Bon  tins  for  the  first  time  took  up  in  a  precise  manner  the  subject 
of  the  introduction  of  air  into  the  pleural  cavity.  He  declared  there  was  no 
danger  from  it.  Bartholin  maintained  the  opposite  opinion.  The  indications 
for  the  operation  were  laid  down,  but  they  were  necessarily  very  imperfect. 
In  proportion  as  attention  was  directed  to  the  question  of  the  admission  of 
air,  the  manner  of  operating  was  modified.  In  1669,  Scuitetus  discussed 
thoracentesis  in  his  work  Ariiijamentarium  ChiruTgicum.  He  made  use  of  a 
trocar,  with  a  bladder  at  the  external  orifice,  principally  to  prevent  the  intro- 
duction of  air,  as  Keyburd  later  used  a  piece  of  cat  s  intt^titie  and  a  blad- 
der of  gold-beater*8  skin.  Scuitetus  usea  the  sypho,  a  common  syringe,  for 
injecting  the  chest,  and  also  the  Ttvnokxo^^  (num^  pus;  ^^x*^*  ^^  draw  out), 
or  pynlcon,  for  drawing  out  matter,  as  its  name  indicates.  This  was  pnic^ 
tically  the  syphon.  Scuitetus  describes  the  operation  by  incision  with  hi:* 
gladeolo  salicet  longo,  and  by  puncture  with  the  canula  et  acus,  both  figured 
in  his  plates ;  so  also  his  drainage-tubes,  with  directions  for  shorteniiig  them 
as  the  cavity  heals,  and  the  long  tubes,  which  probably  acted  by  gravitation 
after  the  manner  of  the  eyphon.  Aspiration  was  made  by  the  mouth,  by 
cups,  and  by  syringes  affixed  to  a  canula  or  catheter.* 

It  is  thus  evident  that  more  than  two  hundred  years  ago  aspiration  was 
used  to  evacuate  fiuid  from  the  pleural  ciivity.  Troufiseau  sap  ttat  **  at  that 
}>eriod  aspiration  and  suction  were  used  for  this  purpose — timidly  pursued,  in 
accordance  with  Scuitetus'  example;  and  that  it  became  afterward  in  vogue 
with  the  masters  of  surgical  art.' 

Palfin  preferred  the  trocar  to  incifiion  for  treatment  of  hydrothorax*  In 
1707,  Anel  wrot-e  a  book  on  the  art  of  sucking  wounds  without  using  the 
mouth.  Bourdelin  (1742)  rejected  the  trocnr  for  fear  of  injuring  the  lung. 
That  Scuitetus'  practice  was  continued  is  evident  from  the  work  of  X-au- 
rence  Heister  (1742),  who  described  puncture  of  the  chest,  with  drawings  of 
exhausting  syringa^  for  the  removal  of  pus  or  serum. 

In  1765,  one  hundred  years  after  Drain's  use  of  the  trocar,  when  per* 
foration  by  actual  cautery  was  abandoned,  Lurde  timidly  advocated  it  on 
account  of  his  fear  of  wounding  the  lung.  He  advised  the  operator  to  closo 
the  canula  with  the  finger  at  each  inspiration,  leaving  it  open  during  expira- 
tion, so  as  to  prevent  the  entrance  of  air.  Chopart  and  Desault  opposed  the 
use  of  the  trocar  as  a  coarse  mode  of  operation,  involving  the  risk  of  wound- 
ing the  intercostal  artery  and  lung  (Trousseau),  Van  Swieten  at  the  end  of 
the  last  century  questionetl  the  advisability  of  using  the  trocar.  Later,  in 
1796,  Benj.  Rfll,"^  in  cases  of  thoracentesis,  used  india-rubber  bottles  fitted  to 
the  opening  for  the  same  purpose,  first  compressing  them  and  then  allowing 
them  to  expand  by  their  elasticity.     He  strongly  recommended  paracentesis 

'  These  facte  were  kindly  furaiabed  me  by  Morrill  Wjman,  who  careftilly  examined 
SciiltetiiB'  work  (editioo  1672)  in  the  Harvartl  Library. 
» Vol.  v. 
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of  the  pericardium  when  the  amount  waa  so  excessive  aa  to  cause  death.    He 
gives  exact  directions  how  and  where  to  operate, 

Isbrand  de  Didonerbrock  *  plunged  a  bistoun  between  the  fiAh  and  sixth 
ribs,  and  introduced  into  the  wound  a  silver  eanula  hirge  enough  to  fit  the 
ori6ce,  and  stopped  the  canula  with  a  tent  which  he  withdrew  eac'!i  day. 
Jean  Scultetus  recommended  several  dilferent  canulas,  some  of  silver,  some 
of  gold.  He  also  invented  syringes,  straight  and  curved,  to  abvwrh  the  pus  or 
'malce  injections  into  the  cheijt.     Scultetus  operated  in  the  sixth  intercostal 

roe ;  he  rabed  a  piece  of  ^kin,  so  that  it  might  lap  over  the  orifice  atlcr 
operation.  He  imed  a  tent  until  the  eleventh  day,  when  he  inserted  a 
canula.  After  8cyltetus,  Lanixweerdeii "  used  suction,  and  contended  that 
it  was  very  successful  Paul  Barbette*  considered  thoracentesis  as  indis- 
pensable ill  empyema  and  hydrothorax.  He  maintained  that  it  was  less 
dangerous  than  tiie  puncture  for  ascites.  F.  Hoffmann  at  the  commence- 
ment of  the  eighteenth  century*  gave  his  fxiM  and  compk?te  upprobation  to 
the  operation  performed  according  to  the  accepted  rules*  Doiiiiiii(|Ut^  Anel* 
was  an  avowed  partisan  of  tlie  suction  of  the  effused  fluids  in  thf  chast.  He 
had  fteen  soldiers  very  suecessfiilly  suck,  with  the  mouth,  wounds  of  the  chest. 
He  invented  different  syringes  and  other  machines  to  pump  out  the  effused 
fluids,  some  of  which  were  very  large,  with  canula?  who^  orifices  were  veTy 
wide  and  of  different  shapes. 

Laurence  Heister'  (1742)  acknowle<lged  that  Anel's  syringes  were  valuable 
in  pumping  out  the  fluid  from  the  middle  or  lower  part  of  the  chest,  but  not 
when  paracentesis  was  performed  in  the  higher  portions  between  the  second 
and  third  ribs.  Heister  gives*  drawings  of  exhausting  syringes  for  the  re- 
moval of  pus  or  serum.  C.  G.  Ludwig  published^  a  new  apparatus  invented 
by  a  surgefm  named  Bucer  to  pump  out  the  fluids  contained  in  the  chest. 
This  machine  was  comjiDsed  of  canulie,  to  which  wiis  adapted  a  bowl  to  re- 
ceive the  liquid  as  it  was  withdrawn.  Lfudwig  claimed  that  the  especial  ad- 
vantage of  this  instrument  was  that  it  pumped  all  the  fluid  out  at  one  time, 
without  the  operator  being  annoyed  by  any  disagreeable  odor.  Leber  ^"  pro- 
posed a  similar  instrument  which  was  easier  of  application.  A.  T.  Richter 
demonstrated  the  inutility  of  all  these  inventions;  the  blood,  he  said,  would 
be  dmwn  out  with  the  fluid  and  by  coagula  stop  up  the  canuhi.  Valentin 
(1772)  objected  to  the  use  of  these  pumps  as  afi]>lied  to  chest  fluids. 

In  the  latter  part  of  the  eighteenth  century  there  were  numerous  English 
and  continental  writers  on  the  subject  of  paracentesis.  Among  them  were 
J.  W.  Belquer,  Sharp  Mohrenhefm»  Richk^r,  Pi *n tea u,  Call isen,  Pierre  Cooper, 
Allemoth,  Zellar,  and  Audouard.  Sctme  of  these  preferred  the  trocar  to  the 
bistoury.  8<Tme  were  in  favor  of  |»roiopl  action,  and  others  objected  to  the 
operation  unless  there  were  threatening  symptoms.  Valentin  urged  that  the 
presence-,  cm  the  surface  of  the  chest,  of  oedema  and  ecchyraosed  spots  was  a 
certain  indication  of  fluid  efllision. 

During  the  first  twelve  years  of  this  ceutury  the  operation  seems  to  have 
fallen  into  disuse.  In  1808,  Audouard  objected  to  the  Hippocratian  method, 
which  had  been  practised  for  centuries,  of  drawing  out  small  quantities  at  a 

I  time,  for  fear  that  the  sudden  withdrawal  of  a  large  quantity  would  produce 
a  vacuum  in  the  chest.     He  maintained,  and  proved,  that  sudden  and  com- 


* 


Medic,  Morh.  Ped^rii  Hint,,  1. 
»  Armam.  Chir.,  Paris,  vol,  i.  p.  20,  quot«d  hy  8preiig«L 
■  Appmdix  fid  Scfdpf,  Armrn,  11371,  qiiototl  hy  Sprengel. 

*  Ckirur^ia,  lib.  iii.  cap.  2,  Geneva,  1088^  quo  tea  by  Sprengeh 

*  Mediarui  coiK<idtatotna,  vol.  i.,  1721. 

•  L'wi  tU  Succr  itMpfairjt  mm  w  xrvir  de  la  hauche  {Tun  Hommty  Amit.,  1707. 
'  Chirurgw,  Th.  i.  Biich.  L  Kap.  10,  p.  S9,  «  fbid.,  p.  72. 

•  Dim.  c/r  Vui.  PeetorUj  Lei  p.,  I76t5.  '"Quoted  by  Sprenge),  p.  60.  voK  ix. 
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plete  evacuation  had  no  such  results  In  1811,  Corviaart'  drew  attention  to 
thoraoentesia.  In  1812,  Larrey  di8cui?8ed  ita  merit*.  Charles  BelP  preferred 
the  trocar  to  the  other  methods  in  hydrothorax  when  he  could  be  positive  of 
the  presence  of  fluid,  but  he  stated  that  he  preferred  first  to  introduce  the 
bistoury.  He  operated  in  the  sixth  intercostal  space,  but  in  empyema  he 
preferred  to  make  the  puncture  higher  up.  Samuel  Cooper''  recommended  as 
small  an  orifice  as  possible  for  the  evacuation  of  seruni,  but  larger  and  wider 
ones  for  pus  and  blood. 

In  tracing  the  bist^>ry  of  this  important  operation  we  have  shown  that  it 
has  been  perfijrmed  from  the  time  of  Hippocrates,  and  that  it  has  been  held 
in  diifereot  degrees  of  estimation  by  the  numerous  authors  who  have  diBcuesed 
it — that  sometimes  it  has  been  popular,  and  at^in  regarded  unfavorably, 

R^camier  operated,  but  unsuccessfully,  lip  to  tne  period  we  have  now 
reached  (1816)  great  diMculty  of  accurate  dingoosis  existe<i,  and  crude 
notions  of  phvj^iohjgy  prevailed.  Errors  'of  diagnosis  as  to  the  character 
of  the  fluid  wneu  present,  and  still  more  as  to  ita  existence  in  the  chest,  fre- 
quently led  to  unpleasant  results.  Laennec's  genius  so  completely  cleared  up 
the  diiferential  diagnosis  of  all  diseases  of  the  chest,  including  pleurisy,  that 
men  grew  less  timid.  Laennec*  himself  was  a  strong  advocate  of  the  opera- 
tion ;  he  ridvised  it  in  acute  pleurisy  where  dysj>ncea,  threatening  life,  super- 
vened, and  in  chronic  cases  where  other  remedies  fniled.  He  proposed  to 
apply  a  pistun  cupping-glass  over  the  wound  after  the  discharge  of  liquid* 
and  to  produce  a  vacuum  in  the  chest  more  or  leas  quickly ^  continuously, 
and  completeh^  according  to  effects. 

As  Bowditi-*h^  states,  "We  should  be  groping  in  the  same  dark  way,  and 
perhaps  getting  into  the  chest  by  caustic  ptu^te^  or  by  actual  cautery,  had  not 
Laenncc  fMscovercd  for  us  auscultation,  with  all  ita  admirable  powers  of  diag- 
nosis of  thorjicic  afiections,*' 

In  1815,  Bloudel  practised  puncture  of  the  chest  with  a  bistoury,  Gendrin 
pertbrmed  tlie  .^ame  operation  in  acute  pleurisy  in  1831,  but  with  only  bad 
results.  Townseiid*  (1883)  acknowledged  that  the  operation  had  fallen 
into  disuse,  as  much  frouj  uncertainty  of  diagnosis  as  from  any  experience  of 
its  general  danger.  He  gives  the  results  of  Thomas  Davies's  operations — 8 
out  of  10  succ(idul  ca&ea  in  empyema,  with  9  fatal  cases  in  pneumothomx 
with  efiu.sion  (probably  tubercuhir),  and  I^  fiital  cases  in  hydrothorax,  Davie^i 
usetl  a  grooved  needle  to  determine  the  presence  of  the  liquid,  its  quality,  and 
the  thickness  of  the  walls.  After  the  operation  his  practice  was  tx>  inject  a 
weak  sohition  of  chloride  of  lime,  which  he  found  to  have  the  eft'ect  of  dimin- 
ishing the  discharge  and  correcting  lU  character.  Crompton'  (1834)  had  8 
succcKjiful  ejiscs  out  of  10. 

Robert  Law"  pronounced  paracentesis  more  success^l  in  chronic  than  in 
acute  pleuri.sy.  Townsend  doubts  whether  the  admij^sion  of  air  was  hurt- 
fiil :  he  quotes  Nysten  aud  8pies*8  experiment,  .showing  that  air  intrnduecd 
into  healthy  jjlcurte  was  invariably  absorbed  in  a  few  days, 

Townsend'  and  Law,  as  well  as  C.  I.  B.  Williiuus,'*'  speak  of  the  diflerent 
kinds  of  syringes  that  have  been  proposed  to  dniw  oif  the  fluids."  Dupuytren 
proposed  (1814)  the  introduction  of  a  small  caoula  with  a  very  flexible  substance 
at  its  outward  extremity,  such  as  the  bladder  of  some  domestic  animal,  which 
would  allow  fluid  to  escape,  and  at  the  same  time  would  oppose  the  entrance 
of  air  into  the  chest.  Becker  (18^]4)  published  a  work  in  which  he  investi- 
gated the  nature  of  the  false  membranes  in  pleurisy,  and  showed  that  the 

'  Maladit4  du  Caeur,  181  L  *  S}/ii(em  t^  Opfrative  Sw^try^  vol.  ii.  p.  194. 

*  [h'ctimianj  of  Surgertf^  p.  740,  *  Tratt^  ct Ametdtatton  fmdiatt^  1818. 

*  Uoputilitthed  oommuiiication  to  the  writer,  1882.        •  <Jyc.  P^-oc*  Med,,  vol.  ii.  p.  43. 
T  KmL,  vol  i*i.  p.  400.  •  /6»W.,  I  S:^4.  »  /A,W. 

*o  Librarjf  oj  Pratt,  Med,,  1841.  "  Boyaon,  Tlihte  de  ParU,  1814. 
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aooeae  of  air  did  not  produce  unpleasant  results.     He  reported  2  eiicceesiiil 
cases  out  of  3  of  operation. 

R.  Towiisend'  wrote  an  elaborate  paper  in  1833  on  empyema,  in  which 
he  applied  the  principles  of  physical  diagnosis.  He  cites  numerous  cAses  of 
thoracentesis,  and  speaks  ot  the  operation  as  easy  of  execution,  productive 
of  little  pain  to  the  patient »  generally  followed  by  immediate  relief,  and  as 
having  been  in  numerous  instances  crowned  with  complete  success.  Rubcit 
Law*  (18'M)  speaks  discouragiugly  of  the  o|}eration  in  consequence  of  the 
**  unavoidable  admission  of  air  intc*  the  inflameti  cavity/*  lie  considered  the 
operation  of  tapping  the  chest  more  likely  to  be  suco^siiil  in  elironic  than  in 
acute  pleurisy. 

In  18ti5,  Faure^  read  his  paper  on  thoracentesis  before  the  Acadeuiyof  Med* 
icine  of  Paris,  which  attracted  a  great  deal  of  attention,  Coutrndu-tory  opin- 
ions were  given  by  prominent  members  as  to  the  value  of  the  operation.  The 
debate  was  prolonged,  and  no  detinite  conclusion  was  reached.  La  en  nee, 
although  he  had  recommended  the  operation  in  excessive  efflisions  and  in 
chronic  eases,  wiis  yet  timid,  and  hij*  advice  had  not  the  overwhelming  influ- 
ence that  it  should  have  had.  Becker  of  Berlin  in  1834  wrote  his  paper  on 
chronic  pleurisy,  in  which  he  also  laid  down  the  principles  of  diagnosis  by 
means  of  auscultjition  and  percussion.  He  detailed  5  cases  which  he  had 
operated  upon.  To  Thomas  Davies  is  due  the  credit  of  having  in  1835  rec- 
ommended the  use  of  the  exploring-groove  needle  to  ascertjiin  the  nature  of 
the  pleuritic  effusions,  but  Powell  claims  that  8ir  Benj.  Brodic  first  suggested 
it,  Kiuger  first  rec^ommended  the  use  of  the  hypodermic  syringe  for  that  pur- 
pcjse.  8t«jkes*  insisted  uptm  the  evils  attending  paracentesis,  among  which 
he  mentions  the  converting  of  deroiu*  Into  purulent  efluaioDS, 

Watson's  lectures  on  practice,  delivered  in  1836— Ji7,  show  that  while  he  was 
much  interested  in  the  operation,  the  necessity  of  which  he  discnsseii  with  his 
characteristic  ability,  yet  his  conservatism  led  him  to  put  prominently  forward 
the  dangers  and  evils  connected  with  it.  According  to  these  two  prominent 
English  practitionen3j  only  imminent  peril  to  life  justified  the  operation. 
Guerin*  in  1841  applied  his  .HulicutMneous  method  of  operation  to  empyema. 
He  drew  fluids  from  the  chest  by  a  suction-pump  iipplie<l  to  a  canula,  using 
A  curved  trocar  and  canula  to  prevent  injury  to  the  lung* 

Reybard  in  1837  tot*k  up  Dupmytren's  suggestion,  and  used  gold-beater*s 
skin  as  a  valvular  means  of  excluding  air  at  the  mouth  of  the  cjinula;  this  is 
now  known  as  Reylmrd^s  canula  apparatus,  and  was  the  one  used  and  highly 
recommended  by  Trousseau.  Stanski  in  1839  invented  an  apparatus  for 
drawing  off  air  from  the  chest,  working  oti  the  principle  of  aspiration.  Bt>w* 
ditch  statt^'  that  while  in  Paris  from  1832  to  1835  lie  never  saw  a  case  of 
pleurisy  in  Louisas,  Chomers,  iVjidrals,  or  Trousseau's  wards  where  thoracot- 
'  way  was  performed  or  even  suggested.  Medical  opinion  wtis  either  indiffer- 
nt  or  in  actual  opposition  at  that  time.  H.  L  Bowditch  of  Boston  relatc-s* 
that  he  saw  2  caeea  of  eHusion  in  the  pleural  cavity  in  183f),  in  which  he 
proposed  thoracentesis,  but  the  Burgeoos  would  not  operate:  both  of  thc^e 
patients  died.  He  was  convinced  at  the  time  that  tlieir  lives  might  have 
been  saved.  Schuh  of  Vienna  published  his  work  on  the  Injiuence  of  Aum- 
euliation  and  Pertrmsion  on  Pfoclkal  Surgery,  in  which  he  boldly  maintained 
that  paracentesis  was  a  radical  cure  In  cases  of  chronic  thoracic  etliLsion,  no 
matter   how  originating.     This  work  had   a   great  influence  in  advancing 


'  Qfdap.  Prar,.  Mtd.,  vol.  il.,  183,%  LcmHoii. 

'  BullHin  de  H Aeadimie  (k  Metier inf^  IS3H,  tome  i,  p. 


'  Ibid,,  yol  iii.,  1834. 
.  (>2.  *  DtX  of  a^H,  Dublin. 

^  E^tni  »ur  la  MHhfxh  Sott^cuUmh,  Paris,  1841. 
•  DrawiDgs  of  the  trocar  iind  canula,  with  the  aspiraton*,  are  ahown  in  Jacob  and  Bon- 
ger^.  Med,  openttoire. 

7  Unpubliahed  M8.,  188:^.  "  Amenwn  Jtmmttt  Mtd,  fhumtw,  April,  1852. 
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the  popularity  of  tlie  operation  of  thoraoentesia.  Subeequently,  Schuh  and 
Skoda,  both  professors  at  Vienna,  publiBhed^  a  monograph  on  the  treat- 
ment of  pleurisies,  especially  by  surgical  means,  which,  as  Trousseau 
acknowledged,  has  become  a  claseiciil  work  in  Germany,  and  occupies  a 
distinguij^hed  place  in  the  history  of  paracentesis  of  the  chest.  Tliey  ad- 
mitt-ed  that  when  the  eifiision  is  not  excessive  in  quantity,  and  there  are  no 
complications,  recovery  generally  take-s  place.  When  the  effusion  is  exces- 
sive even,  it  may  in  time  disappe4ir,  but  it  may  prove  a  matter  of  months  or 
years.  They  advised  that  the  operation  should  be  peribrmed  when  there 
Was  no  marked  improvement  for  three  weeks.  These  authors  refuted  the 
arguments  urged  against  the  operation,  and  gave  details  i\B  to  the  mode  of 
operating.  The  Germans  were  the  first  to  consider  the  puncture  as  a  means 
of  radical  cure  in  pleuritic  effusions :  Becker,  Bcbuh,  and  Skoda  gave  it  a 
decided  injpulse.  Hope's'  paper  endeavored  to  prove  that  pleuritic  effusions 
did  not  require  surgical  int^rftTcncc,  but  would  yield  to  general  treatment 

Thus  we  see  that  up  to  1841  theno  unsettled  controversies  over  the  dangers 
and  advantages  of  the  operation  were  still  going  on.  Fred,  Bird's  results  in 
1843  proved  the  possibility  of  its  successful  employment,  doubted  up  to  that 
time  in  Engltnid.  Trousseau  *s  attention  was  strongly  drawn  to  the  necessity  of 
theopenition  of  thoracentesis  as  early  as  1832,  when  he  ottended  a  case  at  the 
Hdtel  Dieu  that  died  from  excessive  pleuritic  serous  efflisioD.  Louis,  from  the 
observation  of  150  cases  of  simple  pleurisies  that  had  recovered,  had  enunciated 
the  law  that  pleurisy  is  nevtrr  the  immediate  cause  of  death.  This  fact,  to- 
gether with  Rfeimier's  want  of  sucees?-,  hud  so  prejudiced  the  minds  of  French 
practitioners  against  the  operation  that  it  whs  loudly  condemned  in  acute  cases 
of  effusion  and  in  all  wises  of  hydrothorax.  Having  no  feai*s  of  fatal  termina- 
tion in  pleurisy,  they  saw  naturally  no  necessity  for  surgical  interference. 
Trousseau  states  that  it  was  not  until  after  he  !iad  witnessed  three  patients  die 
from  acute  pleurisy  that  he  ventured  to  operate  (Sc^pt,  11,  1843).  He  did 
not  sununon  a  consultation,  for  fear  of  being  thwarted.  It  was  so  success- 
ful that  be  was  emboldened  to  operate  without  hesitation.  Aft^r  his  third 
operation  he  read  his  memoir  to  tbe  Academy  of  Medicine  in  1843.  Tn)us- 
seau  in  these  niemoiTs  maintained  the  proposition  which  extensive  observation 
has  now  after  forty  years  fully  sustained,  that  dyspncea  and  orthopncpa  may 
occur  when  the  effusion  is  in  moderate  quantity,  and  that  they  may  l« 
al>sent  when  the  effusion  is  considerable,  especially  if  it  has  formed  slowly. 
Furthermore,  that  the  signs  that  constnjjtly  indicate  the  gravity  and  imminent 
danger  of  effusions,  and  which  consequently  demand  the  operation,  are  the 
displacement  of  the  heart  (whence  results  syncojK^),  displacement  of  the  medi- 
astinum, depression  of  the  si>leen  and  of  the  liver,  acceleration  and  feeble- 
ness of  the  pulse,  and  an  anxious  counte nance. 

The  next  year  (1844)  Trousseau  read  another  memoir  on  the  sumo  sub- 
ject. He  used  the  trocar  with  Key  bard's  gold-beater's  skin  at  the  orifice. 
While  he  was  popularizing  the  operation  nnd  laying  down  the  indicittinns 
which  called  for  its  i>erformance,  several  English  observers*  were  turning 
their  attention  in  the  same  direction.  The  pajjer  by  Hughes  and  Cock* 
showed  that  they  had  been  operating  in  Guy's  Hospital  far  four  or  five  years, 
and  with  great  success,  using  a  simple  trocar  and  canula  of  the  diameter  of  one- 
twelfth  of  an  inch.  They  imputed  their  success  to  the  small  size  of  the  instru- 
ment used,  which  allowed  the  Huifl  to  flow  slowly  and  never  f>ermitted  air  to 
enter  the  chest  during  respiration.  They  gave  a  tabular  account  of  20  opera* 
tions.   Hamilton  Roe*  at  that  time  was  operating  successfully  with  the  trocar. 

^  ^fedicinigckf  Jahrhunhfr  drr  K.  K.  Oextrrrekk  Staatts^  1841. 

*  "Notes on  the  Treatment  of  Chronic  PleuriBy,'*  in  Mc4im-Chir,  Remem,  London ,  1841. 

*  London  Medieat  Gntrtte,  1847.  '  »  Ony's  fftapitnl  Beporttt,  vol.  ii.,  1844* 

*  London  Lancftf  1844,  copied  into  Amer.  Journal  Mfd.  Sci^nrtu,  Oct,,  ISA^, 
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Roe*a  paper  was  replete  with  information  and  with  practical  suggestions.  He 
tabulated  39  cases  where  syncope  (one  great  objection  which  had  been  urged 
againat  the  operation)  did  not  occur  even  once.  He  di&proved  another  popular 
objection,  that  there  was  great  danger  of  the  admij?sion  of  air  into  the  pleural 
Sttc.  Owing  to  the  size  of  hrs  troc^ir,  a  considerable  quantity  of  air  entered 
the  pleura  during  his  operution.s,  and  in  some  of  them  so  fi-eely  as  to  produce  all 
the  physical  signs  of  pneumothorax,  but  in  none  of  them  did  it  produce  any 
permanently  evil  effects.  In  one  instance  only  was  even  temporary  incon- 
venience caused.  When  the  fluid  was  ascerta-ined  by  the  exploring-nccdle  to 
be  purulent,  he  advised  the  immediate  performance  of  the  operation.  In  acute 
cases  he  recommended  a  delay  of  three  weeks  ii^  the  time  for  testing  nature  3 
powers  of  absorbing  the  fluid.  He  advised  the  closing  of  the  orifice  after 
Dperation.  This  author  gave  an  account  of  Ins  24  cases.  He  concluded  by 
"  ating  that  the  operation  is  not  more  dangerous  than  any  other  which  is  per- 

rm^  upon  the  human  body,  and  that  the  evil  consequences  supposed  to  attend 
it  are  imaginary  rather  ttian  real,  inasmuch  as  it  was  only  fatal  in  1  out  of  24 
cases,  and  does  not  produce  even  temporary  inconvenience.  Thompson  in  the  ' 
game  year  justly  condemns  tlie  practice  of  leaving  the  canula  in  the  orifice — 
a  proceeding  he  considers  as  capable  of  converting  a  serous  into  a  purulent 
fluid.  In  184^/  at  the  request  of  H.  I.  Howditch  of  Boston,  J.  M,  Warren 
operated  by  the  usual  method  recfjmmended  in  the  works  on  surgery. 
Partial  relief  was  obtatutMl,  hut  the  amount  of  suffering  undergone  by  the 
patient  during  the  operation,  and  the  tact  that  an  aperture  was  usually  left 
open  by  this  method,  decided  Bowditch  that  he  would  never  recommend  it 
unless  under  very  urgent  circumstances.  Soon  afler  this,  Stone  operated  with 
the  common  trocar  and  canula,  by  the  advice,  in  consultation,  of  Bowditch. 
In  1849,  Bowditch  saw  another  death  resulting  from  effusion  where  he  had 
advised  the  operation,  but  the  consulting  surgeon  would  not  consent. 

To  illustrate  the  opposition  Bowditch  found  in  the  United  States,  he  quotes* 
a  remark  of  W.  Wl  Gerhard,  the  distinguished  auscultator  of  Philadelphia, 
**that  he  should  be  as  willing  to  have  n  bullet  shot  through  his  chest  as  to 
have  paracentesis  performed  on  one  of  his  patients." 

About  1850,*  Bowditxjh  saw  the  paper  published  by  Hughes  and  Cock,  and 
it  determined  him  in  future  to  try  the  trocar  they  had  used  or  something  like 
it.*  "Fortunately,  a  few  weeks  before  (April  10,  1850)  M.  Wyman  had  a  sud- 
den and  severe  case  with  large  effusion  and  intense  orthopntea.  Death  wiis 
threatening,  yet  Wyman  felt  called  upon  by  public  opinion,  medical  and  lay, 
to  summon  a  prominent  practitioner  from  Boston.  They  both  agreed  that  the 
patient  was  in  extreme  danger,  nnA  Wyman  urged  tapping  with  an  explor- 
ing'trocar.  It  wtti*  decided  to  postpone  surgical  interference  until  next  day, 
when  another  meeting  would  be  held,  the  eon.sulting  physician  returning  to 
Boston  to  advise  with  the  ablest  men  of  the  {acuity  and  render  their  decision 
the  following  forenoon.  That  was  done,  and  it  was  found  that  no  prominent 
pmctitioner  in  Boston  would  consent  to  the  idea  of  tapping.  Neverthe- 
less, the  oppre^'^ion  was  so  severe,  and  death  so  imminent  uiUcss  the  patient 
could  be  relieved  by  some  means,  that  the  conntnt^  phy.^ician  agreed  to 
Wyman's  proposal  that  an  exploring-trocar  should  be  introduced.  The  fluid 
flowed  out  imperfectly.  Imt  some  relief  and  no  harm  resulted  '*  (Bowditch). 
Two  days  after  this,  "^Vyman  operated  again  with  the  exploring-trocar  and 
a  euction-pump.  Wyman*  demonstrated  to  Johit  Homans  on  the  23d  of 
February,  1850,  that  the  cht^t  c^uld  be  safely  punctured  with  his  instru- 
ment and  the  serum  evacuated  in  acute  pleurisy. 

Although  suction,  its  we  have  shown,  was  used  as  fhr  hack,  probably,  as 

len  (second  century),  by  Bcidtetus  in  1(362,  and  was  in  use  in   17U7,  as 

>  Bowditch,  Amer.  Jwmed  Mid,  Scifnees,  April,  1852.  =  UnpiibHshed  MS.,  1882, 

■  IbiiL  *  Ibid,  ^  Private  teller  to  Author,  UHX 
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shown  in  AneFs  work,  in  1742  in  Laurence  Heister's  work,  by  Lndwig  anil 
Lehren  in  1768,  a^in  in  179(>  (Benj.  Bell),  yet  it  had  been  abflndon«?<l  and 
lost  eight  oi\  with  the  exception  of  Laenriec^s  suggestion  of  its  application  in 
the  form  of  a  cupping-glass  over  the  orifice  of  puncture,  until  Gu^'rin  (1841) 
used  it.  The  author  folh>wed  Trous^K^au's  clinics  in  1849  and  1850,  and  saw 
him  repeatedly  operate  with  Rcyburd's  canula  yarded  by  gold-beater*8  gkin, 
but  never  with  Gu^rin*8  suction  appurutiis.  The  French  seemed  to  have  lost 
sight  of  it  until  1805,  when  Guerin,  at  the  French  Academv,  recalled  atten- 
tion to  it,  showing  how  he  aapirated  liquids,  instead  of  allowing  them  to  flow 
outward  after  the  puncture.  His  opparntus  consisted  of  a  curved  trocar,  the 
end  of  which  was  made  tapering  nnd  sharp  enough  to  puncture  the  thorax 
through  the  skin  and  the  muscles ;  of  a  pump,  the  piston  of  which  was  per- 
fectly adjusted  to  produce  a  vacuum  ;  and  of  an  adjuster  at  the  extremity  of 
the  pump,  consisting  of  a  stopcock  which  enabled  the  ojKirator  alternately, 
without  removing  the  instrument,  to  aspirate  the  fluid  and  evacuate  it  into  a 
basin.  Wyman*s  pump,  invented  in  1850,  was  arranged  very  much  in  the 
fiame  way,  only  it  contained  valves  which  were  opened  and  closed  by  the  move- 
ment of  the  barrel,  to  enable  the  operator  to  suck  out  the  fluid  and  then  force 
it  out  of  the  pump,  Af^er  the  operation  the  skin,  being  drawn  over  and  clos- 
ing the  orifice,  acted  as  a  valve  which  prevented  fit  the  same  time  the  entrance 
of  air  and  the  escape  of  fluid.  Dieulafoy,  in  November,  1869»  invented  his 
aspirator,  which  is  based  upon  the  same  principles  as  those  used  by  GuMo 
(1841)  and  by  Wyman  and  Bowditch  (1850) — namely,  pneumatic  aspiration, 
which  the  vacuum  of  the  air-pump  supplies.  Gu^nn^s  instrument  was  large 
and  costly*  Wyman's  trocar  was  of  a  very  small  diameter,  being  only  one- 
twenty-fourth  of  an  inch,  and  the  canula  but  little  larger.  This  waa  attached, 
at  first,  directly  to  the  aspirating  syringe,  afterward  by  means  of  a  flexible 
tube.  With  this  apparatus*  Wynmn  demonstrated  that  tissues  could  be  safely 
punctured  and  cavities  evacuntetl  without  the  admission  of  atmospheric  air,  that 
the  wound,  clausing  but  a  drop  ur  two  of  blood,  was  followed  by  no  inflamma- 
tion, and  that  no  dressing  was  required.  The  smallest  trocar  used  previoufily  to 
Wy man's  was  that  of  Roe,  which  was  one-twelfth  of  an  inch  in  diameter.  From 
1850,  Bowditch  appreciated  the  great  value  of  Wy  man's  invention,  as  shown 
in  one  of  the  first  operations  on  a  patient  of  his.  He  adopted  and  practised  it. 
His  position  as  professor  of  diseases  of  the  chest,  and  his  great  reputation  in 
that  oranch,  gave  him  an  extensive  practice  and  brought  him  many  cases  of 
pleurisy.  He  met  with  great  iipposition  from  the  surgeons  and  prominent  prac- 
titionera  of  the  country,  but  his  results  were  so  favorable  that  he  forred  an 
unwilling  and  an  unbelieving  profession  to  accept,  as  he  expresses  it,  **the 
beautiful  thought  of  Wyman  of  thoracentesis  or  aspiration  with  a  fine  nee- 
dle," "  I  considered  the  operation  so  simple,  and  yet  so  eftectual,  and  never 
harmful,  that  I  deemed  it  my  duty  to  print  cases  illustrative  of  ita  value.** 
Bowditch  had  been  for  eight  or  ten  years  endeavoring  to  get  some  cflective 
plan  of  opening  the  cheat  without  risk.  He  readily  caught  at  W}Tiian's 
plan,  and  he  operated  so  freouently  and  successfully  as  to  demonstrate  its 
value  to  the  medical  public  ooth  of  this  country  and  of  Europe,  As  he 
states,*  it  was,  in  fact,  what  he  had  been  fV>r  years  longing  for — viz.  a  simjde 
and  painless,  or  almost  painless,  operation  for  removing  fluids  from  the  thorax 
— one  that  could  be  done  without  danger  and  leave  no  open  wound.  Bow- 
ditch relates'  that  when  he  visited  Euroj>e,  nine  years  after  his  fii-st  publica- 
tion of  cases,  he  showed  the  instrument  in  England,  Scotland,  France,  and 
Germany,  and  that  he  met  with  x^ry  indiflercnt  recognition  of  its  value.  Only 
W.  T.  Gardner  of  Edinburgh  and  Budd  of  London  seemed  to  appreciate  the 

Elan.     They  had  instruments  made  after  the  American  pattern.     All  othere 
ad  no  faith  in  the  operation.     In  Paris  his  old  master,  Ijouis^  smiled  in- 

I  Unpublbhed  M88,,  18S3.  •  Ihid. 
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creduloiislj  at  hia  entbusiasm  for  it  and  doubted  its  neceseUy,  At  Vienna 
Skoria  turned  with  apparent  scorn  and  left  the  room  as  BowditV-h  was  tlemon- 
Btrating  its  employment.  The  Pavij?tan  authors,  Woillez,  Peter,  Moutard- 
Martin,  Peyrot,  and  others^  do  not  even  mention  Bowditch,  but  give  Trous- 
eeau  alone  the  credit  of  popuhirizincr  thoracontesis. 

TrouBseau's  first  publication  was  in  1843,  and  yet  in  1859  there  was  no 
general  adoption  of  the  operation,  nnr  was  tliere  utitil  1809,  when  Dieulafoy 
rediscovered  Wyman's  wonderful  improvement  of  the  application  of  negative 
force  to  draw  nut  fluids  from  the  chest. 

In  estimating  the  value  of  the  substitution  of  aspiration  for  the  trocar-and- 
canula  method,  we  must  bear  in  mind  that  with  the  latter  there  was  danger 
of  the  introduction  of  air  intf>  the  thoracic  cavity,  of  the  production  of  flstu- 
lons  orifices,  and  the  too  rapid,  and  therefore  dangerous,  evacuation  of  the 
fluid.  Moreover,  there  are  cases  where  the  trocar  and  canula  is  not  effectual, 
although  the  quantity  efiuped  be  considerable — wliere,  indeed,  the  fluid  can- 
not flow  out,  although  the  eanula  be  pushed  in  actual  contact  with  the  fluid. 
The  explanation  of  this  is  now  understood.  The  fluid  is  kept  in  the  pleural 
sac  by  a  negative  pressure  of  from  4  to  5  inches  of  water  (Stone),  0  milli- 
meters mercury  (D<>ndei*s),  5  millimeters  mercury  (M.  Foster),  exercised  by 
the  lung  in  its  ehistic  contracti^m,  and  by  the  passive  tension  of  the  arched 
diaphragm.  The  fluid  has  no  tendency  to  flow  out,  and  this  suctionai  pul- 
monary force  must  be  antagonized  l>y  an  external  suctionai  force,  that  of 
Aspiration,  before  the  fluid  can  be  withdrawn. 

The  invention  can  best  be  appreciated  from  the  standpoint  reached  by 
mmlern  investigations  of  the  phy&^ics  of  the  living  mechanism  of  the  chest. 
The  principle  of  applying  suctionai  force  in  pleurisy  is  in  iiriitation  of 
nature's  gentle  methods  in  connection  with  respiration.  We  have  shown  that 
most  of  the  dangers  connected  with  lispiruTion  are  caused  by  not  taking  into 
consideration  the  adjustment  of  hing-tengion  with  thonicic  resilience,  and  con- 
secpjently  of  using  too  great  negative  force  and  withdrawing  the  fluid  too 
nipidly  and  in  too  great  quantity. 

Thoracentesis  by  aspiration,  with  greater  or  less  force  as  may  be  necessary^ 
is  now  placed  upon  a  scientific  basis.  We  claim  that  this  modern  method  is 
an  American  invention— that  Morrill  Wyman  was  the  discoverer  and  H.  I. 
Bowditch  the  utilizer  of  the  discovery.  As  such  they  may  be  regardetl  as 
benefactors  of  the  human  race. 

It  is  extraordinary  that  Trousseau  never  alluded  to  Bowditch *9  operationSj 
and  that  Dieulafoy  should  never  have  henrd  of  them,  Fraentzcl  acknow- 
ledges that  Bowditch  wjis  the  first  to  introduce  aspiration  into  practice.  The 
(firmans  have  been  very  slow  in  appreciating  its  value.  Fraentzcd  states 
that  he  did  not  use  it  until  1871,  and  thnt  it  was  not  until  1870  that  it  had 
in  (iermany  any  ardent  supporters.  Bowditch^  has  now  operated  387  times 
upon  246  patients  without  «ny  unpleiLsant  result/''  The  distinctive  points  in 
Dieidafoy's  ingenious  moilificatifm  of  the  aspirator  are  that  the  needles  are 
very  fine,  even  one-half  of  a  millimeier  in  diameter;  that  the  barrel  of  the 
exhausting  pump  is  of  glass ;  that  there  is  a  pre-existing  vacuum  ;  that  we 
re  not  compelled  to  jar  the  side  of  the  patient  by  the  process  of  pumping, 
ad  moreover  by  turning  the  cock  we  produce  at  once  a  vacuum  in  the  needle 
self,  and  know  with  certainty  the  moment  the  fluid  is  reached,  and  c^in 
Bee  it  flow  through  the  glass  index  in  the  tubing,  even  if  it  be  in  drops.  We 
can  judge  of  the  nature  of  the  fluid,  whether  it  he  serum,  pus,  or  blood.  The 
minuteness  of  the  needle  is  a  great  cause  of  safety,  because  it  allows  the  fluid 
to  flow  so  gradually  that  the  lung  has  time  to  expand  slowly.  We  can  in  an 
instant  arrest  the  flow  of  the  fluid  by  turning  the  «topc<jck,  and  if  neci^ssaiy  by 
drawing  out  the  needle.     By  giving  the  neiedle  a  downward  direction  after  it 

*  L&ndon  Lancet^  vol.  ii.,  1879.  *  Letter  to  author,  18S3. 
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enters  the  cavitVi  we  prevent  the  point  from  pricking  the  lung.  So  small  an 
orifice  is  made  that  even  if  the  needle  d<jes  touch  the  lung,  there  is  do  danger, 
for  the  orifice  closes  over  at  once.  As  Dieulafoy  claims,  '*  the  fineneaa  of 
the  needle  guarantees  the  harnile?8noss  of  the  punctvire."  Castraux^s  con- 
cealed point  (invented  in  1873),  and  Fitches  (of  Nova  Scotia)  protected  can- 
ula  (invented  in  1878),  are  valuable  additions  to  the  aspirator-needle.  These 
dome-trocars,  as  they  are  called,  prevent  the  possibility  of  injuring  the  lung, 
for  the  shar|)-pointed  needle,  after  it  has  penetrated  the  pleural  cavity,  is  at 
once,  by  a  slight  movement,  converted  into  a  blunt-pointed  needle  with  an 
orifice  near  the  end.  With  these  very  fine  needles  the  force  is  sufficient  to 
draw  lip  the  thickest  fluids  We  are  compelled  to  admit  that  Dieulaiby's 
instrument  is  a  great  advance  on  any  other  that  has  been  invented.  Its  sim- 
plicity,  its  easy  application,  its  safety,  have  rendered  paracentesis  a  harinlesB 
owration  and  one  of  great  value  in  serous  efi'nsitms,  W^hile  Gu^rin  and 
Wyman  may  bolh  claim  priority  of  invention,  all  must  admit  that  Dieula- 
foy has  improved  upon  their  ideas  and  given  us  a  beautiful  and  efTeotive 
instrument.  There  have  been  proposed,  since  Dieulafoy  showed  his  instru- 
ment in  1869,  no  less  than  forty  other  aispirators,  modifications  m  form  or 
dimensions  of  his  apparatus.  Of  these,  to  us  the  most  valuable  is  Potain*s 
bottle  aspirator,  with  which  aspiration  can  be  so  easily  and  eflectually  em- 
ployed. It  is  simple  and  cheap.  An  india-rubber  cork  accurateiy  fitting  a 
strong  bottle  is  perforated  for  two  tulies  each  having  a  stopcock.  One  of  the 
tubes  fits  on  the  end  at  the  exit  in  the  basin,  and  the  other  is  adapted  to  an 
aspirating  syringe. 

One  of  the  most  important  of  the  improvements  to  the  aspirator-canula  is 
the  addition— first  suggested  in  1858  by  Charles  Thompson,'  and  afterward 
adoj^ted  by  Potain.  Powell,  and  Fraentzel — of  a  lateral  tube  for  the  outflow 
conuect«?d  with  the  main  canula  through  w*hich  the  trocar  passes.  By  this 
improvement,  in  case  the  eanula  is  clogged  up,  the  trocar  can  be  pushed 
down  to  remove  the  obstruction  without  danger. 

The  principle  of  aspiration  is  now  well  established,  and  the  indications 
for  its  use  are  becoming  more  defined  and  more  accurate.  New  applica- 
tions as  a  means  of  diagnosis,  as  well  as  of  treatment,  daily  render  it  mure 
valuable. 

To  guard  against  the  dangers  shown  by  modern  experience  to  be  Bometimea 
attendant  upon  the  operation  of  aspirating  the  pleura  (see  Dangers  of  Tliora- 
centesfis),  it  js  now  generally  admitted  that  the  removal  of  the  contents  of  the 
chest  should  be  slow  and  gradual ;  and  that,  ordinarily,  it  is  safest  at  one 
operation  to  remove  only  a  portion  of  the  etiused  liquid.  Our  object 
shtiuld  be  to  remove  pressure  and  allow  nature  by  absorption  to  take  away 
the  remainder,  for  positive  pressure  is  an  urgent  indication  for  thoracen- 
tesis. It  is  therefijre  of  primary  importance  to  properly  estimate  the  quan- 
tity presie.nt,  and  thus  to  test  the  intra- thoracic  pressure.  Grent  care  and 
C4iution  must  l>e  used,  because  if  we  extract  too  much  the  operation  may  be 
followed  by  serious  results.'  Large-sized  canulse  sh<iuld  never  be  used,  fur 
fear  of  too  rapid  withdrawal  of  fluid.  It  has  been  demonstrated  that  even 
with  a  capillary  perforated  needle  we  can  exercise  more  negative  pressure 
than  is  safe,  e8[)ecially  ti>ward  the  clofc^e  of  the  operation,  when  there  super- 
venes a  negative  pressure  exerted  by  the  fluid  remaining  in  the  pleural  cavity. 
It  is  from  these  well-known  facts  that  we  recognize  the  great  value  of  Potain*9 
ingenious  addition  to  the  aspirator  of  a  mauometer  of  extreme  simplicity,  a 
kind  of  liariuiietcr  or  cuvette,  which  is  placfil  along  the  tube  which  with- 
dinws  the  fluid.  If  we  arc  not  satbfied  with  this  new  safety  In^pruvement  of 
the  aspirator,  we  may  adopt  Douglass  FowelKs  suggestion  (Ou  Chn^umptiont 

1  Mfd.  Tim^  and  GazHfe,  1858. 

*  Trnm.  de  T  Jnoc.  pour  CAdv.  des  Sciene$ti^  Gth  Beaaion,  1B77. 
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etc)  of  fitting  into  the  bottle  a  pressure-gauge,  so  as  to  know  at  any  moment 
what  degree  of  aspiration  is  beine  used. 

The  syphon  method  has  been  of  late  years  v^  extensively  used,  especially 
by  Southey,  W.  H.  Stone,  and  Garland,  A.  T.  EL  Waters,  Wilks,  Oxley,  and 
habitually  by  Douglass  PowelL  It  is  a  feeble  aspirating  force,  which  has 
very  decided  advantages.  It  is  effective,  and  acts  slowl]^  and  uninterrupt- 
edly with  a  gentle  and  uniform  negative  pressure.  Its  action  allows  the  lun^ 
gradually  to  expand  and  the  dispmced  organs  slowly  to  resume  their  normal 
position.  It  thus  in  many  cases  furnishes  us  with  a  safe  means  of  thoracen- 
tesis.   (See  Surgical  Treatment,  in  Pleurisy.) 
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HEART. 

Br  WILLIAiM  OSLER,  M.  R 


Malpositions  of  the  Heart. 

Wb  shall  consider  only  sucli  alterations  as  affect  the  whole  organ ;  laulty 
position  of  individual  parts  comes  under  the  section  upon  MaLformations,  It 
may,  however^  be  mentioned  that  cases  are  known  of  complete  transposition 
of  the  chambers,  the  pulmonary  artery  and  C4iV£e  being  connected  with  the 
left,  the  aorta  and  pulmonary  veins  with  the  right  aide,  the  valves  being 
also  transposed/ 

Malpositions  of  the  heart  result  either  from  erron  of  development,  or,  more 
commonly,  from  changes  in  contiguous  organs,  usually  the  effect  of  disease. 

Of  the  congenital  anomalies  only  a  few  are  of  practical  interest  The  heart 
may  be  placed  vertically  in  the  chest,  as  in  the  foetus,  the  apex  beating  at  the 
lower  end  of  tlie  sternum ;  or,  more  rarely,  the  organ  lies  transversely.  Dex- 
trocardia, the  condition  in  which  the  heart  is  on  the  right  side  of  the  body,  Ls 
much  more  important,  and  is  usually  associated  with  the  transposition  of  the 
abdominal  viscera^ — situs  inversus  viscertim.  In  these  cases  the  apex^ljeat  is 
in  the  region  of  the  ri;;ht  nipple ;  a  distinct  area  of  dulness  can  be  obtained 
to  the  right  of  the  sternum,  in  which  situation  the  heart  sounds  are  loudest; 
and,  lastly,  there  b  pulmonary  resonance  in  the  place  of  normal  cardiac  dul- 
neet.  In  the  great  majority  of  caaes^ — TO  out  of  76  '—the  abdominal  organs 
are  also  traosposed,  the  liver  on  the  left  side,  the  spleen  on  the  right  j  but  in 
a  few  instancea  the  heart  alone  has  been  misplaced,  and  under  such  circum- 
stances care  is  needed  to  diagnose  the  condition  from  dislocation  of  the  organ 
due  to  old 'Stan  ding  lung  disease  with  retraction. 

More  serious  congenital  malpositions,  but  of  less  practical  importance, 
are  the  cases  of  ectopia  cordis,  which  may  exist  in  all  grades,  from  sim- 
ple failure  of  closure  in  the  sternum — fissura  stemi — to  the  most  extreme 
condition,  in  which  the  naked  heart  lies  outside  the  chest-walL  Hodgen ' 
and  March  *  have  each  described  remarkable  examples  of  the  latter  condition. 
In  other  instances  the  heart  lies  free  in  the  neighborhood  of  the  neck,  or  it 
may  be  in  a  congenital  umbilical  hernia. 

The  malpositions  with  which  we  are  more  imniediatly  conoemed  arise  from 
disease  of  the  heart  itself  or  its  membranes,  or  from  disease  of  contiguous 
organs. 

We  judge  of  the  situation  of  the  heart  by  the  site  of  the  apex-beat,  by  the 
position  and  extent  of  the  area  of  dulness,  and  by  the  character  of  the  sounds. 
Bo  constant  in  health  is  the  position  of  the  apex-beat  in  the  fifth  intercostal 


^  Pazannnzzi,  London  M«d,  Record^  1877, 

*  American  iVortittaiier,  xviil.  p.  107. 

*  IVww.  of  the  New  York  ^aU  M^dicai  Society^  1859, 


'  Grub«r,  VirdMit^B  Afchiv,  1865, 
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epaco  that  in  our  examiimtloti  of  tlie  heart  we  seek  first  to  determine  lis  exui* 
euce  OB  afiording  the  most  important  inforioatioti  of  the  normal  situation  of 
the  organ.  The  area  of  dylness  i^  a  nmch  more  variable  guide,  depending  as 
it  does  so  greatly  on  the  degree  of  dbstension  of  the  lungs.  When,  as  sorae* 
times  happens,  neither  apex-beat  nor  area  of  dulness^  can  be  obtained,  the 
position  of  maximum  intensity  of  the  heart  sounds  becomes  an  important 
indication. 

In  regard  to  the  effect  of  respiratory  movements  in  the  position  of  the 
heart,  with  each  inspiration  it  is  drawn  down  elightlv  by  the  descent  of  the 
dia}>hrttgni,  and  it  is  sefia rated  from  the  cliest-waii  l>y  the  inflation  and 
descent  of  the  left  lobe  of  the  lang — in  deep  inspiration  to  such  a  degree  as 
to  oblitL^riite  the  area  of  dulness  and  to  prevent  the  systolic  impulse  from 
reaching  tlie  intercosistal  space. 

The  ed'eLt  of  gravity  on  the  position  of  the  heart  is  well  illustrated  by  the 
more  forcible  and  extended  beat  when  the  chest  is  bent  forward  or  when  the 
person  is  turned  toward  the  left  side — procedures  frequently  resorted  to  when 
from  any  cause  tlie  apex-bent  is  obscure. 

Of  disccise^  of  the  heart  it^self^  dilatation  and  hy^>ertrophy  are  very  commOQ 
causes  of  displacement,  and  in  general  enlargement  the  organ  may  occupy  a 
very  considerable  part  of  the  leil  side  of  the  chest,  and  the  apex-beat  in 
the  seventh  or  eighth  space  in  the  'axillary  line.  Hypertrophy  of  the  left 
ventricle  alone  pushes  out  the  apex-beat,  while  enlargement  of  the  right 
ventricle  givps  a  stronger  impuLi  toward  the  left  border  of  the  sternum 
and  a  more  marked  pulsation  below  the  ensiform  cartilage.  Hypertrophy 
and  dilatation  of  tlie  auricles  increase  the  width  of  the  cardiac  dulness,  and 
may  cause  marked  pulsation  in  the  second  and  third  spaces  on  either  side 
of  the  sternum. 

In  pericardial  efiuaion  the  heart  is  pressed  backward  and  tlie  apex  slightly 
raided. 

To  understand  clearly  the  effects  upon  the  position  of  the  heart  of  disease 
of  contiguous  organs,  we  must  bear  in  mind  their  mutual  relKtiotis,  Situated 
in  the  mediastinum  between  the  lungs  on  either  side,  it  is  subject  to  the  eia£«tic 
traction  of  these  organs,  which  counterbalance  each  other,  but  if  from  any 
cause  the  elastic  tension  of  one  lung  is  suppressed,  as  in  pneumothorax  or  in 
pleural  efl visions^  then  the  other  lung  nuiv  uLso  collaptiC  to  a  slight  degree,  and 
pull  over  the  mediastinum  and  with  it  tfie  heart.  The  ijericardinm  is  firmly 
fixed  below  to  the  diaphragm,  chiefly  to  the  central  tendon,  to  a  slight  ext4?nt 
also  to  the  muscular  substance,  but  the  union  with  the  diaphragm  h  so  inti- 
mate til  at  there  can  be  but  little  movement  of  the  attached  fMjrtion.  The 
mobility  of  the  heart  is  measured  by  that  of  the  mediastinum  and  pericar- 
dium, and  through  these  alone  the  displacing  forces  act.  The  limits  of  di&- 
hication  are  determined  by  the  attachments  of  the  central  tendon,  of  the 
inferior  cava,  and  the  great  vessels  at  the  root.  Within  the  pericardium  the 
lieart  has  a  certain  degree  of  mobility,  but  this  is  confined,  as  regards  preistire 
or  traction  efiects,  to  rotation  upon  ite  axes. 

Of  the  malpositions  due  to  changes  in  contiguous  organs,  the  following  may 
be  considered : 

Changes  in  the  Chest-wall. — The  gradual  incurvation  of  the  ribe  and  costal 
cartilages  in  some  cases  of  rickets  may  alter  the  position  of  the  heart. 

Cur^-^ature  of  the  spine,  particularly  cases  which  narrow  to  a  great  extent 
the  upper  outlet  of  the  thorax,  may  produce  very  considerable  displacement 
of  heart  and  great  vessels.  There  may  be  areas  of  extensive  pulsatiou  oa 
either  side  of  the  sternum,  and  the  condition  may  simulate  aneurism  of  the 
aorta,  as  in  a  case  reported  by  BrarawelL* 

In  certain  affections  of  the  lungs  the  position  of  the  heart  in  much  altered. 

^Umxt,  1878,  i. 
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In  emphysema,  when  extensive,  the  apex  is  directed  more  to  the  right,  and 
the  organ  ia  somewhat  lower  than  normiil»  on  account  of  the  depressed  condi- 
tion of  the  diaphragm.  The  heart  may  also  occupy  a  more  tmnsvcnje  posi- 
tioo-  The  area  of  cardiac  dulness  may  be  greatly  reduced  by  the  di>^tcnded 
left  lung,  and  there  is  usually  forcible  epigastric  pulsation,  due  to  the  lower 
position  of  the  organ  and  the  hypertrophy  of  the  right  ventricle  which  almost 
always  accompanies  emphysema. 

The  most  marked  displacement  is  proiluced  by  fibroid  induration  of  the 
lung»  with  contraction — cirrhosis.  As  the  process  of  cx)ndcnsation  goes  on,  the 
c!irat-wall  is  gradually  tlattcncd,  and  the  luudiajstinum,  with  the  heart,  drawn 
toward  the  aticcted  side.  When  the  left  lung  is  involve<l,  the  heart  may  be 
completely  to  the  left  of  the  median  line,  and  is  usually  drawn  upward  as 
well.  There  may  in  such  c^ses  be  a  very  wide  area  of  impuke,  as  the  heart 
occupies  the  position  of  the  letl  lung  in  front.  In  cirrhosis  of  the  right  lung 
the  organ  is  drawn  towanl  the  right  side,  and  the  area  of  visible  impulse  may 
be  in  the  third  and  fourth  intei>paces  to  the  right  of  the  stenium.  In  the 
process  of  slow  traction  the  heart  revolves  upon  itself  and  the  letl  chambers 
ci:>nie  uppermost^  In  many  c^ii^ea*  of  chronic  phthisis,  when  the  anterior  mar- 
gin of  the  left  lung  is  involved,  the  retraction  from  induration  may  leave  a 
Imrge  portion  of  the  heart  exposed  and  increase  the  area  of  visilde  pulsation; 
sometimes,  when  there  is  much  contraction  of  the  upper  lube,  the  organ  is 
drawfi  uf)  and  to  the  left|  and  the  a[iex-l>eat  may  be  in  the  fuurlh  interspace* 

The  prcj^sure  of  a  pneumonic  lung  may  depress  the  diaphragm  and  draw 
down  the  heart. 

Abnormal  conditions  of  the  pleurae  are  frequent  causes  of  cardiac  displace- 
ments. In  pneumothorax  there  is  collapse  of  the  lung  on  the  affected  aide, 
and  tlie  elastic  traction  of  the  sound  lung  draws  over  the  mediastinum  and 
heart.  It  is  not  that  the  heart  is  pushed  over,  a^^  so  otlen  stated,  but  the  ten- 
•ion  of  the  other  lung,  being  unopposed,  pulls  the  mediastinum  toward  the 
sound  side.  Later,  when,  as  usually  hapjiens,  eiTusion  takes  place,  the  pres- 
sure a^isists  in  the  displacement.  In  pleuritic  effusion  dislocation  of  the  heart 
to  one  side  m  almost  constant  if  the  amount  of  fluid  ia  at  all  considerable. 
Here  pressure  plays  the  most  important  part,  and  the  heart  is  gradually 
pushed  over  by  the  effusion ;  but  the  elastic  tension  of  the  lung  on  the  sound 
tide  is  also  concerned  in  the  result.  In  right-sided  effusion  the  whole  organ 
may  be  to  the  left  of  the  median  line,  and  from  the  deprcs*'ion  of  the  dia- 
phragm it  is  usually  lower  in  the  che^t,  so  that  the  apex-bejit  may  be  in  the 
sixth,  rarely  the  seventh,  interspace  in  the  axillary  line.  When  the  exuda- 
tion  is  on  the  left  side,  the  dislocation  is  more  marked,  and  there  may  be  a 
cardiac  impulse  at  the  ricfht  nipple  or  even  beyond  it.  A  coramtm  error  is  to 
regard  the  pulsation  aa  due  to  tlie  apex,  but  it  is  invariably  caused  by  some 
portion  of  the  right  chambers,  usually  the  ventricle.  Even  in  t!ie  mo>.t 
extrnsive  effusion  the  apex  is  probably  never  pushed  beyond  the  right  border 
of  the  sternum,  and  the  relative  position  of  a^ifx  and  base  is  not  clianged. 
This  I  have  carefully  noteti  in  several  autopsies.* 

In  the  gradual  absorption  of  a  pleuritic  effusion,  serous  or  purulent,  the 
heart  may  not  only  regain  its  normal  position,  but  is  in  many  instances  drawn 
toward  the  affected  side  by  the  contractinjj  false  membranes. 

Of  conditions  of  the  mediastinum  producing  displacement,  two  only  need 
he  mentioned^ — aneurism  and  tumor.  Very  large  aneurisms  of  the  arch 
usually  press  the  heart  dowiiward,  nnd  its  axis  may  be  transverse;  but 
much  depends  on  the  direction  of  growlh,  and  a  alight  latenil  and  down- 
ward dislocation  is  most  frequently  met  with.     Tumors  do  not  necessarily 

*  Fii5.  76  of  Sjbsnn^s  article  on  *'  Di(!pljK?cfncntB  of  llie  Heart*'  in  Mqpidd/i  S;/atem  of 
Mfritcif%e  gxviss  an  incorrect  iHea  of  the  ponition  of  the  organ  in  these  csieitj  as  the  ap«x 
is  represenled  as  beaciog  beneaiii  the  right  nipple. 


604  DISEASES  OF  TBE  SUBSTANCE  OF  THE  HEART. 

eauBe  disp  la  cement^  but  when  large  there  may  be  some  dielocation  in  the 
direction  of  the  growth  of  the  mass.  Most  extensive  masses  of  mediastinal 
cancer  may  occur  without  any  disturbance  of  the  position  of  the  heart. 

Diseases  of  the  abdominal  visCera  not  uncommonly  produce  dislocation  of 
the  heartj  generally  upward.  Extensive  neritoneiil  eflosion,  gaseous  or  fluid, 
forces  up  the  diaphragm,  and  with  it  the  heart,  which  may  assume  the  trans* 
verse  position,  and  tlie  apex  beat  as  high  m^  the  third  interspace.  Gas  much 
more  readily  than  fluid  rapidly  lifts  the  diaphragm  and  produces  upward 
dislocation  of  the  heart.  Diaphragmatic  hernia  of  intestines  or  stomach 
may  push  the  heart  up  or  to  one  side. 

Conditions  of  the  liver  not  infrequently  affect  the  position  of  the  heart. 
Abscess  or  hydatid  cysts  of  the  lelt  lobe  may  push  the  organ  up  and  to 
the  left-  More  rarely  large  hepatic  tumors  drag  the  diaphragm  down,  and 
with  it  the  heart.  Very  great  splenic  enlargement,  aa  in  leukemia,  may 
push  up  the  diaphragm  and  lift  the  heart. 

Other  abdon\inal  growths,  as  large  retro-peritoneal  and  ovarian  tumors  or 
aneurism  of  the  abdominal  aorta,  may  occasionally  produce  the  same  eflTeet, 
Knowsley  Thornton  has  given  in  FothergilFs  work  on  the  Heart  an  excellent 
account  of  the  upward  displacement  of  the  heart  in  ovarian  disease. 

As  a  very  rare  eircumiitance,  the  heart  is  displaced  by  accidental  injury  to 
the  chest-walls*  The  case  which  Stokes  relates  of  this  kind  was  probably,  as 
he  subsequently  suggested,  due  rather  to  the  eflects  of  the  pleuritic  eifu&iou 
which  followed  the  accident. 

The  dislocations  of  the  heart  when  gradually  induced  rarely  disturb  to  any 
serious  extent  the  functions  of  the  organ. 


Myocarditis. 

Inflammation  of  the  heart-muscle  is  rarely  primary ;  usually  it  is  associ- 
ated with  eudo-  or  pericarditis,  strain,*  embolic  processes,  msease  of  the 
arteries,  or  the  presence  of  certain  poisons — diphtheritic,  rheumatic,  etc — 
in  the  blood. 

We  may  reco^ize  three  forms^ — acute  suppurative,  acute  interstitial,  and 
chronic  myocarditis.  By  many  writers  the  parenchymatous  degeneration  so 
frequent  in  fevers  is  regarded  as  an  inflimmiation,  "but  it  is  the  result  of  a 
process  which  we  can  scarcely  term  iniiammatc>ry. 

Acute  suppurative  myocarditis  is  almost  invariably  associated  with  pysBmia 
or  with  malignant  endocarditis,  and  in  most  instances  may  be  regarded  as 
embolic  In  severe  pyiemia  from  any  cause  foci  of  suppuration  are  not  infre- 
quently met  with  in  the  walls  of  the  ventriclejs.  There  may  be  multiple 
abscesses  or  a  siogle  puruieut  collection  varying  in  size  from  a  pea  to  a 
walnut.  Numerous  miliary  ab&ceases  are  not  m)  oflen  met  with  in  ordinary 
pysemia  aa  in  endocarditis.  If  large,  the  abscess  may  burst  into  the  heart  or 
into  the  pericardium  and  excite  inflammatioa  of  this  membrane;  or,  indeed^ 
w^ithout  perforation,  as  I  saw  in  one  instance.  The  calcareous  nodules  occa- 
sionally found  in  the  muscle-substance  have  been  regarded  as  healed 
abscesses.  Suppurative  myocarditis  is  a  frequent  result  of  malignant  endo- 
carditis, and  we  meet  with  it  either  in  the  form  of  miliary  absceeees,  scattered 
in  numbers  through  the  substance,  or  as  large  solitary  atscesaes  at  the  bases 
of  vegetative  outgrowths  or  in  connection  with  excavating  ulcers  of  the  endo- 
cardium, valvular  or  mural.     The  small  embolic  abscesses  vary  in  size  from 

*  Some  French  writers  refer  spechilly  to  the  occurrence  of  myocartiitiA  from  Btnia  or 
prolonged  muscular  exercise — myociirdite  de*  Burmene^.  Peter  {Midadirs  da  Ckrur^  Pari*, 
1883)  gives  twa  cases  (without  autopey ),  and  qiintes  u  owe  from  EevilUod,  whcwe  work 
{La  FatiguCf  Lausanne,  IS^O)  I  hay«  not  beeo  able  to  conaulL 
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a  pm's  head  to  a  pea,  and  may  occur  in  ejctraordinary  numbers  in  the  muaclc- 
BUDstance  of  all  the  chambers.  They  pre-sent  usually  a  central  grayish-white 
li>cus  of  suppuration  surrounded  by  a  zone  of  deeply-congested  and  hemor- 
rhagic tiiisue.  Microscopically,  there  is  a  central  infiltration  of  leucocytes  with 
destruction  of  the  muscle*fibres,  and  in  every  instance  colonies  of  mifnicoeei 
can  be  readily  diincovered.  These  abscesses  are  identical  in  character  with 
those  occurring  in  the  kidneys,  intestines,  and  brain.  Sometimes  at  the  base 
of  large  endocardial  outgrowtli?^*  pnrticularly  of  the  aortic  segments,  abscesses 
are  found  extending  deep  into  the  muscle -substance,  and  even  perforating  the 
wall.  These  occur  most  ofleo  in  the  left  ventricle,  btit  occasionally  in  the 
right,  as  in  a  case  of  stenosis  of  the  pulmonary  valves  at  the  Montreal  (len- 
enil  Hospital,  in  which  there  was  an  abscess  cavity  in  the  wall  of  the  right 
ventricle  the  size  of  a  marble,  situated  at  the  base  of  some  endocardml  vege- 
tations. The  acute  ulcer  of  the  heart  ia  of  the  nature  of  a  suppurative 
myocarditis,  having  its  start ing-pohit,  in  the  great  majority  of  cases,  in  the 
endocardium.  It  may  perfomte  the  wall  of  the  ventricle,  as  in  the  cases  of 
Mackenzie*  and  Keating.'  The  blutid-pressure  in  the  abscess-cavity  may 
dilate  the  wall»  an{l  form  what  is  known  as  acute  aneurism  of  the  heiirt. 
Acute  interstitial  myocarditis  occurs  in  connection  with  the  infectious  fevers, 
and  als<:^  witii  t)eri carditis,  more  rarely  endocarditis.  It  is  charaeterized  by 
the  pre-sence  o!  numerous  round  cells  in  the  interfibrillar  tissue,  multiplica- 
tion of  the  corpuscles,  and  degeneration,  granular  or  fatty,  of  the  muscle- 
fibred.  The  coarse  appearances  are^a  relaxed  state  of  the  cardiac  walls, 
pale  or  turbid  condition  of  substance,  in  extreme  instances  a  sodden,  soft 
friable  state,  so  that  the  muscle  readily  tears  on  pressure.  In  acute 
pericarditis  the  superficial  myocardium,  for  a  line  or  two  beneath  the 
membrane,  frequent ly  presents  tbb  condition  in  a  typical  manner;  it  looks 
pale  and  turbid,  contrasting  strongly  with  the  dee|>er  pnrt^,  and  on  examina- 
tion presents  infiltration  of  leucocytes,  swelling  of  the  interstitial  tissue,  some- 
times efllision  of  blood-corpuscles,  and  a  swollen,  granular,  or  fatty  state  of 
the  muscle-iibre^.  Although  the  process  may  be  intense,  suppuration  rarely 
occurs,  whereas  in  myocarditis  supervening  upon  inflammation  of  the  endo- 
cardium it  is,  ns  we  have  seen,  not  uncommon.  A  similar  diffuse  interstitial 
process  is  met  with  in  many  of  the  fevers.  In  rheumatism,  typhus,  scarlet 
fever,  small-pox,  and  diphtheria  the  myocardium  may  be  found  relaxed  and 
soft,  the  chambers  dilated,  the  substance  pale,  easily  torn,  in  some  instances 
extremely  soft;  and  this  condition  has  been  variously  described  as  inflanuua- 
tory  or  degenerative.  While  not  denying  that  such  a  state  of  the  muscle- 
fibre  may  he  brought  about  by  the  action  of  the  fever  or  the  influence  of 
some  specific  poison  without  any  signs  of  inflammatory  action,  yet  in  other 
instances  changes  hav^e  been  found  which  are  c\ndently  of  the  nature  of  a 
myocarilitis.  In  these  cases  the  intermuscular  connective  tissue  is  swollen,  infil- 
trated with  round  cells  and  nuclei,  the  vcj^sels  are  dilated,  and  often  there  are 
minute  extravasations  and  the  muscle-filjres  are  granular  and  fatty,  with 
indistinct  striie  and  nuclei.  As  Leyden*  has  pointed  out,  this  condition  prob- 
ably aflbrds  an  explanation  of  some  of  the  cases  of  sudden  death  in  diph- 
theria. It  may  occur  without  the  coarse  or  microscopic  appearance  of 
degeneratiuu  of  the  musele-fibres,  and  wlien  of  any  duration  may  produce 
areas  of  atrophv.  Though  usually  diffuse,  it  may  be  patchy  and  limited  in 
distribution.  Martin*  has  described  in  cases  of  sudden  death  in  diphtheria 
and  typhoid  fever  an  acute  endarteritis  of  the  small  branches  of  tfie  coro- 
nary arteries,  which  probably  has  a  close  relationship  with  this  acute  inter- 
ititial  myocarditis, 

«  Tram,  of  (!■  '  Phifitman.'*  of  Philadelphia^  1879, 

^ZeU9chtifi}.'  -  Medkin,  Bd,  iv,  ^EamdeMidmw,  188L 
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Tl^e  SYMPTOiMs  of  acute  myocarditis  are  those  of  cardiac  weakne.88  and 
irritability,  and  it  is  the  conditions  under  which  these  occur  which  make  ua 
Buspect  involvement  of  the  myocardium  rather  than  any  special  features  per- 
taining to  the  di.sease.  We  may  reasonably  suspect  \Xb  pr^jsence  in  a  case  of 
rheumatism^  puerperal  fever,  or  other  specific  fever  when  the  patient  com- 
plains of  cardiac  distress  or  actual  pain,  with  sliortness  of  breath,  and  on 
examination  we  find  a  weakened  impulse,  feeble,  indistinct  first  sound,  and  a 
pmall,  irregular  poise.  The  area  of  heart-dulness  is  increaj^ed*  and  there  may  he 
a  rimrnmr  due  to  muscular  incompetence.  There  ib  usually  fever,  but  this  is 
generally  due  to  the  primary  affection.  The  symptoms  are  tho^e  of  a  weak 
and  dilated  heart,  and  are  peculiar  only  in  the  mode  of  onset  and  the  circum- 
stances  under  which  they  arise.  A  point  of  note  observed  by  Stokes  is  the 
weakeninjj  or  disappearance  of  organic  murmurs  durinja- an  attack  of  acute 
myocarditi*?.  In  acute  pericarditis  ^rnive  implication  of  the  myociirdium  may 
l>e  suspected  when  the  pulse  gets  small  and  rapid,  dyspna^a  urgent,  and  the 
cardiac  pain  is  increased.  8uch  symptoms,  in  the  absence  of  copious  effii- 
sion,  wouhl  appear  to  indicate  extension  of  tlie  inflammation  to  the  heiirt- 
muscle.  Even  the  occurrence  of  su[>pu ration  has  no  distinctive  symptoms^ 
as  it  alnu^t  invariably  occurs  as  part  of  a  pytemic  process,  and  the  cardiac 
weakness  which  supervenes  may  be  regartled  as  an  outcome  of  the  sej^tic  or 
febrile  condition.  The  bursting  of  an  abscess  into  the  pericardium  will  excite 
violent  pericarditis.  In  the  case  of  Kortum,  referred  to  by  Friednch,'  an 
absceKP  m  the  septum  biir^t  into  the  ventricle ;  the  symptoms,  which  devel- 
<»ped  suddenly  during  a  lecture,  were  a  sense  of  constriction  in  the  chest, 
dyspncea,  and  lividity,  and  death  occurred  in  six  hours. 

The  BiACJNOSis  can  rarely  be  made  with  certainty;  at  the  best  we  can  sub- 
pect  its  presence  under  the  conditions  above  mentioned. 

The  course  of  ?nppunitive  myocarditis  is  always  unfavorable,  but  the  fatal 
termination  of  the  case  is  usually  dependent  on  concomitant  cause*.  The 
possibility  of  recovery  in  some  instances  of  abscess  of  the  heart  is  suggeeted 
by  the  occurrence  oi*  caseous  and  cretaoeoufl  maascss,  probably  the  rcmnanta 
of  collections  of  pus. 

The  chief  danger  in  interstitial  myocarditis  is  heart  paralysis  and  sudden 
death,  as  occur  in  diplitheria  and  occasionally  in  rheumatism.  From  mild 
grades  of  the  disease  recovery  may  take  place,  and  even  when  general  and 
severe  it  has  oflen  been  some  indiscretion  which  ha.s  induced  the  coUuiise,  as 
sudden  sitting  up  in  lied  or  getting  out  to  attend  to  the  calls  of  nature.  Pos- 
sibly the  slight  intranmscular  scars  and  spots  of  atrophy  furnish  evidence  of 
past  aeiit«  myocarditis. 

WTien  suspectetl,  the  treatment  should  consist  of  absolute  rest,  muscular 
and  mental,  with  careful  feeding  and  stimulation.  If  a  rheumatic  case  upon  the 
alkaline  or  salicylate  treatment,  the  remedies  should  be  gtopf)ed.  I  saw  sudden 
death  from  heart  failure  in  a  case  of  acute  rheinnatlsm  in  which  during  four 
days  the  full  alkaline  treatment  of  Fuller  was  followed,  and  in  which,  by 
mistake,  a  much  larger  quantity  of  the  bicarbonate  of  soda  was  given  eacli 
day  than  had  been  intended.  Strychnia  and  small  dories  of  iiuinine  may  lie 
given.  Shall  digitalis  be  employed  in  acute  myocarditis?  Upon  this  Dcant 
authorities  differ.  If  we  regard  it  as  simply  increasing  the  force  or  the 
muscular  con  tract  ions,  we  can  understand  tne  fear  of  straining  a  weakened 
heart;  but  digitalis  has  important  trophic  influences,  and,  while  it  stimu- 
lates the  vigor  of  the  contraction,  improves  the  nutrition  of  the  henrt-mu»cle 
and  renders  it  better  able  to  contract.  Atlcr  all,  the  question  amounts  to  the 
giving  of  digitalis  in  dilatation,  and  with  a  weak  first  sound  and  feeble  at'tion  the 
careful  administration,  in  conjunction  with  stimulants,  will  be  found  beneficial. 
Peter*  speaks  highly  of  the  application  of  a  blister  in  the  region  of  the  heart. 

»  FtreAov^c  Handhtich,  Bd.  v.  r  *'  Herxkrankheitcn,"  8.  275.  ^  Loe.  ciL 
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Chronic  Myocarditis  (Fibroid  Heart), 

A  coDditioQ  ctiaracterized  by  the  siibtjtitution  in  areas  of  variable  extent 
of  &  fibrous  connective  tissue  for  the  miiscular  substance.  It  is  an  interstitial 
growth,  comparable  to  the  cirrhosis  of  other  organs,  and  the  musele-elemeDts 
in  the  affected  regions  are  wasted  or  entirely  destroyed.  The  process  may 
occur  in  a  niild  grade  throutrhout  the  organ,  but  it  is  more  common  to  find 
it  distributed  in  certain  parts  which  seem  specially  prone  to  this  form  of 
degeneration . 

The  conditions  under  which  it  is  most  likely  to  occur  are  those  which  we 
find  in  connection  with  arterio-eclerosis.  It  is  an  affection  of  adult  and 
advanced  Hfe,  and  is  met  with  most  frequently  associated  with  dii^ease  of  tl»e 
coronary  arteries.  In  chronic  valvular  affections  it  is  very  common,  and  may 
be  part  «if  the  so-called  cyanotic  induration  or  an  extension  from  the  thick- 
ened endocardium.  Bomctimea  it  seems  a  part  of  a  genexal  arterio-capiliary 
fibrosis.  In  a  few  ciises  there  is  direct  extension  from  the  perleixrdiuni. 
Rheumatism  is  in  this  way  indirectly  responsible ;  possibly  some  of  the  caa^ 
are  directly  traceable  to  acute  interstitial  myocarditis  occurring  in  this  dis- 
ease. Chronic  alcoholism,  syphilis,  and  gout  are  prominent  factors  in  the 
etiology.  .Some  of  the  most  marked  cases  give  no  clue  in  the  history  or 
habits  of  any  conditions  which  we  could  reasonably  connect  with  the  disease. 
Males  are  more  oilen  affected  than  femalt^.  The  tendency  to  arterio-selerosis 
seems  tt^  run  in  some  families.  Mental  anxiety  is  not  without  intluenee,  and 
when  the  disease  is  established  seems  very  liable  to  bring  on  the  anginoid 
attacks.  The  situation  and  extent  of  the  fibrosis  are  very  variable.  The 
papillary  muscles  and  the  columnsB  carnea^  of  the  lefl  ventricle  are  most  fre- 
quently affected,  less  oflen  the  corresjxmding  structures  on  the  right  side. 
The  middle  portion  of  the  muscular  bundles  nnd  the  apices  of  the  papilhe 
are  firat  involveii.  In  the  latter  the  process  may  extend  almost  to  their  bases, 
but  on  section  it  will  be  found  that  it  is  more  advanced  in  the  superficial  than 
the  deep  parts.  This  change  is  very  common  m  cases  of  valvular  disease 
with  hypertrophy,  especially  mitral  stenosis,  but  it  oflen  occurs  in  elderly 
persons  who  have  had  no  special  heart  symptoms. 

Beneath  patches  of  pearly-white  thickened  endocardium  local  fibrosis  may 
occur,  often  seen  at  the  upper  part  of  the  septum  in  left  ventricle,  and  in  the 
dilated  and  thickeneil  lefl  auricle  of  mitral  stenosis,  and  occasionally  hi  uther 

H.rta*  This  is  usually  regarded  as  an  extension  from  a  chronic  enth^carditia. 
ore  rarely  the  fibrosis  extends  from  a  thickened  pericardium,  but  cases  are 
on  record  of  the  conversion  f>f  the  outer  layers  of  toe  muscular  fibres  into  a 
firm,  hard  tissue.  We  fre(iuenlly  meet  with  scattered  arexis  of  fibrosis  in  sej^ 
turn  and  ventricular  walls  without  any  implication  of  peri-  or  endocardium. 
During  fcetal  life  an  endo-myocarditis  may  occtir  in  tne  conus  of  the  right 
ventricle,  less  frerjuently  in  the  lell,  and  produce  very  great  narrowing  by 
the  gradual  contraction  of  the  newly-formed  tissue.  But  the  conditiun  to 
which  the  term  fibroid  heart  can  be  niost  properly  given  is  an  extensive  affec- 
tion of  the  left  ventricle,  involving  most  commonly  the  anterior  wall  near 
and  at  the  apex  and  the  lower  part  of  the  septum.  In  thc^e  cases  there  may 
be  marked  bulging  at  the  apex,  and  on  section  the  wall  cuts  with  great  resist^ 
ance,  and  a  dense  fibrous  tissue  of  a  grayish-white  appearance  occupies  the 
position  of  the  myocardium.  In  extreme  cases  a  large  part  of  the  septum 
and  anterior  wall  is  in  thii?  state,  and  may  present  only  traces  of  muscular 
tissue.  There  is  usually  thinning,  sometimes  thickening,  of  the  affect-ed  por- 
tions, and  the  septum  bulges  toward  the  right  ventricle.  The  endocardium 
is  opaque,  otlen  much  chickened,  and  directly  continuous  with  the  fibrous 
tissue.    The  columnae  carne®  may  be  narrow  and  flattened,  and  the  lacunce 
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between  them  very  umalL  The  chamber  is  usually  dikt-ed.  The  upper  third 
of  the  septum  aiitl  the  base  and  posterior  wall  of  the  ventricle  in  such  casm 
present  a  marked  contrast  tcj  the  affected  imrte,  and  may  IcKtk  natural,  but 
more  commonly  are  hypertrophied.  The  other  chambers  may  not  show  any 
special  change  or  there  may  be  scattered  areas  of  fibrosis.  The  thinning  and 
dilatation  at  the  apex  and  septum  are  the  conditions  which  precede  and  lead 
to  the  formation  of  cardiac  aneurism.  The  vnlves  may  he  normal,  but  in 
many  ca^es  there  is  sclerotic  endocarditis  and  retraction.  The  hist^loj^^ical 
appearance  varies  much  with  the  stage  of  the  process.  When  early  or  where 
advancing,  the  musele-buadles  aie  seen  separated  by  round  and  elongated  cells. 
The  process  is  usually  more  marked  about  groups  of  fibres,  which  gradually 
become  isolated  by  the  increase  of  the  growth,  and  in  thb  way  one  oft«sn  seea 
streaks  or  patches  of  muscle-tii?sue  surrounded  by  tlie  fibrous  elements.  The 
destruction  of  the  muscle-cella  is  apparently  by  pressure;  they  gradually 
waste  and  present  the  condition  of  brown  atrophy,  the  pigment  of  which 
remains  and  indicates  the  position  of  the  fihrcii.  The  intimate  patholo^  of 
the  process  is  of  great  mterest.  Doubtless  in  some  instances  we  may  attribute 
the  fibrosis  to  an  extension  of  an  indurative  prcwess  from  the  entio*  or  peri- 
cardium, but  the  researches  of  Tan  tain/  Martin/  Huber  (Knrl).*  and  others 
have  thrown  a  new  light  on  the  subject,  and  it  seems  probable  that  in  roost 
instances  the  fibroid  degeneration  is  assw:>ciatcd  with  changes  in  the  coronary 
arteries.  The  former  describes  an  endarteritis  and  a  periarteritis  of  the  small 
vessels,  leading  to  disturbnnce  of  nutrition  and  increase  of  the  connective 
tiBBue  (sclerose  dyetrophirpie).  Huhcr  in  a  considerable  nunjber  of  cases  has 
traced  the  connection  between  the  arterio-sclcrosis,  chieiiy  of  the  smaller  twig?, 
and  the  indurative  process.  The  region  supplied  by  the  obliterated  arteriole 
is  in  the  condition  of  an  infarct  and  undergoes  an  amcmic  necrosis,  and  sub- 
sequently by  a  proliferating  myocarditis  is  transformed  into  a  fibroid  area. 
The  condition  is  well  described  and  figured  by  Zicglcr.*  Why  this  obliterat- 
ing endarteritis  should  be  so  limited  in  the  majority  of  cases  to  the  ves4*cls  of 
the  left  ventricle  is  not  very  clear.  The  parts  most  distant  from  the  aorta 
seem  most  liable  to  the  process,  as  the  apex  and  the  tips  of  the  papillae;  and 
it  is  interesting  in  this  connection  to  note  that  the  left  coronary  artery  is  more 
frequently  diseased  than  the  right. 

In  the  milder  grades  of  fibrous  myocarditis,  when  only  the  apices  of  tlio 
papilke  and  thin  layers  beneath  the  endocardium  are  involved,  the  heart 
does  not  appear  to  be  seriously  affected  ;  but  when  of  any  extent  the  vigor 
and  force  of  the  contractions  are  impaired,  and  the  ventricle  ia  unable  to  do 
the  work  of  a  healthy  muscle.  CVimpensatory  hvi>errrophy  ia  not  readily 
established,  possibly  on  account  of  the  arterial  sclerosis  on  which  many  of 
the  cases  seem  to  depend,  although  In  rare  instances,  as  in  a  specimen  referred 
to  by  Quain,^  there  may  be  very  great  muscular  hypertrophy*  Dilatation  of 
the  left  ventricle  is  much  more  apt  to  follow,  as  the  fibroid  walls  have  not 
the  resisting  iiower  of  muscular  tissue,  and  the  patients  finally  present  a 
clinical  picture  of  heart  failure.  The  gradual  yielding  of  the  fibroid  region 
may  result  in  aneurism. 

There  are  no  characteristic  symptoms  to  indicate  the  condition.  The  fibroid 
heart  is  a  weak  heart,  and  it  is  scarcely  possible  to  distinguish  it  from  fatty 
degeneration.  A  feeble,  irregular,  sometimes  slow,  pulse,  dyspnoea  on  exer- 
tion, and  painful  angiuoid  attacks^ — symptoms  which  may  have  persisted  for 
many  years — are  special  clinical  features  in  many  cases.  In  a  patient  1  exam- 
ined some  years  ago  for  Pabner  Ilownrd  of  ^lontreal  —  a  typical  instance  of 
the  condition  under  consideration — the  first  siymptoma  began  eight  years  be- 
fore death  with  angina^  and  there  were  repeated  attacks  of  cardiac  asthma* 

1  TA^«c  di  Btrii,  1878.        *  Erime  de  Mtdkint,  1 883.        »  Vtrchmtfn  Artkif,  Bd.  Ixxiii. 
*  Foihologische  Aiwlomk^  Lief  ii.,  1884.  *  **  Lumleian  Lecturee,**  L<iwrt,  1872,  L 
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A  careful  study  of  the  case  was  made  by  Howard  *  extending  over  several 
years,  and  weak  heart,  dyspnoea  on  exertion,  and  anginoid  attacks  were  the 
prominent  gyniptoms. 

Several  very  careful  studies  of  the  disease  have  been  made  within  the  past 
few  years.*  Among  the  symptoms  the  following  may  be  specially  considered. 
The  first  place  seems  accorded  by  all  to  the  cardiac  wcakne-ss,  and  in  conse- 
quence the  pulse  is  feeble.  By  some  (Riilile)  irregularity  is  regarded  as  a 
special  feature  (delirium  cordii^),  but  Ebstcin  refers  to  three  crises  in  which 
the  pulse  was  always  regular.  Juhcl-Renoy  also  8pe4ikfl  of  it  as  frequeiit  and 
regular.  In  many  case^  the  n  urn  her  of  bouts  appears  about  normal ;  in  others 
there  is  a  great  increase;  while  in  a  third  set  the  pulse  may  be  very  slow,  sink- 
ing to  40  or  50  per  minute.  It  is  evident  that  in  regard  to  regularity  and  fre- 
quency of  the  pulse  there  are  very  great  ditlereuces.  In  this  connection  it  is 
interesting  to  refer  to  the  case  of  thrcimbosis  of  the  coronary  artery  reported 
by  Hiimraer,*  in  which  the  pulse  sank  to  8  per  minute. 

Ajigina  is  a  most  important  symptom  ;  attticks  may  recur  for  yearsi  and 
death  may  take  place  in  a  paroxysm.  Asthmatic  attacks  are  \qty  common  t 
a  feeling  of  impending  suffocation,  and  gnsjnuii  for  lireath  amounting  in  some 
instances  to  urgent  dyspnoea.  GCderaa  of  the  hings  may  occur  in  these  attacks. 
Fainting  and  pseudo-apoplectic  attacks  are  frequent  symptoms.  The  physical 
Bigne  are  not  very  definite  or  constant.  The  apex-heat  may  be  displaced  and 
weak,  perhaps  unrecognizable.  With  an  increase  in  the  area  of  dulness  this 
is  a  sign  of  dilatation.  A  systolic  murmur  at  the  apex  is  not  infrequent. 
There  mav  be  the  bruit  de  galop;  gradual  heart  failure,  with  general  dropsy, 
is  the  mode  of  termination  in  a  considerable  number  of  cases. 

The  DIAGNOSIS  can  rarely  be  made  with  certainty.  The  combination  of 
weakened  heart,  atheromatous  artcrias,  and  angina  attacks  occurring  in  a 
person  above  fifty  years  of  age  is  certainly  suggestive  of  the  existence  of  this 
condition  ;  but,  as  will  be  seen*  this  group  of  sjTnptoms  occurs  n\m  in  fatty 
decener;itioo,  although  the  anginoid  attacks  are  probably  not  so  frequent. 

In  spite  of  the  admirable  elinicftl  memoirs  above  reierred  to,  we  are  still 
in  need  of  careful  studies  of  an  extensive  series  of  cases,  whereby  we  can  get 
information  which  will  enable  us  to  distinguish  more  clearly  than  we  can  at 
present  the  diseases  of  the  myocardium  from  one  another.  In  this  respect 
our  pathological  knowledge  is  in  advance  of  our  clinical. 

The  TREATMENT  is  largely  that  of  cardiac  dilatation  and  angina,  which 
will  he  elsewhere  considered-  The  condition  is  a  chronic  one,  and  often  asso- 
ciated with  hypertrophv,  and  many  of  the  symptoms  are  dependent  upon 
failing  copipensation.  tinder  such  circumstances  digitalis  is  indicated^  out 
when  there  are  attacks  of  angina  aiution  must  be  exercised  in  its  use. 


Tlie  Degenerations  of  the  Heart-Muscle, 

Under  this  division  we  shall  consider  the  following  conditions,  all  of  which 
are  characterized  by  an  alteration  in  the  quality  and  an  impairment  of  func» 
tion  in  the  affected  tissue:  1,  Anfemic  necrosis;  2.  Parenchymatous  degen- 
eration;  3.  Fatty  changes,  infiltration  and  degeneration;  4.  Brown  atropby; 
5.  Amyloid  degeneration  ;  6.  Hyaline  degeneration ;  and  7-  Calcareous  de- 
generation. 

*  **  Fibroid  Difleftse  of  the  Heart,*'  Onvida  3/^w/,  and  Surqind  Journal^  vol.  viii.,  18.^0, 

*  Rfihle,  "  Ziir  DtagnoM  der  Mvocardiiin,"  Df^nit^chei  Arrhit  f.  klin.  M^tt,  Bd,  xxii.; 
Ebtitein,  Z*iLnrhnfl  fur  Hinmrhf  Mt^mn^  Bd.  y\. ;  I^eyden,  Ehid-<,  fed.  Fiii,— a  ninst  import- 
ant iind  exhnuBtire  article;  Welch,  in  a  paper  rewl  Wfnre  the  Medical  Seclion  ol  the 
American  Me<lic«l  A<csodation,  Washington  Meetings  18S4 ;  Juhel-Renoy,  Arthivm  ^in,  dd 
Mhireiiw,  Jiiillet,  l«83. 

■  Wkner  MtsL  W<>rhm9chnft,  1878,  No.  6, 
Vou  III —39 
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1.  Ancemic  necrosis  is  a  condition  wliioh  results  in  the  heart-muscle  when 
a  branch  of  the  coronary  artery  is  blocked  either  by  a  thrombus  or  nn  embo- 
lus, or  is  obliterated  by  a  progressive  sclerosis.  The  region  supplied  by  the 
afiected  vessel  is  deprived  of  blood  and  undergoes  a  process  of  infarct  ion.  In 
some  instances  the  tissue  is  not  in  Jilt  rated  with  blood,  as  in  an  ordinary  infarct, 
but  has  a  pale  yellowish  color  and  is  very  soft.  When  there  is  extravasation 
the  color  is  more  reddish-browiL  Histologically,  the  muscle-cells  are  found 
in  a  state  of  granular  depencnitiun,  and  on  st4iinii)g  the  nuclei  do  not  take 
the  tint,  and  the  whole  ticisue  ultimately  nssumes  the  homogeneous  granular 
aspect  of  coagulation  necrotiLs.  There  may  lie  fatty  degeneration  in  the  con- 
tiguous muscle-fibres,  and  finally,  as  with  infarcts  in  other  organs,  fibroid 
induration  takes  place.  This  process,  as  before  mentioned,  pbiys  an  import- 
ant part  in  the  production  of  the  fibroid  patches  sciittere<l  through  the  myo- 
cardium. When  fresh,  the  softening  of  the  aHected  region  may  be  marked, 
and  the  name  myomalacia  cordis  which  Ziegler  ^  has  suggested  is  so  far  suit- 
able, but  it  seems  more  appropriately  applied  to  that  condition  of  general 
softening  of  the  organ  met  with  in  severe  fevers.  This  process  most  fre- 
quently aflecta  the  left  ventricle,  and  if  extensive  may  lead  to  rupture. 

The  clinical  aspects  of  this  condition,  as  inrJut'ed  by  sclerosis  of  the  coronary 
arteries,  have  been  recently  studied  with  great  care  by  Ix^yden.'  In  acute 
cases  death  occurs  in  a  few  hours  with  symptoms  of  intense  angina  pectoris 
and  heart  failure.  The  subacute  cases  are  ehiiracterizt'd  by  recurring  anginoid 
attacks  lasting  from  a  few  minuter  to  half  an  hour.  There  may  be  uttackii 
of  asthma  with  heart  weakness,  and  signs  of  oedema  of  the  lungs.  The  clin- 
ical picture  is  that  of  angina  pectoris,  and  the  patient  may  have  had  similar 
attacks  on  previous  occasions. 

2.  Parenchymatcms  Degeneration. — The  relation  of  inflammation  of  live 
heart-substance  to  this  degeneration  is  still  somewhat  indetinite.  I  have 
under  Myocarditis  described  an  acute  interstitial  form  characterixed  by  inter- 
fibrillar  swelling  with  exudation  and  proliieration  of  corpuscles,  and  often 
granular  or  fattv  degeneration  of  the  muscle-rells,  The^iC  chanpes  may  cer- 
tainly be  regarded  as  inflammatory,  ajid  they  are  met  with  either  in  itssoci- 
ation  with  endo-  or  pericarditis  or  in  connection  with  specific  fevers.  Under 
the  terra  parentihymatoua  degeneration  or  cloudy  swelling  Vircbow  descriU]»d* 
a  change  of  frequent  occurrence  in  the  beart-muscle  and  elsewhere,  which  I 
think  should  be  distinguished  from  myositis,  although  the  two  proccns**?  nmy 
lead  to  alterations  diHicult  to  distingnish  macroscopically.  It  ij*  churact<*nzed 
by  a  pale,  turbid  state  of  the  cardiac  muscle,  general,  not  limitcfl,  atid  a 
relaxed,  soft,  brittle  condition  of  the  walls.  The  turbidity  and  softness  are 
the  epecial  features ;  there  are  no  peri-  or  endocardial  duinges — simply  the 
loss  of  cob>r  and  consistence.  It  is  the  softened  heart  of  La  en  nee  and  of 
Louis;  and  Stokes  speaks  of  an  instancf  in  which  "1*0  great  was  the  softening 
of  the  organ  that  when  the  heart  was  grasped  by  the  gi'eat  vessels  and  held 
with  the  apex  pointing  ui>ward,  it  fell  down  over  the  hand,  covering  it  like 
the  cap  of  a  large  mushroom/'*  Microscopically,  the  fibres  are  indistinct, 
the  protoplasm  occupied  by  fine  granules  which  obscure  the  stria?,  antl  some- 
times the  nuclei.  FroUferative  changes  rarely  occur,  although  swelling  and 
raultiplicatiun  of  the  nuclei  and  the  interstitial  cells  have  been  describtHl. 
The  grannies  may  be  extremely  minute,  or  so  large  that  they  are  mistaken 
for  fat.  They  are  genfrally  uniform  in  size,  mid  are  8t*attered  irregularly 
through  the  fibres.  In  extreme  grades  the  entire  fibre  may  be  occupied  by 
them,  and  no  trace  of  structure  can  be  seen.  Dilute  acids  and  alknlies  dis^ 
Bolve  the  granules,  but  they  resist  the  action  of  ether,  indicating  their  albu- 
minous nature.     This  condition  is  met  with  in  the  infectious  diseases— t\7)hoid, 

*  Lne,  nt  '  Zekj*ehriff  f,  klin.  ^frd^  Bd.  vii.,  18S4. 

'  ArcKit},  vL  *  DiHOses  oj  tU  Heart,  Am.  ed.,  p.  373, 
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typhus,  small-pox,  pycemia,  remittent  fever,  etc.— particularly  when  the  dis- 
ease is  protracted  and  the  teraj>erature  high.  Apparently,  we  mtiet  regard 
it  as  an  expression  of  the  effect  of  the  poison  npju  tlie  metabolism  of  the 
fibres,  inducing  a  separation  of  all*uminous  particles  in  a  granular  form. 
That  the  high  temperature  alone  does  not  produce  it  is  demonstrated  by  its 
absence  in  many  other  diseases  in  which  this  condition  prevails.  The  relation 
to  tatty  degeneration  is  not  clear.  It  would  appear  to  precede  the  develop- 
ment of  this  change. 

The  effect  of  this  degeneration  is  virtually  the  same  as  that  of  myocarditis, 
already  described.  It  produces  the  weak  heart  of  fever  m  well  described  by 
Stokes,^  with  indistinct  impulse,  feeble  or  imperceptible  first  sound,  and  pro- 
gressive diminution  of  contractile  power.  Tliere  is  often  a  great  reduction  in 
the  number  of  beats,  which  may  siuk  to  40  or  50  per  mmute.  In  severe 
cases  of  typhoid  fever  we  often  have  an  opportunity  of  studying  the  pro- 
gressive enfeeblement  of  the  heart  with  weakening  or  disappearance  of  the 
fii^t  sound. 

To  Stokes  we  are  indebted  for  the  suggestion  of  the  use  of  alcohol  in  this 
condition,  and  the  experience  of  the  past  forty  years  hris  fully  confirmed  this 
practice  of  the  Dublin  school. 

3,  Fatty  Heart.^ — Two  conditions  of  the  heart  are  recognized  under  this 
heading — viz.  fatty  infiltration  and  fatty  degeneration. 

Fatty  Infiltration. — Cor  adiposum,  Liponiatosis  cordis,  and  Fatty  hyper- 
trophy or  overgrowth  are  synonyms  found  in  the  older  and  more  recent 
works. 

A  condition  in  which  there  h  an  exce^  of  fat  beneath  tire  pericardium  and 
a  growth  of  the  same  between  the  fibres  of  the  myocardium.  There  is  nor- 
mally a  certain  amount  of  fat  in  tlie  cardiac  groves,  particularly  the  auriciihv 
ventricular,  and  ahmg  the  coronarv  arteries.  An  excess  is  not  infrequently 
met  with  in  connection  with  general  atrophy,  whether  the  result  of  disease  or 
the  natural  decay  of  old  age.  Here  it  serves  as  padding,  and  has  no  patho- 
logical significance.  In  \QTy  corpulent  j>ersons  there  is  always  nuich  9ul>- 
pencardial  fat;  it  forms  a  part  of  the  general  obesity,  and  in  this  state  an 
exceasive  accumulation  may  lead  to  a  dangerous  or  even  fatal  impairment 
of  the  contractile  power  of  the  heart.  Obesity  is  the  expression  of  a  morbid 
tendency,  generally  herediUiry,  to  the  deposition  of  fat  in  the  connective 
tissues.  A  sedentary  liie  and  the  consumption  of  food  rich  in  carbohydrates 
favor  this  tendency,  but  we  see  it  arise  under  conditions  just  the  opposite 
when  the  predisposition  to  polysarcia  is  nmrked.  Males  are  more  usually 
aflfected  than  females,  at  lea.'?t  in  Great  Britain  and  Germany* 

In  the  inspection  of  the  bodies  of  very  corpulent  persons  we  find  the 
mediastinum  occupied  by  masses  of  fat  which  may  completely  cover  the  peri- 
cardium. The  entire  heart  may  be  enveloped  in  a  thick  shcctinc  of  fat, 
through  which  not  a  trace  of  inu:?cle-sidmtance  can  \m  seen.  Along  the 
groves,  the  regions  of  normal  depof*it,  the  layer  may  l>e  an  inch  or  more  in 
diameter.  In  some  cases  the  muscle-substance  beneath  seems  but  slightly 
involved;  there  may  bt?  superficial  infiltration  and  penetration  of  eohimna 
of  fat  between  the  bundles,  but  the  thickness  of  musculature  is  normal,  and 
apart  from  the  extx^ssive  deposition  there  is  not  much  amL«s.  In  other 
instances  the  muscle-substance  is  seriously  aficcted ;  on  section  of  tlie  ven- 
tricular wall  the  fat  is  seen  to  infiltrate  tlie  entire  muscle,  separating  strands 
of  fibres  and  reaching  almost  to  the  endocardium.  There  may  be  places^ 
indeed,  in  the  thinner  ports  of  the  ventricular  walls  in  whicl* there  appenrs 
to  be  complete  substitution  of  the  mnscle  by  tat  Even  the  napillary  bun- 
dles may  contain  adipose  tissue.  The  chambers  are  ueually  dilated  and  the 
entire  organ  sot\  and  relaxed.     Microscopically,  the  fiit-celfs  are  everj'where 

*  Loc.  cit*f  chap.  vii. 
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Been  infiltrating  the  rausele-tiasue,  separating  the  fibres  and  inducing  atropliy* 
In  mme  eases,  even  when  the  eondition  is  advanced,  the  niu^cle-fibres  appear  i 
normal,  but  in  the  majority  fatty  degeneration  is  also  present.    Often  in  tn^e 
cases  tlie  coronar}^  vessels  will  be  found  atheromatous. 

The  SYMPTOMS  of  fatty  overgrowth  will  def>enfl  greatly  on  the  degree  of 
infiltration,  the  state  of  the  muscle-fibres* — whether  normal  or  degenerated — 
and  on  the  presence  or  absence  of  coronary  atheroma.  Many  very  fat  per- 
sons enjoy  excellent  health  and  have  activefy  l3eating  hearts*,  which  fail  them 
only  on  severe  exertion,  when  they  get  out  of  wind  and  experience  cardiac 
distress,  perhaps  palpitation.  The  pulse  m  good  and  the  heart  sounds  are 
clear.  The  signs  of  heart  failure  (which  may  be  due  either  to  excessive  i 
infiltration  or  secondary  degeneratiuii  of  the  muscle,  or  both  combined)  in 
obese  persons  are  generally  yerj  marked— breathles6ne.««  on  plight  exertion, 
amounting  oftentimes  to  dyspnoea;  attacks  of  asthma  of  a  distressing  nature 
coming  on  without  cause  or  after  a  full  meal ;  cough,  with  or  without  bron- 
eliitis;  dizzinc^!^  and  pseudo-apoplectic  attacks.  Sudden  death  from  gyncope 
or  rupture  of  the  heart  is  common.  Dropsical  symptoms  and  cyanosis  may 
su|)ervene.  The  physical  signa  are  those  of  heart  weakne^;  impulse  imper- 
ceptible or  very  difiuse ;  area  of  dulness  increased,  but  often  hard  to  delimit^ 
with  fat  ehest-walls  and  fatty  mediastinum ;  sometimes  a  soft  sptolic  mur- 
mur at  apex ;  radial  pulse  rapid,  weak,  and  irregular,  in  some  instances  very 
!»h>w. 

The  DIAGNOSIS  of  the  condition  with  such  a  series  of  aymptoma  in  aq  j 
excessively  stout  person  can  ofier  but  little  difficulty. 

The  TREATMENT  in  the  early  stage  should  be  directed  to  reducing  the  pen-  | 
eral  obesity,  and  such  pej^ons  should  be  warned  against  taking  too  violent 
exertion  or  subjecting  the  heart  to  unusual  strain.     Moderate  exercise,  men- 
tal cjuietiKle^  and  careful  dieting  may  do  much  toward  post|K>ning  heart  fail*  ] 
ure,  which,  when  establislied,  calls  for  the  treatment  which  shall  be  described 
under  Dilatation. 

Fatty  Degeneration. — An  anomaly  or  disturbance  of  nutrition  in  which 
minute  particles  of  fat  accumulate  in  the  protoplasm  of  the  muscle-fibres, 
and  impair  the  functional  activity  of  the  oi'gan. 

This  is  one  of  the  mf>st  conimon  of  post-mortem  conditions,  and  in  mild  , 
grades  is  met  with  in  a  great  variety  of  rliseases.     The  fat  is  a  product  of  the  \ 
metabolism  of  the  protoplasm  of  the  rtniscle-fibres,  and  in  a  normal  state  it  i 
(or  its  immediate  antecedents)  is  oxidized  ;  but  when  either  there  is  increased 
transformation  or  reduced  oxidation  ihe  products  accumulate  in  the  proto- 
pla.^in,  and  are  e\ndent  as  minute   molecules  or  as  distinct  fine  oil-dropleta. 
The  condition  of  cloudy  sw^elling  or  pnrenchynintous  degeneration  appears  in 
many  cfises  to  precede  that  of  fatty  flegeneration,  and  sometimes  the  gran- 
ules are  of  such  a  size,  so  abundant,  and  resemble  fat  eo  closely  that  chem- 
ical tests  alone  can  distinguish  between  them. 

A  practical  division  of  fattv  degeneration  is  into — 1,  cases  in  which  the 
process  has  attacked  a  normal  heort ;  and  2,  cases  in  which  we  find  it  associ- 
ated with  valvular  disease  and  hypertrophic  states  of  the  muscular  walla,  j 

In  the  first  group  we  have— (rr)  Tlie  degeneration  whidi  accompanies  the 
failing  nutrition  of  old  age,  of  wasting  disease's,  and   of  cachectic  statee^ 
(b)  The  fatty  change  in  the  heart-muscle  so  often  a  sequence  to»  or  coexisting 
with,  the   parenchymatous  degeneration  of  fevers,    (r)  The  extreme  fatty  I 
degeneration  so  constantly  associated  with  profound  anfemia,    (c/)  Certain  I 
poisons,  parti (?iilarly  phosphorus ;  arsenic,  lead,  and  antimony  also  act  in  the  I 
same  way.     The  slow  poisoning  by  alcohol  is  a  very  frequent  cause  of  a  gmd-j 
ually  fatty  degeneration  of  the  heart.     And  (e)  some  local  causes  arc  import-  ' 
ant  in  inducing  this  change  in  the  previously  nonnal  organ.     Peiicarditie  is 
almost  invariably  associated  with  involvement  of  the  superficial  myocardiiinv 


THE  DEGEiiERATIOM  OF  THE  HEART-MUSCLE. 


613 


^ 


P 

P 


either  irLflammatory  or  degenerative.  Diaease  of  the  coronary  arteries  is  a 
frequent  and  important  cause  of  fatty  metaiworpho5i^<  Wben  due  to  the 
general  conditions  above  mentioned^  the  affection  m  widely  distributed  in  the 
organ ;  when  the  result  of  gradual  narrowing  of  the  vessels  by  atheroma,  the 
distribution  is  in  the  regions  supjilied  by  the  aflected  vessels. 

The  second  group  comprises  those  cases  in  which  the  fatty  degeneration 
involves  the  muacle^substance  in  a  condition  of  hypertropny,  and  is  an 
important  element  in  inducing  the  dii^turbance  of  compensation  upon  which 
80  many  heart  symptoms  depend.  Here  the  process  may  be  more  local, 
aflectiog,  for  example,  the  left  ventricle  chiefly,  as  in  the  hypertrophy  from 
aortic  valve  disease  or  in  association  with  contracti'd  kidneys,  or  the  right 
ventricle  in  chronic  Ihue  affections  and  mitml  stenosis.  More  rarely  we  find 
the  process  confined  chiefly  to  the  auricles,  but  there  may  be  advanced 
changes  of  this  nature  in  tne  hypertrophied  left  aiiriele  in  mitral  stenosis. 
The  fatty  degeneration  of  an  hypertrophied  heart  may  be  induced  by  any  of 
the  general  causes  above  referred  to,  but  there  are  also  special  ones  to  wliich 
it  IB  liable.  The  chronic  congestion  which  accompanies  a  dilated  heart  af- 
fects the  walk  of  the  organ  as  well,  and  diminishes  the  vigor  of  the  eoroiiary 
circalatioD.  In  emphysema  and  in  mitral  stenosis,  and  other  diseases  which 
induce  a  dilated  state  of  the  right  heart,  fatty  degeneration,  sometimes  com- 
bined with  fibroid  change,  is,  as  Jenner  pointed  out,^  very  common.  This 
state  of  the  right  chambers  also  interferes  with  the  proper  oxygenation  of  the 
blood  in  the  lungs,  and  so  acts  in  a  double  way.  Degenerative  changes  in 
the  coronary  arteries  are  specially  prone  to  accompany  valvular  diseases,  on 
which  the  majority  of  cases  of  hypertrophy  depend,  nnd  we  have  here  one 
of  the  most  serious  causes  of  fatty  degeneration  in  this  state.  And,  finally, 
we  see  this  change  in  some  hypertrophied  hearts  without  being  able  to  ascer- 
tain any  exciting  cause :  a  nutritive  breakdown  occurs,  of  which  the  fatty 
degeneration  is  the  expression.  Possibly  in  such  cases  the  trophic  nerve- 
influences  may  be  at  fault 

Defective  oxidation,  in  whatever  way  brought  about,  seems  the  common 
factor  in  all  forms  of  fatty  degeneration.  The  process  may  be  almost  con- 
fined to  the  heai't  or  be  more  or  less  gcucral  in  the  solid  viscera  and  voluntary 
muscles.  The  diaphragm  is  sometimes  much  involved  with  the  heart,  even 
when  the  other  muscles  show  no  signs  of  the  change.  There  certainly  seeaxs 
to  be  a  special  proneness  to  fiitty  degeneration  in  the  heart-muscle  which  may 
perhaps  be  associated  with  its  incessant  activity.  So  great  is  the  nee^l  of  an 
abundant  oxygen-suppl y  that  it  enrly  feels  any  deficiency,  and  in  consequence 
is  the  first  muscle  to  show  nutritional  changes. 

Fatty  degeneration  is  met  with  at  all  agc^.  I  have  seen  it  in  the  hypcr- 
trophiea  right  ventricle  of  a  new-born  infant,  with  stenosis  of  the  pulmi^nary 
artery.  The  cases  dependent  upon  vascular  changes  are  most  frequent  afttr 
middle  life.  Males  appear  more  ircquentiy  affected  than  females-  The  furm 
associated  with  anaemia  is  an  exception  to  tliis  rule.  Stout  persons  arc  not 
more  liable  to  be  affected  than  thin  ones  ;  indeed,  it  is  often,  to  use  Paget  s 
phrase,  **  a  lean  degeneration.*'  Sedentary  habits,  worry,  grief,  and  other 
depressing  emotions  are  believed  by  some  to  have  a  predisposing  influence. 
Persons  with  gouty  and  arthritic  tendencies  are  more  prone  to  this  change. 

The  anatomiciil  condition  is  very  characteristic  even  to  the  naked  eye,  and 
the  microscope  may  he  required  only  in  corroborarion.  It  may  be  local  or 
general.  In  the  former  case  the  left  ventricle  is  most  frequently  affected,  the 
right  ventricle  more  rarely*  and  the  auricles  very  seldom.  The  amount  of 
suDpericardial  fat  may  be  slight.  If  the  process  is  advanced  and  in  alt  the 
chambers,  the  heart  looks  large  and  is  flabby  and  relaxtid.  It  is  pale,  of  a 
light  yellow-brown  tint,  buff  color,  or,  as  it  is  sometimes  expressed,  a  faded- 

*  Mtdico'Oiirurgical  TranmctwjiBf  iliii. 
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leaf  color.  The  consiBtonce  is  greatly  diminished,  and  the  substance  teamj 
easily  and  the  finger  can  be  readily  thnisf  throujjrh  the  wall.  Extreme  gradesi 
are  met  with  in  profound  anremia  and  in  jjliosjilKinis-piJigoning.  The  fatly 
degeneration  of  coronary  dii*eibie  and  ni'  valvular  nlKn'tions  is  usually  more 
local,  and  the  heart  him  often  a  brownitih-yelluw  tint  from  the  coexistence  of 
brown  atrophy.  In  the  left  ventricle  the  pajiiilary  columns  and  the  layei-a 
of  muscle  ju^t  beneath  the  endocardium  are  most  affected,  and  in  a  curioua 
Btreakcd  or  patchy  way — the  tabby  mottling  of  some  authors,  A  similar 
cluinge  may  be  seen  in  the  right  ventricle,  particularly  in  the  hypertrophy 
from  mitral  disease.  In  the  auricles  the  right  may  show  patches  on  the  nnis- 
euli  pectinati,  but  on  the  left,  which  is  most  often  affected,  the  thick  eiado- 
cardium  usually  obt^cures  it.  ChemicaHy,  it  has  been  shown  that  in  fatty 
degeneration  the  heart  may  contain  from  3  to  5  per  cent,  more  fat  than 
normal. 

On  microscopical  examination  of  teamed  portions  of  the  muscle  the  fibres  are 
broken  and  irregular*  and  there  is  much  free  fat,  in  fnrm  of  droplets,  among 
them.  The  appearance  of  the  fibres  will  varv'  with  the  intensity  of  the  pro- 
cess ;  in  mild  grades  there  are  minute  scattered  droplets  in  the  protoplasm, 
not  obt! curing  the  nuclei  or  the  striai ;  but  in  an  advanced  condition  the  fibres 
seem  occupied  completely  with  minute  globules,  and  no  trace  of  structure  can 
be  seen.  The  patchy  distribution  of  the  fatty  degeneration  in  numy  casts, 
usually  evident  to  the  naked  eye,  is  corrt>l)orated  by  the  microscope,  and  one 
may  ontain  portions  of  the  nniscle  with  srareely  a  normal  fibre,  while  in  a  eun- 
tiguous  hit  the  fibre*?  are  little  if  at  all  aHected.  In  some  instances  of  general 
fatty  degeneration  in  ana'mia,  and  even  in  fevers,  as  diphtheria,  the  proeesfl 
is  80  advanced  that  it  is  difficult  to  find  any  normaldooking  fibres.  Brown 
atrophy  is  a  frequent  accompaniment  of  fatty  degeneration. 

The  effect  of  this  change  upon  the  heart  is  seen  in  a  diminution  of  it* 
functional  power;  the  contractile  force  is  weakened  and  the  organ  rendered 
incapable  of  doin^;  its  work  efficiently.  If  the  chancre  occurs  in  a  previously 
normal  heart,  much  will  de[)end  on  the  rapidity  with  which  it  hassu)K'rvrnecL 
Repeated  hemorrhages  or  pois<iniug[  by  phosphorus  will  induce  in  a  few  days 
an  extreme  degree  of  weakness  rarely  seen  in  the  fatty  degeneration  of  chronic 
amemia — perhaps  equally  extensive.  As  a  consequence  of  the  enfeebled 
action  of  the  heart,  the  arteries  are  not  well  filled  during  the  systole,  and 
there  is  anjemia  of  the  organs.  The  mural  weakness  readily  permits  of  dila- 
tation, with  imperfect  emptying  of  the  chaud:>ers  and  diBtcnsion  of  the  venous 
system.  In  hyi>crtrophy  the  failing  compensation  is  frequently  duo  to  the 
onset  of  fatty  degeneration.  During  a  sudden  strain  or  a  more  continued 
effort  than  usual  there  nuiy  be  heart  failure,  asystolism,  or  the  walk  way  tear 
and  siuiden  death  occur  from  rn^iture. 

The  SYMPTOMS  of  fatty  degeneration  of  the  lieart  are  by  no  means  definite, 
being  those  of  defective  cardiac  povscr.  It  is  oik-n  met  with  post-mortem 
when  not  expected,  and  on  the  other  hand  we  may  fail  to  find  it  even  when 
the  symptoms  seem  to  point  very  clearly  to  its  existence^  In  chronic  aniemia, 
in  chlorosis,  in  fevers  and  wasting  dise4ises  the  process  may  be  extreme,  with- 
out leading  to  any  more  marked  symptoms  than  feeble  action  of  the  heart, 
palpitation  on  exertifm  or  excitement,  with  signs  of  slight  dilatation,  and  a  soft 
mitral  systolic  murmur  from  incompetency  of  the  valves.  In  cases  of  idio- 
pathic anaemia,  in  which  the  fatty  degeneration  is  perhaf^s  more  markt^  than 
in  any  other  condition  except  phosphorus-poisoning,  the  pulse  is  frequently 
full,  tliough  soft,  and  regular  so  long  as  the  patient  is  quiet.  The  symptom* 
of  fatty  degeneration  in  cases  of  valvular  disease  with  hypertrophy  are  eiiii- 
ply  those  of  failing  compensation,  and  we  see  the  same  process  in  the  non- 
Talvular  hypertrophy  of  chronic  Bright's  disease.  But,  apart  from  these 
conditions,  fatty  degeneration  occurs  as  part  of  a  process  oi  general  Mi  ore 
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of  nutrition,  premature  or  senile.  Theee  form  the  cases  of  idiopathic  fatty 
heart  which  seem  &o  constantly  to  be  associated  with  atheromatous  changes  in 
the  coronary  vessels.  English  writers  have  dealt  specially  with  this  form, 
which  certainly  appears  to  be  more  prevalent  in  Great  Britain  than  on  this 
continent  or  in  Ejurope.  In  these  cases  there  n^ay  be  general  obesity,  but  as 
oflen  the  subjects  are  of  spare  habit,  with  full  atheromatous  arteries,  and 
other  indications,  perhaps,  of  early  senility.  They  are  usually  persons  who 
have  lived  freely  and  taken  stiraulants  in  excess.  Among  the  symptoms 
believed  to  indicate  fatty  degeneration  in  these  eases  are — weak,  irregtilar 
action  of  the  heart,  with  a  small  intermittent  pulse ;  cardiac  pain,  sometimes 

ginoid  iti  character ;   dyspncca,  particularly  on  exertion,  as  in  ascending 

incliue ;  signs  of  cerebral  amemia,  indicated  by  vertigo  or  pseudo-apoplec- 
tic attacks  and  loss  of  mental  power ;  the  presence  of  an  arcua  senilis ;  and, 
as  a  final  symptom,  Cheytie-Stokes  respiration. 

Persistent  irregularity  in  the  action  of  the  heart  in  a  person  with  ather- 
omatous arteries,  and  dyspnoea  on  exertion,  without  signs  of  valvular  affec- 
tion, are  certainly  suggestive  of  degenemtion  of  the  muscle-fibre?  of  the  heart. 
In  some  instances  there  has  been  noted  a  greatly  diminiifhed  nurnlier  of  beats, 
40  or  50  per  minute^  or  even  slower.  Irregular  action  of  the  heart  may, 
however,  persist  for  years  without  indicating  any  serious  mischief*  Tlie 
yellow  fatty  arcus  senilis  is  believed  by  many  physicians  to  uidifate  a  weak 
fatty  heart,  and  it  does  occur  in  many  persons  of  soft  flabby  liabit  c»f  body 
with  degenerated  arteries  and  evidences  of  premature  decay ;  but  by  itself  it 
is  of  no  value  as  a  sign  of  vascular  degeneration.  It  must  not  be  confounded 
with  the  opaque  white  calcareous  arcus  not  unconmion  in  elderly  people,  and 
met  with  occaaionally  in  middle-aged  persons.  The  Cheyne-Stokes  breathing 
BO  often  referred  to  as  specially  as^iciuted  with  fatty  heart  if*,  in  oiy  experi- 
ence, a  much  riiure  frequent  concomitant  of  uru;mic  states. 

The  physical  signs  of  latty  degeneration  of  the  heiirt  are  a  weak  impulse, 
often  difJuse»  and  if  tiie  patient  is  thin  the  area  of  dulne^s  muy  be  found 
*increaj*ed.  In  Htout  persons  it  is  difficult  to  detennine  dilnttUiuu  on  account 
tif  the  fat  inside  and  out.  The  sounds  on  auscultation  are  generally  weak, 
distant,  and  muffled,  but  in  the  fatty  degeneration  ul  aniemia  the  first  will 
often  be  found  sharp  and  distinct,  though  short  and  more  Hke  tlie  second 
sound.  A  soft  murmur^  systolic  in  character,  is  not  infrequently  heard  at 
the  apex,  and  believed  to  be  due  to  muscular  incompeteacy. 

The  DiAGXOBis  is  beset  with  difficulties,  and  in  most  cases  we  have  to  be 
content  with  probabilitiee,  except  in  the  instances  due  to  aoDemia.  etc.  Per- 
nianent  weakness  of  impulse  and  the  symptoms  it  entails,  with  signs  of 
degeneration  of  tissue  as  shown  by  atheromatuus  arteries,  are  the  most  sug- 
gestive features,  but  even  about  them  there  are  uncertainties.  My  own  errors 
and  a  contemplation  of  those  of  several  very  eminent  clinicismjis,  tiiken  in  con- 
nection with  the  fact  that  some  of  the  most  typical  crises  of  fatty  heart  which 
come  under  my  observation  have  been  instances  of  sudden  death  in  persons 
pui-^uing  their  avocations,  have  made  me  very  cautious  in  the  diagnosis  of 
thi«  condition. 

The  PROONOsrs  depends  entirely  on  the  circumstances  under  which  the 
degeneration  has  developed.  In  the  weak  fatty  heart  of  chlorosis  and 
antemia,  with  a  return  to  a  normal  blood-c<:>ndition,  the  nutrition  of  the 
heart  is  improved  and  its  action  strengthened.  Doubtless  many  casea  of 
failing  comjHjnsation  are  due  to  it,  and  a  subsidence  of  the  symptoms  under 

*  Tti  the  springs  of  1S82^  I  snw,  for  Geo.  W.  Campbell,  a  gentleman  aj^jed  eii;hty-two,  a 
mnn  of  remiirkable  vigor,  mental  and  Ixjdily.  lie  htul  an  extniordinjir-ily  irregular  yet 
fiiU  pnbe,  with  a tliemrimton 8  arteries — a  comHtioTi  which  he  ajwnral  me  had  lieeri  eon- 
fitiintly  prcj^ent  for  cl<>»t^  upon  forty  yearii,  arifl  had  been  a  source  c^f  needltaat  aaxtety  to 
many  pliysicianH,  and  for  some  years  to  himself. 
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rest,  digitalis,  and  careflil  feeding  may  simply  mean  improyed  outritioD  of 
lieart-musde  and  disappearance  of  the  fat  which  clogs  its  action.  Where 
due  to  atheromatous  cfiangee,  no  permanent  improvement  can  be  expected ; 
and  in  these  cases,  particularly  it  combined  with  fatty  infiltration,  rupture 
or  fatal  syncope  may  occur.  In  not  a  few  of  such  aises  the  iM?rson8  have  not 
complained  eitlier  to  their  physicians  or  friends  of  cardiac  distress.  Tlie  ca«e 
of  the  celebrated  Scotch  divine,  Chalmers,  described  by  Beghie,*  is  aia  lUus- 
tration  of  advanced  fatty  heart  with  sudden  death  in  a  man  of  extraordinary 
vigor  of  mind  and  body. 

The  TREATMENT  shouId  be  directed  to  the  removal  of  the  cause  when  pos- 
sible, as  the  ancemia,  febrile  condition,  etc.  In  all  cases  rest,  quiet,  and  avoid- 
ance of  excitement  are  to  be  rigidly  enforced.  Sudden  exertions  may  prove 
instantly  fatal.  In  the  cases  where  there  is  hypertrophy  with  or  without 
valvular  disease,  and  the  failing  compensation  is  due  to  this  cause,  digitalis 
acts  well,  and  should  be  combined  with  stimulants.  In  the  senile  and 
atheromatous  cases  great  care  must  be  exercised :  the  bowels  should  be 
kept  loose,  and  the  patient  c^iutioned  not  to  stniin  at  stool  or  make  any 
sudden  exertion.  He  should  lead  a  very  quiet,  regular  liie,  and  exercise 
great  moderation  in  food,  drink,  and  venery.  Warm  and  Turkish  baths  are 
most  dangerous.  Iron,  ai-senic,  and  nux  vomica  are  remedies  from  which 
benefit  may  be  expected.  Digitalis  is,  iis  a  rule,  contraindicated.  We  must 
remember  that>  as  Sir  William  Jenner  has  remarked,  fatty  degeneration  is 
sometimes  a  preservative  lesion,  and  induces  a  due  proportion  between  the 
cardiac  strength  and  the  arterial  resistance,  reducing  the  former  when  there  is 
great  atheroma  and  brittleness  of  the  vessels.  The  application  of  blisters 
IS  often  of  use  in  allaying  the  pain,  and  nitrite  of  amyl  should  be  given 
in  the  anginoid  attacks. 

4.  Bro^^^l  atrophy  is  a  very  common  degenerative  change  in  the  heart.- 
muscle,  particularly  in  the  hypertropbied  organ  of  valve  aflections.  In  old 
people  and  in  persons  dead  of  wasting  diseases  it  seems  invariably  present* 
When  advanced,  the  color  of  the  muscle  is  quite  distinctive — a  dark  red- 
brown — and  the  consistence  may  be  greater  than  normal.  Microscopically, 
the  fibres  present  a  central  accumulation  of  brown  pigment,  generally  ar- 
ranged about  the  nuclei  and  extending  up  and  down  the  cells.  The  cement- 
substance  between  the  cells  is  often  unusually  distinct  in  these  cases,  and 
seems  more  fragile  than  in  healthy  muscle.  The  composition  of  the  pigment 
has  notjso  far  m  I  know,  been  determined,  but  it  is  doubtless,  like  that  of  the 
brown  induration  of  the  lung  and  red  atrophy  of  the  liver,  derived  from  the 
bjcmoglobin,  and  possibly,  as  in  these  latter  conditions,  is  connected  with  fee- 
ble venous  circulation. 

5.  Amyloid  degeneration  of  the  heart  is  occasionally  met  with,  but  rarely 
in  so  advanced  a  grade  as  to  be  recognizable  oiacroscopically.  It  occurs  in 
the  intermuscular  connective  tissue  and  in  the  blood-vessels,  not  in  the  fibres, 
and  occasionally  may  be  extensive,  as  in  a  case  mentioned  by  Ziegler.* 

6.  The  hyaline  degeneration  of  Zenker  is  sometimes  seen  in  the  heartrmua- 
cle  in  cases  of  prolonged  fever.  The  affected  fibres  are  swollen,  homogeneous, 
translucent,  and  the  striae  very  faint  or  entirely  absent. 

7.  Calcareous  degeneration  may  occur  in  the  myocardium,  involving  the 
fibres  and  forming  a  definite  calcareous  infiltration  of  the  protoplajsm,  as  weU 
figured  and  described  by  CJoata.'  It  is  a  rare  condition,  whereas  extensive 
calcified  plates  in  endo-  and  pericardium  are  by  no  means  uncx>ramon. 

»  QnUrih,  to  Front,  Med.,  18G2.  » PathdogMie  anaioniie^  ate  Aufl.,  Lief,  i.,  I  69. 

•  Paihoioffif,  1883. 
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Spontaneous  Rupture  of  the  Heart. 

Laceration  of  the  wall  of  the  heart  is  usually  associated  with  fatty  intiltra- 
tion  or  degeneration,  most  frequently  the  latter.  It  is  doubtful  if  in  any 
inetance  the  healthy  muscle  has  broken.  Rare  onuses  are— acute  fioftening, 
in  oonsequeoce  of  emlwlitim  of  a  branch  of  a  coronary  artery;  abseesd  from 
pyemia;  or  an  acute  ulcer  of  the  endocuxrdium.  Cysta  simple  or  hydatid 
are  mentioned,  but  the  extreme  nirity  of  causes  other  than  fatty  changes  may 
hQ  inferred  from  the  statistity  of  t^uain/  who  states  that  of  106  cases  of  rup- 
ture eollecteti  by  hito,  tatty  degeneration  was  noted  (microscopiciiUy)  in  77, 
and  in  the  otbera  there  was  softening  in  all  but  2,  or  no  mention  was  made 
of  the  condition  of  the  wall. 

Males  are  more  frequently  the  subject  of  this  accident  than  females,  and 
the  great  majority  of  ctisas  occur  in  persons  over  sixty  years  of  age — two- 
thinb  of  the  cases  tabu  In  ted  by  Quam,'' 

The  rent  may  occur  in  any  of  the  chambers,  but  the  most  frequent  site  is 
the  left  ventricle  on  the  anterior  wall,  not  far  from  the  septum.  Statif^lica 
give,  for  55  cases,*  43  in  left  ventricle,  7  in  right  ventricle,  and  3  in  right 
auricle  and  2  in  the  left  auricle. 

The  break  is  generally  a  rugged,  irregular  rent  in  the  couri^i  of  the  fibres, 
and  the  trajet  may  be  ol)lique  and  crossed  by  tstrands  of  musck\  The  inter- 
nal oritice  may  be  larger  than  the  external ;  the  oj>poiiite  i»  rarely  the  case. 
Two  or  more  rents  have  been  fiinnd.  Usually  the  tissure  is  not  very  long- — 
from  a  quarter  of  an  inch  to  an  inch^ — but  there  are  cases  of  long  rents 
extending  from  base  to  af>ex.  Clots  usually  block  the  orifices,  and  the  peri- 
cardium also  contains  large  coagula.  Evidence  is  sometimes  found  to  indl- 
cate  that  the  tear  has  occurred  slowly,  aa  attempts  at  repair  may  lie  pre**eut. 

The  wall  in  the  vicinity  of  the  break  has  usually  been  found  in  a  state  of 
degeneration,  and  we  can  readily  understand  how  sudden  and  violent  contrac- 
tions might  strain  a  weak  part  and  tear  the  substance.  Perhaps  irregularity 
in  the  contractions  may  be  an  important  factor,  such  as  we  may  suppose  occurs 
when  a  wave  of  contraction  reaches  a  patch  of  advanced  fatty  change  or  sotl- 
ening  from  embolism. 

The  accident  usually  takes  place  cluring  exertion  or  excitement.  Many 
cases  are  reported  during  straining  at  stool,  others  while  lifting  weights, 
running,  or  during  coitus.  Cases  are  mentioned  as  occurring  during  sleep 
or  while  at  rest. 

There  may  be  no  preliminary  symptoms,  and  without  warning  the  patient 
falls,  and  with  a  few  gasps  or  a  cry  Ik  dead.  This  occurred  in  71  of  the  100 
cases  collected  by  Quatn.  In  other  instance-s  there  is  great  pain  in  the  prie- 
oordlal  region,  a  sense  of  suffocation  and  anguish,  with  vomiting,  and  life  may 
be  prolonged  several  hours.  In  one  instance  the  patient  lived  eleven  days.* 
Probably  in  such  cases  there  is  a  small  rent  at  first  which  gets  blocked  with 
clot«,  and  only  a  small  amount  of  blood  oozes  into  the  pericardium  with  eacli 
systole.  The  symptoms  may  be  those  of  siujple  heart  failure,  as  in  a  case  I 
examined  for  Burland  of  Montreal,  in  which  the  patient  lived  thirteen  hours 
after  the  onset  of  the  symptoms,  and  was  able,  though  with  difficulty,  to  con- 
tinue his  walk  up  a  rather  steep  hi  11.^  Deiith  appears  to  occur  from  sh<ick  or 
syncope,  sometimes  from  compression  of  the  heart  by  the  extravasated  blood. 
In  the  case  just  mentioned  the  amount  of  blood  in  the  pericardium  was 

*  Lac  ciL  *  Loft,  eit  '  Elleatim^  Emu  mtr  U*  RupiurtB  du  Cbur,  Puris,  18t57. 

*  Barth,  ArcMiK  (jineralesy  1871. 

•Tbta  WJW  a  cnse  which  illiistraYed  well  the  latency  of  many  cases  of  faltv  heart.  The 
ntient  wa»  £iii  active  merchunt^  aged  sixty,  who  had  uever  cc»mpluined  of  i^rdiuc  troii- 
oJe,  and  had  only  a  « hurt  time  before  his  death  effected  a  reiueu ranee  upon  hi&  life  for  a 
large  atiiuuiU, 
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very  much  less  than  I  have  seen  in  cases  of  rupture  of  an  aneumm  into 
this  sac. 

In  protniftecl  cases  the  uau&ea  and  vomiting  may  for  a  short  time  lead  to 
the  suppcisition  that  the  case  is  one  of  severe  indigestion,  but,  aa  mentioned 
above,  in  the  great  majority  of  cases  death  occurs  at  once,  and  in  the  others 
there  can  rarely  be  any  question  of  diagnosis,  and  still  less  of  treatment. 


Atrophy  of  the  Heart, 

Definition. — A  diniinulion  in  size  and  weight  of  the  organ,  due  to  degen- 
eration and  atrophy  of  the  muscular  filires. 

The  old  writera  applied  tlie  term  phtluBis  of  the  heart  to  this  condition. , 
The  deiTuai^  is  alwnvfi  in  weight,  and  usually  in  size;  it  ie  doubtfid  if  there  ' 
is  an  atrophic  and  dihited  heart  in  which,  with  the  wasting,  the  size  is  main- 
tained by  the  dihitatiou.    In  many  of  the  degenerations,  particularly  fatty  and 
fibroid,  there  is  local  atrophy  of  the  muscle-fibres  and  yet  the  weiglit  and  size 
of  tlie  organ  arc  not  changed. 

The  varieties  which  have  been  recognized  rorresjxind  to  thos*e  of  hyper- 
trophy — viz.  the  simple,  eccentric,  and  concentric  forms,  but  tlie  two  latter 
are  probably  only  conditions  of  contraction  or  dilatation  in  a  wasted  heart.  | 
The  post-mortem  contraction  in  the  small  left  ventricle  of  perwns  dead  of 
chronic  disease  may  be  excessive ;  and  here,  as  in  concentric  hyf>ertropby, 
the  examination  must  be  made  with  care. 

ETrf»LOGY. — The  atrophy  is  either  congenital  or  acquired.     The  cv>ngeuital 
atrophy  which  is  most  frequently  seen  in  women  is  in  association  with  defect- 
ive devclo]>ment  of  the  arterial  system  and  the  generative  organs.     This  is  I 
occassional ly  very  marked  in  chlorosis,  and  is  desrribed  and  figured  by  Vir* 
cho\v  in  his  iiiouograph  on  this  subject.'     But  apart  from  this  general  hypo- 
plasia of  tlie  heart  and  vc^^^ids  in  women,  we  sometimes  in  the  post-mortem 
room  find  in  a  man,  dead  perhaps  of  an  acute  disease  and  without  any 
cardiac  symptoms,  a  heart  small  out  of  all  propcirtion  to  the  size  and  generals 
nourishment  of  the  body.     Many  of  the  older  writers  mention  this*     GowersJ 
refers  to  a  ca«ie  wliich  Allan  Burns  nurratcs,  in  which  the  heart  of  an  adult] 
was  not  larger  thim  that  of  a  chihi  of  ^ix  or  seven,     Morgagni  has  a  aimilarl 
observation. 

The  great  majority  of  the  cases  are  8etH.»ndary  or  acquired,  and  are  met  - 
with  in  the  wast  in  f^  diseases,  as  cancer,  phthisis,  prolonged  su  ppu  ration «  and  1 
diabetes.     The  cardiac  w^astin;i  is  part  ot  the  general  marasmus  which  affecta 
the  whole  body.     In  about  half  the  cases  of  phthisis  the  heart  is  small,*     In 
cancer  of  the  pylorus  the  most  extreme  wasting  has  been  found.     Disease  of 
the  coronary  arteries  is  an  occasional  cau.«^,  but  it  most  frequently  produces^ 
loral  atropliy  or  deireneration.      Compre^ion  by  pericardial  effusion,  iAtty 
infiltration,  and  pericardial  odhesicms  are  mentioned  as  rare  causes. 

A  rough  guess  at  the  proportional  size  of  the  heart  may  be  mnde  by  com- J 
paring  it  with  the  elofted  right  fist  of  the  person.  Weighing  gives  the  most] 
accurate  test,  and  in  each  instance  regard  must  be  had  to  the  size  of  thci 
body.  In  some  instances  the  organ  has  weighed  only  two  or  three  ouncca,! 
The  heart  figured  by  Bramwell,'  one  of  the  smallest  on  record,  weighed  only] 
2  ounces  imd  2  drachms.  Q.uain^  retere  to  one,  from  a  girl  aged  fourteen,' 
which  weighed  only  1   ounce  14  drachms. 

Usually,  in  secondary  atrophy,  the  visceral  pericardium  in  wrinkM  and 
the  coronary  arteries  prominent  and  tortuous — two  fe4itures  of  great  imfH>rt- 
ance  in  determining  atrophy  and  in  distinguishing  between  the  acquired  and 

*  Udber  die  CA/orow,  Berlin^  1872,  ■  Qnaia,  loc  ciL 

^Bi&etuai^  the  Heart,  US4.  ^  Loc  dL 


HYPERTUOPUY  OF  THE  HEART. 


619 


uongenital  forms.  The  pericardial  fat  is  variable  In  amount  Microecopic* 
ally,  brown  atrophy  is  the  most  constaet  change ;  fatty  degeneration  much 
leaa  common.  Senile  atrophy  may  present  verj^  similar  ap[>earanees.  Tlie 
heart  may  be  tou^h  and  firm  from  an  increase  in  the  fibrous  elements.  The 
pericardial  fluid  1  have  often  noticed  to  be  much  increaiised. 

There  are  no  characterii^tic  hympioms.  The  heart-muscle  may  be  able  to 
fulfil  the  requirements  of  the  wasted  frame,  A  feeble  impulse  and*  diminiiihed 
area  of  dulness  may  be  pre^jentj  but  in  the  mariLsmus  of  middle-aged  or  elderly 
people  emphysema  of  the  anterior  margin  of  the  lung  may  serious*! y  interfere 
with  a  proper  examination.  The  increased  pericardial  effusion  occurs  toward 
the  en(l.  The  heart  sounds  are  feeble  ana  tfie  pulse  weak.  Palpitation  is 
freuutnt,  and  there  may  be  the  m*ual  signa  of  arui^mia^  dizziness,  etc. 

The  ctmdition  may  be  suspected,  but  is  rarely  diagnosed  during  life. 

The  PROGNOSIS  depends  upon  the  disease  to  which  the  atropliy  is  secondary, 
to  the  amelioration  of  which  also  the  treatment  must  be  directed. 


Hypertrophy  of  the  Heart. 

Definition,-— An  incre^ise  in  tlie  size  of  the  heart  due  to  an  increased 
thickne^,  total  or  partial,  of  the  muscular  walls. 

Varieties. — Two  forms  may  be  recognized^imple  hypertrophy,  in  whidi 
the  CAvity  or  cavities  remain  of  the  normal  size;  and  eccentric  nypertrophy, 
in  which  with  increased  tliickness  of  the  walls  there  is  enlargement  of  the  cav- 
ities. Dilated  hypertrophy  and  hypertrojdiy  with  dilatation  are  terms  by 
which  the  latter  form  is  most  frequently  described. 

By  many  writer  a  third  variety,  concentric  hypertrophy,  is  recognized,  in 
which  there  is  diminution  in  the  size  of  the  cavity  with  thickening  of  the 
walla:  but  in  these  cases  we  have  to  deal  with  a  post-mortem  change — rigor 
mortis;  and  if  the  organ  is  kept  for  twenty -four  hours  or  soaked  in  water, 
the  so-called  concentric  hypertrophy  will  usually  disappear. 

The  increased  size  may  aiicet  the  entire  organ,  geneml  hypertrophy ;  or 
only  one  side  or  one  cavity,  partial  hypertrophy.  The  latter  is  the  most 
common.  Of  the  single  chambers  the  letl;  ventricle  is  most  freijuently  in- 
volved, then  the  right.  The  auricles  are  rarely  aflected  alone,  but  the*  iett 
is  more  often  than  the  right. 

Etiology, — Disturbed  innervation  and  increased  work  are  the  two  prin- 
cipat  c-auses  of  cardiac  hypertrophy.  We  see  hy[»ertrophy  from  deranged 
innervation  (1)  in  Basedow's  disease  (exoplithalmic  goitre);  (2)  in  long- 
continued  nervous  palpiuition  from  any  cause,  particularly  sexual  ejcces&es; 
(3)  certain  poisons  and  articles  of  diet  appear  to  act  in  this  way,  as  tea, 
coffee,  alcohol,  and  tobacco. 

In  all  these  cases  there  is  simple  over-action  or  increaaed  functional  activity*, 
which,  if  prolonged,  certain  I  v  produces  some  degree  of  hypertrophy.  How  this 
condition  is  brought  about  u  not  very  clear.  We  may  suppose  the  increased 
frequency  of  contraction  to  result  from  stimulation  of  the  accelerator  nerves, 
as  ^ems  probably  the  case  in  exoplithalniic  goitre;  from  irritability  of  the 
canliac  ganglia  themselves,  owing  t^  the  influence  of  such  toxic  agent.s  as  tea, 
tobacco,  etc;  or  from  defective  vagus  control.  Ijong-con tinned  neurotic  pal- 
pitation in  reality  ciiuses  hypertrophy  hy  increasing  the  w^ork  of  the  heart,  for 
under  perverted  stimuli  the  ventncukr  contractions  are  doubled  in  frequency 
— flometimes  in  force  as  well  —  while  maintaining  the  circulation  in  nonnal 
vessels  otfering  no  increased  re^iistaiu^  to  the  blood -flow. 

There  can  be  no  doubt  of  the  occurrence  of  actual  hypertrophy  as  a  sequence 
'  the  irritable  heart  indmi-cd  by  sexual  excesses  and  tobacco.     I  h:td  under 

!?ervation  on  and  olf  fur  several  years  a  very  emotional  and  hypoehondn- 
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acal  young  mftn  addicted  to  venery,  whose  left  ventricle  became  strongly  devel- 
oped and  beat  outside  the  nipple-line.  His  entire  thoughts  became  centred 
in  his  heurt  trouble,  and  lie  travelled  from  one  uuthority  to  another  in  this 
country  and  Europe  seeking  advite.^  The  smoker't*  lieiirt  rarely  leads  to  much 
hypertro)div,  but  in  young  lada  it  may  do  &o,  and  even  induce  Uiore  serious 
dii^ease,  us  indicated  by  the  presence  of  murmurs  and  i<igns  of  canliac  fail- 
ure. The  abuijc  of  spirits  as  a  cause  of  hj^iertropliy  is  not  very  clearly  es?tab- 
lished.  Alcoholism  anpears  to  be  a  factor  in  the  production  of  atheroma.  I 
have  been  struck  by  tne  fact  that  in  four  lypicai  instances  of  so-called  idio- 
pathic hypertrophy  occurring  in  powerfully-built  workers  there  was  a  history 
of  intemperance;  and  it  is  quite  possible  that  this  may  have  combined  with 
the  mugcular  efToi-ts  in  Lnducitig  the  heart  disease;  at  any  rate,  it  would  prove 
an  impoitant  clement  in  hastening  the  tinal  breakdown  when  from  any  cause 
hypertrophy  had  arisen. 

The  majority  of  cases  of  hypertrt:>phy  of  the  heart  are  due  to  mechanical 
causes  leadhig  to  iucreased  resistance  and  increased  work  on  the  part  of  the 
organ.  Under  these  circume^tances,  as  in  other  hollow  viscera,  the  muscle 
develops,  gets  thicker  and  tirmer,  and  capable  of  accomplishing  the  extra 
labor  thrown  upon  it.  Defects  in  the  valvular  mechanism,  obstruction,  or 
incompetency »  and  increased  resistance  to  the  blo^d-flow  in  the  arteries,  are 
the  mo^t  important  cauf^es  of  hj^pertrophy.  The  ultimate  factor  in  all  is 
heightened  pressure  within  the  cardiac  wivitics  due  to  one  of  two  tilings — 
increased  volume  trf  blood  to  be  moved  or  ditficulty  in  propelling  the  nonnal 
volume,  ciiused  by  obstruction  to  the  flow  either  central  or  periphenih 

Pericardial  adhesions  may  impede  the  action  of  the  heart,  and  either  directly 
cauH^e  hy|)ertrophy  or  induce  dilatation  and  a  consequent  hyf)ertrophy. 

The  details  regarding  the  etiology  are  best  considered  in  a  study  of  hyper- 
trophy as  it  affects  the  individual  cbambers* 

Left  Vcntricle.^ — This  chamber  is  much  more  frequently  affected  than  any 
other,  and  may  lie  involved  alone  or  as  part  of  a  general  enlargement  of  the 
organ.     The  moi*e  importtuit  causes  are  as  follows : 

(1)  Aortic  Stenosis. — To  send  the  normal  charge  of  blood  tlirough  a  nar- 
rowed  orifice  tlie  muscle  must  contract  with  increased  force,  and  to  accom- 
plish the  work  the  walls  increase  in  thickness.  There  may  be  simple  hyper- 
trophy without  dilatation  of  the  chamber,  but  in  the  later  stages  this  inevita^ 
bly  supervenes, 

(2)  Aortic  Kegurgitation»^^urling  and  foreshortening  of  the  aortic  cu«p« 
permits  of  a  backward  flow  into  the  ventricle  during  its  diastole^  with  tnc 
production  of  dilatation  and  increased  pressure,  to  overcome  which  the  walls 
thicken — eccentric  bypertropliy.  This  is  one  of  the  most  common  cause*, 
and  leads  to  enornious  enlargement  of  the  heart. 

(3)  Mitral  luf^ufliciency. — In  extreme  gnides  of  mitral  stenosis  the  left 
ventricle  is  usually  small,  but  when  the  curtains  are  curled  and  the  patent 
auriculo-ventricular  orifice  large,  there  may  be  ver>'  great  hypertrophy.  Free 
regurgitation  is  always  accompanied  by  considerable  eceenlric  hyiKTtrophjTi 
due  to  the  distension  of  the  chamber  by  the  extra  quantity  of  blooa  forced  In 
at  each  auricular  systole. 

(4)  Pericardial  adhesions ^  particularly  when  in  addition  to  union  of  the 
layers  the  parietal  membrane  is  firmly  united  to  the  pleura  or  to  the  sternum, 
may  cause  hypertrophy  of  the  left  ventricle  alone,  but  more  commonly  of  the 
whole  heart, 

(5)  Abnormal  CV)nditions  of  the  Aorta, — (a)  Atheroma,  with  or  without 
dilatation  of  the  arch,  is  a  cause  of  hypertrophy,  for  the  heart  has  to  compen- 

^  After  three  or  fotir  years  of  most  unnecessary  worrv  in  the  ejcpet'tnlion  of  de&fii  from 
heart  ttieense,  this  potent  huH  f|uiet«d  into  the  belief  tlist  there  is  not  auytliiiig  seriotifilj 
irrong  with  hi»  heart,  unci  hna  now  rarely  any  indicatiuDfl  of  trouble. 
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sate  for  the  loss  of  artorial  elaBticity,  an  iiijportant  factor  in  tlie  onward  move- 
« luent  of  the  blood  durioor  the  diastole ;  and,  agaiD,  there  is  increased  repist- 
Unce  in  the  wider  tube,  {b)  Great  narrowinn:,  aw  in  the  congenital  coarrtation 
ijust  beyond  the  ductus  arteriosus,  which  may  produce  colossal  hyportn^phy, 
treasure  upon  the  large  vessels  in  the  thorax  liy  tumors  may  act  in  the  «anie 
way.  (c)  ^Ineyrism  of  the  aorta  ia  not  often  accompanied  by  hypeitropiiy 
unlfiss  the  valves  arc  affected.  Theoretically,  it  might  be  expected,  a.^  a  lartre 
accuhir  dilatation  would  certainly  ap|iear  to  be  a  cause  of  increased  resist- 
mce,  but  in  uncomplicated  cases  the  experience  of  most  observers  appears  to 
Accord  with  that  of  Btokes/  who  states  that  we  usually  find  a  small  heart. 
Occasionally,  however,  there  is  marked  hypertrophy  even  without  valvular 
disease. 

(»))  Kidney  disease,  acute  and  chronic,  is  very  freouently  accompanied 
with  hypertrophy  of  the  letl  ventricle.  Indeed,  simple  hypeftrophy  is  more 
often  met  with  in  chronic  Bnj^ht*s  disease  than  under  any  other  conditions. 
Incrcajsed  bh>od -pressure  in  the  smaller  arteries  throufrhont  the  body  is  now 
very  pcneraUy  acknowledged  to  be  the  immediate  cause.  But  how  this  is 
brought  about  is  a  »]uestion  not  yet  satisfactorily  determined. 

We  have  to  deal  with  two  sets  of  cases.  There  is  the  cardiac  hypertrophy 
accompanying  acute  or  subacute  nephritm,  particularly  the  scarlatinal.  Here 
there  are  no  chronic  arterial  changes,  and  the  increased  arterial  tension 
appears  to  be  due  to  contraction  of  the  smaller  arteries  under  the  influence 
of  retained  excreta,  which  may  act  through  the  vaso-motor  centre,  as  Ludwig 
obs<^n^es,  or  possibly  directly  upon  the  unstriped  fibres  of  the  tunica  media 
of  the  arteries.  Bright's  original  explanation  still  holds  good,  I  think,  when 
he  says  that  the  altered  quality  of  the  blood  "so  afTects  the  minute  and  capib 
lary  circulation  as  to  render  greater  action  necessary  to  send  the  blood 
til  rough  the  distant  subdivisions  of  the  vascular  system/*' 

The  hypertrophy  of  the  left,  ventricle  m  connection  with  contracte<l  kidneys 
is  more  frcfpient  and  more  mnrkcd.  Tranbe  suggested  '^  that  the  interference  with 
the  local  circulation  in  the  kidneys  bv  the  obliteration  of  vea^ls  increased  the 
work  of  the  heart  and  induced  the  hypertrophy,  but  it  is  much  more  proba- 
ble that  the  change  is  a  widespread  one  throughout  the  body.  Gull  and  Rut- 
ton  hold*  that  in  these  ca^s  there  is  a  condition  of  arterio-capillary  fibrosis  in 
which  the  smalt  arteries  are  thickened  and  their  calibre  diminished,  leading 
in  time  to  a  more  or  lesi'  widespread  Hclerosis  in  various  organs,  particularly 
the  kidneys.  As  a  r*>:ok  t>f  this  fibrosis,  the  movement  of  bfowl  in  the 
ismaller  vessels  is  much  impeded,  the  arterial  tension  increased,  and  the  work 
of  the  heart  greatly  augmented.  On  the  other  hand,  George  Johnson*  main- 
tains that  the  muscular  coat  of  the  arterioles  becomes  thickened  under  the 
influence  of  retained  excreta,  and  they  are  in  a  state  of  spnsm  which  increases 
the  tenBion  and  heightens  the  blood-pressure  in  the  left  ventricle. 

Tlie  question  can  scarcely  be  considered  settled  uh  regards  details,  but  the 
general  fact  of  increased  peripheral  resistance  is  well  established,  and  it  is 
one  of  the  most  frequent  causes  of  non-valvular  hynertronhy.  It  mav  be 
cjuite  marked  in  persons  without  positive  evidence  of  renal  diseji^e  as  fndi- 
cated  by  allnimen  or  casts  in  the  urine,  hut  in  whom  the  condition  of  arterio- 
capillary  fibrosis  is  evident  from  the  thickened  state  of  the  small  arteries,  the 
increased  tension,  and  the  firm  dislocated  impulse  of  the  heart. 

(7)  Prolonged  muscular  exertion  ha.*»  been  much  insisted  upon  as  a  cau^ 
of  cardiac  hypertrophy  by  DaCosta,  Myera,  Albutt,  Seitz,*  and  others.     Sol- 


•  Ommrndte  Britrage,  Bd.  it 

•  Ihid..  vat  xxxiit 
^  Dk  llfbfranitrmgun^  de9  Hertem,  Berlin, 

the  iubject. 


»  Ouj^9  HfmnUil  ErpnrtM,  1836. 

*  MmiethCnirurgioa!  TmnmdionSf  Iv.,  1872. 
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diei-s,  bliK*ksriiithi^,  miners,  mountaineer^*,  nnd  men  whose  occnpations  call  for 
heavy  and  prolonged  exercise  oecasionnlly  develop  hypertrophy  of  the  heart, 
which  it  eeeina  reasonable  to  connect  with  the  over-use  of  the  iuii9cle«. 
DaCosta*9  irri table  heart  in  yoiiog  soldiers  appears  ti>  represent  the  early 
ptage  of  this  condition.  In  88  per  cent,  of  the  eases  excessive  marching  was 
the  cause.  He  was  able  to  conhrm  the  existence  of  hypertrophy  by  autopsy- 
It  is  not  uncommon  to  meet  with  cn^e*  of  pronounced  heart  disease,  witii 
symptoms  of  failing  compensation,  drojiey,  etc.,  in  large,  powerfiilly-built  luen 
who  have  been  euen^ed  in  hiborious  occupations,  and  who  are  adniitted  to 
hospital  with  the  clinical  picture  of  chronic  valvular  disease.  At  theautc»pgy 
one  is  surprised  to  tiud  an  hypertrophicd  and  dilated  heart  without  valve 
lesion,  perhaps  no  extensive  arterial  degeneration,  and  no  kidney  disease. 
They  are  called  cases  of  idiopathic  hypertrophy,  but  I  believe  that  some  of 
them,  at  any  rate,  are  instances  of  a  condition  induced  by  prolonged  muscu- 
lar effort.  I  have  had  an  opportunity  of  studying  carefully  four  such  ca^es, 
and  I  have  seen  autopsies  in  two  other  instances.  As  1  mentioned,  alco- 
holism may  be  also  a  factor  in  thc^e  cases,  as  most  of  them  occur  Id  hard 
drinkers. 

How  muscular  eifort  acts  in  indncing  hypertrophy  has  been  much  dis- 
cussed* It  seems  rational  to  sun)>«)t^e  that  orolon^ed  action  of  tlic  heart  at  a 
rate  more  vigorous  and  rapid  tlian  tiormal  w*nild  induce  enlargement  of  ltd 
muscle,  just  as  consUmt  exercise  acts  with  fjthers ;  and  possibly  within  limits 
this  does  t4ike  place.  Albutt  sjieaks  of  the  large  red  left  ventricles  in  the 
lyeetls  iron -workers  killed  bv  accident  or  cut  oJf  by  acute  disease.  No  doubt 
the  thickness  of  the  ventricle  is  measured  by  the  muscular  needs  of  the  sys- 
tem. Muscular  contraction  affects  the  heart  in  two  ways :  first,  the  venous 
flow  is  accelerated,  more  blood  reaches  the  right  lieart,  and  is  sent  to  the 
lungs,  and  mf>re  reaches  the  left  ventricle  and  the  systemic  arteries.  The 
fuller  inspirations  abo  favor  flow  to  the  heart  When  the  exercise  is  exces- 
sive the  right  heart  and  the  venous  system  become  still  more  distended,  and 
the  outflow  from  the  peripheral  arteries  pni]>ortionately  retarded  and  the 
tension  in  them  increased — particularly  is  this  the  case  in  efforts  requiring 
straining,  as  in  lifting,  etc. ;  and,  seeundly,  the  effect  of  muscular  contraction 
has  been  shown  by  Traube  to  in  creatine  very  greatly  the  preseure  in  the 
arteries.  Gaskell,  however,  states^  that  wlien  a  iimscle  contracts  its  own 
arterioles  dilate  ;  but  however  that  may  he,  the  increased  tension  during  mus- 
cular contraction  can  be  determined  in  the  rndial  by  the  finger,  and  still  bet- 
ter by  the  sphygmograph,  during  steady  contraction  of  the  muscles  of  the 
arm.  In  yet  a  third  way  the  blowl>prcssiire  may  be  increased  during  violent 
muscular  eflbrts,  particularly  when  the  breath  is  held.  The  vaso-motor  cen- 
tre is  stimulated  by  the  lack  of  oxygen,  and  in  consequence  the  blood-preasure 
rises  in  tlie  peripheral  arteries.  At  the  end  of  prolonged  contests  we  some^ 
times  see  men  get  pale  or  the  left  ventricle  may  become  so  embarrassed  that 
they  faint. 

(8)  That  the  heart  becomes  hypertrophicd  during  pregnancy  ha»  been 
8t>ccially  insisted  upon  by  Freneh  writers,  Larcher*  ajul  others.  Many  doubt 
trie  correctness  of  their  deductions,  but  the  weight  of  evidence  seems  to  point 
unmistakably  to  the  existence  of  moderate  increase  in  the  thickness  of  the 
walls  of  the  left  ventricle.*  Cohnstcio*  connects  it  with  the  hydra?mic  and 
chlorotic  conditions  of  the  blood,  so  liable  to  develop  during  pregnancy. 

(9)  Hypertrophy  of  the  right  heart  in  disease  of  the  lungs  or  of  the  valvei 
is  usually  followed  by  more  or  less  hypertrophy  of  the  left  ventricle  as  well, 
eau8€*d  by  the  increased  work  in  consequence  of  retarded  outflow  into  the 
venous  system. 

^Jounutl  of  Physidoq^^  iii.  ^  Archivm  ^MtoUk  1859* 

*  McBoauld^  l/eari  Jjimiae  during  Frtgnatiey^  London^  1 878.        *  FireAcn^t  Aftkm^  1  tXTu. 
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Right  Ventricle.— Hypertrophy  of  this  chamber  ie  most  frequently  niei 
Kth  in  conneL'tion  with  disease  of  the  left  side  of  the  heart ;  next  with  vari- 
ous clironic  affectioDs  of  the  lungs ;  and  lastly  with  valvular  affections  of  the 
right  Bide. 

(1)  Mitral  lesions — incompetence  or  stenosis — are  very  common  causes 
which  act  by  increasing  the  resistance  in  the  pulmonary  veins  and  obstruct- 
ing the  free  flow  of  blood  in  capillaries  of  the  lung.  To  compensate  for  this 
delect  the  walls  of  the  right  ventricle  increase  in  size,  and  the  hypertrophy 
at  first  may  be  unattended  with  dilatation. 

(2)  Pulmonary  Lesions.^The  obliteration  of  any  consideral>le  number  of 
blood-vessels  within  the  lungs  by  emphyseraa,  cirrhosis,  or  phthisis  (some- 
times), occasionally  the  compression  of  pleuritic  exudation,  increases  the 
blood-pressure  in  the  pulmonary  artery  and  rapidly  leads  to  hypertrophy  of 
the  rignt  heart.  Narrowing  of  the  main  branches  of  the  pulmonnr}'  artery  by 
the  growth  of  tumors  or  an  aneurism  of  the  aorta  occasionally  produces  the 
same  etlbct. 

(3)  Valvular  lesions  on  the  right  side  are  rare  causes  of  hypertrophy  in 
llie  adult,  but  during  foetal  life,  when  endocarditis  is  more  prevalent  in  the 
pulmonary  and  tricuspid  valve,  stcnoi*ifl  or  insufficiency  at  these  orifices 
leads  to  great  enlargement  of  the  ventricle.  Pulmonary  stenosis  is  the 
moit  common  lesion ;  incompetence  is  not  often  met  with.  Ledons  of 
the  tricuspid  valves  in  the  adult  are  almost  always  associated  with  raitral 
disease.  When  the  dilated  hypertrophy  of  the  right  ventricle  re^aches  a 
certain  grade  in  cases  of  mitral  disease  or  pulmonary  lesion,  tricuspid 
incompetence  develops. 

(4)  Among  other  causes  which  may  be  mentioned  are  pericardial  adhesions, 
which  some  think  tend  specially  to  tlie  production  of  right-sided  hypertrophv 
and  extensive  pleuritic  adhesions.  Atheroma  of  the  pulmonjiry  arteries  is 
more  often  a  consequence  than  a  cause  of  hypertrophy. 

The  auricles  are  usually  dilated  and  hypcrtropliie<i ;  simple  hypertrophy  is 
probably  never  seen.  lu  the  left  auricle  this  condition  develops  in  lesions  at 
the  mitral  orifice,  particularly  stenosis  when  it  compensates  for  the  obstruc- 
tion.    In  free  mitral  regurjritation  the  hvpertrophy  is  not  so  marked. 

The  right  auricle  hypertrophies  when  there  is  greatly  increased  blood- 
pressure  in  the  leaser  circulation,  whether  due  to  mitral  stenosis  or  pul- 
monary lesions,  and  incompetency  at  the  tricuspid  orifice.  Stenosis  of  the 
auriculo-ventricular  orifice  is  a  less  frequent  cause.  The  dilatation  is  always 
excessive. 

Morbid  Anatomy. — In  general  hypertrophy  the  entire  organ  is  increased 
in  size  and  weight;  more  commonly  we  find  the  condition  limited  to  two  or 
tliree  chambers  or  to  one  side.  The  estimation  of  slight  grades  of  enlarge- 
ment is  difficult,  but  where  the  increase  is  markeil  the  process  is  simple 
enough.  The  volume  of  the  heart  varies  in  different  individuals  according 
to  their  age  and  size.  The  normal  heart  is  about  the  size  of  the  closed  fiat, 
and.  as  Virchow  sugge-sts,  a  fair  estimate  can  be  made  by  comparing  the  two 
together.  By  careful  weighing  we  get  much  more  accurate  iotormatiou. 
The  heart  ot  an  average-^ized  mnn  weighs  about  9  oz.,  of  a  woman  about 
8  oz.  In  great  hypertrophy  the  orjran  may  weigh  three  or  four  times  the 
normal  amount.  A  heart  which  weighs  over  12  oz.  in  a  man,  and  over  10 
OE.  in  a  woman,  may  be  considered  hypertro[)hied.  Hearts  weighing  from 
16  to  20  oz.  are  not  uncorumouly  met  with,  Weights  above  25  oz.  are 
rare.  The  heaviest  hearts  on  record  are  described  by  Beverley  Robinson  of 
New  York,*  53  oz. ;  Dulles  of  Philadelphia,  48  oz. ;  and  there  are  several 
caaes  described  in  the  Tramadhiu  of  the  London  Pathologiea)  Society  of 
the  organ  weighing  as  much  as  46  oz. 

*  Nm  Ymk  Medical  Record^  1883. 
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Next  to  weighing,  careful  measurement  of  the  thickness  nf  the  walls  is  the 
best  me^ms  fif  lietermining  hyfjertrophy.  When  there  is  great  dilatation  of  a 
chaniber  the  walb,  though  actually  thick,  may  look  proportionately  thin  ;  and 
on  the  other  hand,  when  rigor  mortis  ie  present  the  cavity  may  be  very  ^jiall 
and  the  walls  appear  enornionslv  thick.  In  this  case  measurements  should 
not  be  made  until  the  heart  has  fieen  soaked  in  water  and  thoroughly  rehixed. 
The  normal  thickness  of  the  lefl  ventricle  is  about  half  an  inch  (12  or  Vi 
millimeters),  being  thicker  toward  the  base*  It  i^  well  to  measure  in  two  or 
three  plaeea,  not  including  the  papillary  muscles.  A  thickness  of  10  lines  or 
over  (20  to  25  mm.)  indicatwe  hypertrophy.  It  is  rare  to  meet  with  the  wall 
thicker  than  1  inch  (25  mm.),  even  in  very  greiit  hypertrophy.  The  right 
ventricle  is  thinner  than  the  left,  and  ha^s  an  average  diameter  of  from  2  to  3 
lines  (4  to  7  mm/).  A  thickness  of  fnun  (I  to  9  lines  (13  to  20  mm.)  may  be 
met  with  in  great  hypertrophy.  It  is  verj^  rare  to  see  a  dianietex  of  more 
than  tliree-qimrters  of  an  inch,  but  wises  are  reported  of  a  thickness  of  over 
an  inch.  The  left  auricle  has  a  normal  thicknei^s  of  about  a  line  and  a  half 
(3  mm,),  which  in  consi<lerable  hypertrophy  may  be  nearly  doublet!.  The 
wall  of  the  right  auricle  is  even  thinner  than  the  left,  rarely  exceeding  1  liQd 
in  diameter.  In  h^^jertrophy  the  sinus  does  not  present  a  marked  increaw 
in  tliicknci^,  but  the  appendix,  particularly  the  musculi  pectin ati,  may  bo 
greatly  dcvelopeii  and  measure  frora  2  to  8  lines  in  diameter. 

The  shape  of  the  heart  is  much  affected  by  the  degree  of  hypertrophy  in 
different  cavities.  Great  enlargement  of  the  ventricles  broadens  the  ajiex, 
anri  the  conical  shape  is  lost.  In  the  enormous  hypertrophy  and  dilatation 
of  aortic  insufficiency  the  increased  breadth  and  rotundity  of  the  apex  becomes 
very  marked.  When  the  right  ventricle  is  chiefly  affected,  it  occupies  a  large 
share  of  the  apex,  and  the  transverse  diameter  of  the  organ  is  increased. 
When  thie  to  mitral  stenosis  the  contrast  between  the  large  broad  rigJit 
ventricle  extending  well  to  the  apex  and  the  small  left  chamber  is  very 
gtriking. 

When  not  degenerated  the  muscle-tissue  of  an  hypertrophied  heart  ia  of  a 
deep-red  color,  firm,  and  usually  cuts  with  slightly  incrensed  resistance.  The 
right  v-entricle  often  has  a  peculiarly  hard,  leathery  feel,  which  w^a«  noticed 
by  Rokitansky,  In  simple  hyjM^rtrophy  of  the  left  irentricle  the  papillary 
muscles  and  columnie  carneie  may  be  increased  in  size,  but  the  former  often 
appear  flattened  in  great  eccentric  enlargement.  The  trabeeulse  are  usually 
much  more  developed  in  the  right  ventricle  and  in  the  appc^ndix  of  the  right 
auricle  than  in  the  left  chambers.  Very  often  the  tissue  looks  pale,  and  may 
be  soil  from  the  occurrence  of  fatty  degeneration. 

The  histological  characters  of  the  changes  in  hypertrophy  have  been  niiich 
etudied,  particularly  with  a  view  of  determining  the  question  of  numerical 
increase.     Ilepp^  described  an  increase  in  the  thickneBs;  but  most  recent  i 
observers  regard  the  hypertrophy  as  due  to  numerical  increase,  resulting 
from  the  development  of  new  hbres,  either  by  the  splitting  of  the  old  onef  j 
(Kindflcisch)  or  their  growth  from  interfibrillar  nuclei.*    Wilks  and  Moxon*  j 
and  Gowers*  find  that  the  fibres  are  not  increased  in  size.     Letulle*  think*  | 
that  there  is  a  process  of  progressive  hyper-nutrition  of  the  fibres. 

The  toughness  of  the  hypertrophied  muscle  is  due  to  the  increase  in  the 
connective  tissue,  which  is  more  marked  as  a  rule  in  the  right  than  the  left 
ventricle.  Sometimes,  indee<i,  it  is  not  at  all  noticenble  in  the  latter,  which 
may  be  soft  and  tears  readily  with  the  finger. 

BvMPTDM.'^.—Hypertrophy  is  a  conservative  proceas,  usually  secondary  to 
some  valvular  or  arterial  lesion,  and  is  not  necessarily  accompanied  by  any 


Ufcnl^9  Zeitj>chrift,  18,54. 

•  Pathohvffeai  J«<//omy,  I^ndoti,  1875. 

*  Quoietl'  by  Peter,  foe.  cit^  p.  280. 
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i»ymptoms.  So  admirable  is  the  adjusting  power  of  the  heart  that,  for  exam- 
ple, an  advancing  stenosis  of  aortic  or  Tiiitrul  orifice  may  be  for  years  per- 
fectly counterbalanced  by  a  progressive  hypertrophy,  aJid  the  subject  of  the 
a^ection  be  happily  oblivious  to  the  exiateuce  of  heart  trouble.  Particularly 
is  this  the  ca&e  with  mitral  stenosis  and  the  consequent  hypertrophy  of  the 
left  auricle  and  right  ventricle.  While  leading  quiet  lives  and  not  straining 
the  heart  with  violent  exertion,  such  persons  may  not  siiiler  in  any  way,  or 
perhaps  only  experience  a  little  shortness  of  breath  when  going  up  staira. 
Indeed,  the  hypertrophy  is  in  aln^ust  all  imttances  an  unmixed  good,  and 
many  of  the  symptoms  which  arise  are  to  be  attributed  to  its  failure,  or,  as 
we  say,  disturbance  of  compen^tion. 

The  left  ventricle  is  most  often  involved,  and  the  clinical  features  of  hyper- 
trophy are  best  seen  when  it  is  affected.  lospcction  may  reveal  decided  bulg- 
ing ol  the  praeoordia,  producing  in  extreme  iiustance^  marketl  asymmetry 
^'  the  chest.     This   is   most   frequent    in    persons   under  twenty  yeara  of 

\  and  it  may  occur  without  anv  pericardia i  adhe,sious»  which  Shroetter* 

inks  are  invariably  associatetl  with  tlm  condition.  The  intercostal  spaces 
may  be  wndened,  and  the  area  of  visible  impuliie  is  much  increased.  On 
palpation  the  character  and  position  of  the  apex-beat  give  most  important 
results.  It  is  stronger,  more  forcible  and  heaving,  and  may  lift  the  chest- 
walL  With  each  sybtole  the  hand  or  the  ear  applied  over  the  heart  may  be 
visibly  raised.  A  slow  heaving  impulse  is  one  of  the  lie^t  signs  of  simple 
hypertrophy ;  when  tfiere  is  large  dilated  hypertrophy  the  forcible  impulse 
is  often  more  sudden  and  abrupt.  A  second,  weaker,  impulse  cun  sometimes 
be  felt,  due  possibly  (tus  Gowers  suggests)  to  a  rebound  fr«»m  the  aortic  vaives. 
The  area  ot  impulse  h  greatly  increasiMl,  and  the  beat  may  be  Icit  in  the 
sixth,  seventh,  or  eighth  interspace  from  an  inch  to  three  inches  outside  the 
nipple.  The  downward  dislocation  of  the  apex  is  an  important  sign  in  hyper- 
trophy of  the  left  ventricle ;  simple  outward  displacement  may  be  due  to 
enlargement  of  the  right  ventricle. 

In  moderate  grades  of  hypertrophy,  as  seen  in  chronic  Bright's  disease, 
the  apex-beat  may  be  in  t!ie  sixth  interspace  in  the  nipple-line  or  a  little  out- 
aide  It. 

Percussion  gives  an  area  of  increased  dulness,  due  to  the  nuich  larger  por- 
tion of  the  heart  which  c^mes  in  contact  with  the  chest- wall.  The  dulueas  in 
the  parasternal  lino  may  begin  at  the  third  rib  or  in  the  second  inttfrspace, 
and  the  transverse  limits  extend  from  half  an  inch  to  two  inches  beyond 
the  nipple-line,  and  an  equal  distance  beyond  the  middle  line  of  the  ster- 
num.  The  dull  region  is  more  ovoid  than  in  health.  AYhen  carefully 
delimited  and  measured,  there  may  be  in  the  colossal  hypeitrophy  of  aortic 
valve  disease  an  area  of  dulness  from  seven  to  eight  inches  in  transverse 
extent.  In  moderate  grades  a  transverse  dulness  of  four  inches  is  not 
uncommon. 

On  auscultation  the  heart  sounds,  when  there  is  no  valve  disease,  may  not 
present  any  special  changes,  but  the  first  is  often  prolonged  and  dull ;  but 
when  there  is  dilatation  as  well,  it  may  be  very  clear  and  sharp.  Redupli- 
cation is  not  uncommon,  particularly  in  the  hypertrophy  of  renal  disease. 
A  peculiar  clink — the  tintement  m^tallique  of  Bouillaud — may  sometimes 
be  neard,  with  the  impulse  most  frequently  just  to  the  right  of  the  apex- 
beat  The  second  sound  is  clear  and  loud,  sometimes  ringing  in  character 
or  reduplicated.  When  the  hypertrophy  depends  upon  valvular  lesions 
the  sounds  are  of  course  much  altered,  and  replaced  or  accompanied  by 
murmurs. 

The  pulse  of  simple  hypertrophy  not  dependent  on  valvular  lesions  is  usu- 
ally firm,  ftill,  and  strong,  of  high  tension,  and  reguhir.     It  may  be  increased 


Vol.  IIL— 40 


*  Zit^mnsai*^  EiicydoprtJia^  vol,  ?i. 


DISEAi^ES  OF  Tin:  SUmTASV£  OF  THE  HEART. 


m  Irequency,  but  utten  is  DorraaL  In  eccentric  hypertrophy  the  pube  ifi  full, 
but  softer,  and  usually  more  rapid.  Bo  long  aa  the  hypertrophy  is  maiutained 
the  pule-e  is  regular  ;  one  of  the  earliest  signs  of  failure  and  dilatation  is  irreg- 
ularity and  int^^miittence.  The  various  modificutions  of  the  puke  in  conuec'^ 
tion  with  valve  diseiise  are  eoosidered  elsewhere. 

Among  symptoms  which  patients  complain  of  must  frequently  are  nnpleite- 
ant  sensations  about  the  lieart  —  a  sense  of  fulne^  and  discomfort,  rarely 
amounting  to  pain,  ThiiS  may  he  very  noticejihle  when  recumbent  and  on 
the  left  side.  Actual  pain  in  simple  iiypertrophy  is  rare,  but  in  the  irritable 
heart  from  tobacco  imd  m  neurasthenics  with  slight  enlargement  it  is  often 
a  very  troublesome  symptom.  Palpitation  is  not  often  complained  of,  nor  do 
patients  always  liave  sensations  from  the  violent  shocks  of  a  greatly  hyper- 
tropbied  organ  ;  others,  again,  will  have  very  uneasy  feelings  from  a  mode- 
rately exaggerated  pulsation.  The  genenil  condition  of  health  has  much  to 
do  with  this:  >Ne  are  mit  in  health  conscious  of  our  own  heart's  action,  but 
one  of  the  very  Hrst  indications  of  nervous  exhaustion  from  excesses  or  over- 
study  is  the  consciousness  of  the  lienrt's  action,  not  necessarily  accompanied 
Ijy  palpitation.  Flushings  of  the  face,  noises  in  the  ear,  flashes  of  light,  and 
headaches  are  luit  uncommon. 

There  arc  certain  untoward  effects  of  long- con  tinned  hjTjertrophy  of  the 
lefl  ventricle  which  must  be  mentioned,  chief  among  which  is  the  production 
of  atheromatous  degeneration  t^i^  the  vessels.  Particularly  is  this  the  case 
when  the  hy]Jcrtr'op!iy  results  from  incrca.H'd  peripheral  resistance.  The 
heightened  bloiMj-pres^iure  in  the  arteries  (which  is  expressed  by  the  word 
strain)  gradually  induces  an  endarteritis  and  a  etiif,  inelastic  state  of  those 
vessels  most  t-xpi^sed  to  it — viz.  the  ucirt-a  and  its  primary  divisions.  In  over- 
coming the  peripheral  ubi^truction  the  hyjiertniphy  *'  ruins  the  arteries  as  a 
sequential  result "  (Fothergi  11),  It  it^  in  tbi^  way  that  prolonged  muscular 
exertion  acts  injuriously,  and  leads  to  two  common  morbid  conditions  in 
athletes  and  fiersons  whose  employment  necessitates  violent  exercise  of  the 
muscles — ^viz.  aneurism  and  sclerosis  of  the  aortic  semi-lunar  valves,  with 
incomfielcncy.  Syphilis  certainly  does  not  embrace  the  entire  etiology  of 
aneurism,  the  uc(  urmicc  of  which  io  soldiers,  strikers,  foundrymen,  etc,  can 
be  traced  to  arterial  strain.  So  also  with  the  sclerosis  of  tlie  semi-lunar 
valves — ^^just  enough,  |>erhjnjs,  to  jyroduce  Inconipetency  j  how  common  it 
seems  to  be  in  strong,  well-built  men  w*bose  excesses  have  been  on  the 
cinder-path  or  on  the  river!  The  increased  aortic  tension,  with  the  more 
forcible  recoil  tuul  rlosurc  of  tlie  semi'Iuuar  valves,  would  seem  to  be 
fectors  in  the  production  of  this  condition.  Aortic  incompetency  is  the 
special  danger  of  athletes,  and  no  inconBiderahle  number  oi  the  cases  of 
tnis  lesion  occur  ring  in  men  without  rheujnatic  or  syphilitic  history  may  be 
traced  to  over-une  of  the  muscles. 

Another  spjcciul  danger  is  rupture  of  the  blood- vessels,  particularly  of  the 
brain.  In  the  condition  of  general  arterial  degeneration  associated  with  con- 
tracted kidneys  and  hypertrophied  left  heart  apoplexy  is  common  ;  indeed, 
we  may  say  that  in  the  majority  of  crises  of  cerenral  hemorrhage  there  is 
sclerosis  of  tlie  cerebral  vessels,  often  with  the  development  of  miliary  aneu- 
risms, and  the  rupture  is  directly  induced  by  the  forcible  action  of  the 
heart. 

Hyi^ertrophy  i>f  tl»e  right  ventricle  in  the  adult  is  rarely  induced  by 
valvular  disease  on  the  right  side,  but  is  a  result  of  increased  reaistajioe 
in  the  pulmonary  circulation,  as  in  cirrhosis  of  the  lung  and  emphysenuK 
or  in  stcnosi.s  nf  the  mitral  orifice.  When  the  compensation  is  perfect, 
and  the  hy|Kfrirophy  fully  maintains  the  etjuilibrium  of  the  circulation, 
there  are  no  symptorii^.  txtra  exertion,  as  in  ascending  stairs  or  running, 
may    induce   s^^ortness   oi'   breath,   but   in    many   respects   hypertrophy    of 
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the  right  ventricle  is  the  moet  enduring  and  salutary  form  in  the  whole 
range  of  cardiac  aifections.  For  long  periods  of  years  the  ettects  of 
mitral  stenosis  may  be  counterbalanced  completely,  and  only  sudden  death 
by  accident  or  an  acute  disease  reveals  the  existence  of  exteuj^ive  unsuspected 
heart  disease.  In  the  hypertrophy  secondory  to  pulmonary  disease,  partic- 
ularly emphysema  and  cirrhosis,  there  may  be  sensations  of  uiieasine^  in  the 
cardiac  region,  with  cough  and  shortness  of  breath ;  hut  so  ioo^  as  the  dila- 
tation is  moderate  the  symptoms  are  not  marked.  With  great  dilatation  and 
tricuspid  regurgitation  come  the  venous  engorgement,  tedenui,  and  pulmonary 
troubles.  The  increased  pressure  in  the  leaser  circulation  nut  uncommonly 
leads  to  atheroma  of  the  pulmonary  artery,  and  the  full  state  of  the  capil- 
laries leads  ultimately  to  a  deiKjsition  of  pigment  and  increase  in  the  fibrous 
elements  in  the  lung — the  bruwu  induration.  Pulnionary  congestion  and 
apoplexy  from  thrombosis  or  embolism  are  more  often  associated  with 
dilatation.  Hsemoptysis  may  result  from  rupture  of  vessels  during  sudden 
exertion. 

The  physical  signs  of  hypertrophy  of  the  right  ventricle  are  not  so  marked 
as  those  of  the  left.  Bulging  of  the  lower  part  of  the  sternum  and  left  car- 
tilages is  occasionally  met  with.  The  apex-beat  is  forced  to  the  left,  but  is 
not  so  often  displaced  downward.  The  most  nuirkcd  impulse  may  be  in  the 
epigastrium,  in  the  angle  between  the  ensiform  cartilage  and  the  seventh  rib 
or  beneath  the  cartilages  of  the  sixtli  aud  seventh  ribs.  The  pulsjition  is 
rarely  the  strong  heave  of  left-sided  hypertrophy,  and  is  apt  to  be  diffuse, 
not  punctuate,  particularly  if  there  is  much  dilatation.  In  thin-walled  chests 
there  may  be  pulsation  in  the  tliird  and  fourth  right  interspaces.  The  area 
of  dulne«8  i.s  increased  in  the  transverse  direction,  particularly  toward  the 
right,  where  it  may  extend  an  inch  or  more  beyond  the  border  of  the  ster- 
num. On  auscultation  the  first  sound  at  the  lower  part  ni'  the  sternum  is 
louder  and  fuller  than  normal,  but  t!\e  diHerences  are  not  very  marked  unless 
there  is  much  dilatation,  when  it  is  clearer  and  sharper.  The  second  sound 
is  accentuated  in  the  pulmonary  artery  on  account  of  the  increased  tension, 
and  there  may  be  reduplication.  The  pulse  at  the  wrist  is  usually  small. 
The  jugular  pulsation  occurs  when  there  Is  tricuspid  incompeteoce,  which 
arise-s  when  tlie  eccentric  hypertrophy  reaches  a  certain  grade. 

Hypertrophy  of  the  auricles  is  ahvays  associated  with  dilatation.  It  is 
most  common  in  the  left  chamber,  which  hypertrophies  in  mitral  stenosis 
and  incompetency,  and  assists  materially  in  restoring  the  balance  of  the 
circulation  and  protects  the  lungs.  There  are  no  special  physical  signs, 
and  we  usually  can  only  infer  its  presence  by  the  existence  of  mitral 
stenosis  and  a  presystolic  murmur.  Increased  dulness  may  be  determined 
at  the  left  of  the  sternum,  and  there  may  be  a  presystolic  wave  in  the  sec- 
ond left  interspace. 

Hypertrophy  and  dilatation  of  the  right  auricle  occur  not  infreL|uently, 
and  are  almost  invariably  associated  with  a  similar  condition  in  the  right 
ventricle,  and  incompetency  of  the  tricuspid.  In  emphysema,  cirrhosis  of 
the  lung,  chronic  bronchitis,  and  in  mitral  disease,  it  is  very  common,  much 
more  so  than  the  statement  of  some  authors  would  lead  us  to  expect.  In 
comparison  with  the  left  auricle  the  greater  development  and  hypertrophy 
of  the  appendix  and  its  musculi  j^ectinati  is  very  striking.  The  latter  may 
be  distnbuted  over  the  anterior  wall  of  the  sinus  to  a  much  greater  extent 
than  in  health.  There  may  be  increased  dulness  in  the  tliird  and  fourth 
interspaces,  with  pulsation  presystolic  in  rhythm.  Usually  there  are  signs  of 
venous  engorgement,  jugular  pulsation,  and  other  evidences  of  dilatation  of 
the  right  heart. 

The  DIAGNOSIS  of  cardiac  hypertrophy  doaj  not  usually  present  any  serious 
difficulties.     Increase  in  size,  more  ff>rcil)le  contraction,  with  displacement  of 
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the  apex'beat,  and  the  character  of  the  puke,  are  the  most  important  signs. 
There  are  certain  eoiiditinn,^  which  require  to  be  carefullj  dietiDgnished. 
Neurotic  palpitation,  from  wlmtever  cause,  may  be  accompanied  with  forcible 
contraction,  but  it  has  not  the  heaving  impulse  of  genuine  fiypertrophy. 
Actual  enlargement  of  the  orgiui  maVi  however,  result  from  prolonged  over- 
action,  as  in  Basedow *8  diseiise,  in  the  smoker *s  heart,  and  the  irritable  heart 
of  neurasthenicg,  but  it  is  usually  slight.  Increased  dulnesfes  in  the  cardiac 
area  may  be  due  tcj  a  vainety  of  causes,  some  of  which  may  simulate  hyjJ€r- 
trophy,  lis  pericardial  etiusion,  aneurism,  mediastinal  growths,  or  displacement 
of  the  heart  frf»m  pressure  or  the  existence  of  malformation  of  the  chest ;  but 
with  the  exercise  of  ordioary  care  the  diagnosis  can  usually  he  made.  There 
are  two  opposite  conditions  which  not  infrequently  give  trouble.  When  the 
left  lung  i^  retracted  from  jdeurisy,  phthisis,  or  cirrhosis,  there  is  a  targe 
surface  of  the  heart  exj*osed,  and  the  pulsation  may  be  extensive  and  forcible, 
and  at  first  sight  resemble  hypertrophy.  There  iB  usually  in  this  condition 
some  dislocation  upward  and  to  the  left.  The  history  of  pulmonary  or  pleu- 
ritic disease,  and  the  evident  fixture  of  the  lung  on  deep  inspiration,  will 
usually  i^uffice  to  prevent  mistake.  A  similar  exposure  of  the  heart  occurs 
without  any  disease  in  very  narrow-chested  persons  with  ill-developed  lungs; 
and  here,  though  the  area  of  duhiess  may  be  much  increased,  yet  the  normal 
position  of  the  apex  and  the  absence  of  forcible  heaving  impulse,  pube  signs, 
and  of  any  olivious  cjiuse  of  hypertrophy  will  afford  satisfactory  criteria  for 
a  diagnosis.  Just  the  reverse  occurs  in  some  cases  in  which  a  muderat-e  car- 
iliac  hypertropliy  is  marked  by  emphysema  of  the  lungs  or  of  their  anterior 
borders.  The  area  of  dulness  may  be  m»rma!,  or  even  diminished,  and  the 
pulsation  diffuse  and  cliietiy  epiga^trie.  The  general  condition,  state  of  the 
pulse,  and  character  r»f  the  sounds  \\m\\i\  help  m  the  diagnosis,  but  it  is  some- 
times a  matter  of  no  little  difficulty. 

The  symptoms  and  physical  signs  above  narrated  sufficiently  indicate  the 
jK>ints  of  difference  between  hypertrophy  of  the  two  sides  of  the  heart. 

In  all  eases  the  greatest  itossible  care  should  be  exercised  in  ascertaining 
the  presence  or  absence  of  conditions  likely  to  cause  hypertrophy. 

The  COURSE  of  a  case  of  ordinnry  hyi>ertrophy  may  be  divided  into  three 
stages:  1st.  The  periiwl  of  develojmient,  which  varies  much  with  the  nature 
of  the  primary  disease.  Thu?  in  rupture  of  an  aortic  cusp  or  in  sudden  over- 
strain from  exertion  it  may  retjuire  moTiths,  or  even  years,  before  the  hyper- 
trophy becomes  fully  di^veloped.  In  these  castas  it  may  never  do  so,  and  tbeu 
death  results.  On  the  other  hand,  in  sclerotic  affections  of  the  valves  with 
stenosis  or  incomi)etence  the  hypertrophy  develops  pari  passu  wnth  the  lesion^ 
and  may  continue  to  counterbalance  a  progressive  impairment  of  the  valves. 
2d.  The  i>eriod  of  full  compensation,  the  latent  stage,  during  which  the 
hearths  vigor  meets  all  the  requirements  of  the  circulation.  There  may  be 
no  signs  whatever  of  heait  weakness,  but  the  hypertrophied  muscle  completely 
equalizes  the  valvular  or  other  defects.  It  may  last  an  indefinite  period  of 
years.  In  some  cases  this  fortunate  period  is  never  fully  att-ained.  and  indi- 
cations of  incjomplete  compeusiution  remind  the  individual  that  he  has  a  heart 
affection.  3d,  The  period  of  disturhe*!  compensation,  which  sooner  or  later 
awaits  all  victims  of  hypertrophy.  It  may  come  suddenly  during  an  extra 
exertion,  and  death  follow  from  acute  dilatation  ;  or  more  commonly  it  takes 
place  slowly,  and  results  from  degeneration  and  weakening  of  the  heart-mut*- 
cle,  with  consequent  dilatation  and  all  its  evils.  There  may  be  repeated  fail- 
ures before  the  end  is  reached,  repreeented  clinically  by  attacks  of  cardiac 
dyspncea  and  dropsy. 

The  breaking,  m  it  is  called,  of  a  comjwsnsatory  hypertrophy  may  be 
induced  by  many  causes.  Among  the  most  important  is  failure  of  general 
or  local  (cardiac)  nutrition.     In  muny  a  chronic  heart  case  readmitted  to 
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hoipitsJ,  perhaps  for  the  third  or  fourth    time,  with  dyspnoea  and  drtTpsy, 
>  exposure,  poor  food,  aod  whiskey  are  respoosible  for  the  failure,     GraJunl 
Itclerosis  of  the  coronary  arteries  leading:  to  fatty  or  fibroid  changes  is  a 
[frtiltful  source  of  disturbed  cunipensation.     It  ts  well  known  thtit  daring  or 
alter  an  acute  illness,  pnenmontaj  fever,  or  a  bronchial  jittaek  the  hrst  symp- 
toms of  heart  disease  may  be  manifested.     Mental  emotions,  severe  grief,  or 
fright  have  been  known  to  liring  on  symptouus  of  heart  failure  in  hyper- 
trophy.    One  of  the  most  frequent  causes  m  sudden  or  prolonged  muscular 
'exertion,  which  may  disturb  a  compensation   perfect  for  yea i^,  and  induce 
deiith  in  a  few  days,*     The  intimate  pathology  of  broken  compensation  is 
not  alwavB  clear.     It  certainly  does  not  always  depend  on  degeneration  of 
the  muscle-fibres,  so  far  as  microscopical  exaiBination  can  tell,  and  in  many 
cases  we  are  forced  to  conclude  that  the  ganglia  are  at  fault  aod  the  break- 
down is  nervous,  not  muscular. 

The  PROGNOSIS  depends  entirely  upon  the  nature  of  the  cause  which  has 
indyeed  the  hypertrophy.  When  remediable  or  removable,  the  heart  may 
return  to  its  normal  size,  as  at\er  [pregnancy,  acute  B right's  disease,  and  some 
leases  of  hypertrophy  from  deranged  innervation  and  muscular  exertion. 
When  the  cause  is  irremediable,  as  in  chronic  valve  disease,  sclerosis  of  the 
arterie.^,  or  obliteration  of  pulmonary  capillaries,  the  case  is  quite  different. 
Here  the  prognosis  depends  largely  on  the  capability  of  maintiunirvg  in  its 
integrity  a  sufficient  hypertrophy  to  compensate  for  the  obstruction  :  so  long 
as  this  keeps  up  all  is  well ;  the  evils  come  with  failure  of  the  hypertrophy 
and  increase  of  the  dilatation.  Conditions  of  general  and  local  mitrition  are 
all -important  factors,  and  when  these  can  be  anpported  to  the  liighest  |jo9sible 
degree  the  prognosis  is  llivorable.  Ill-health  may  be  indicated  at  once  by 
the  onset  of  cardiac  symptoms,  pointing  to  disturbed  cnm|:>ensation.  Mucli 
depends  on  the  seat  of  the  original  disease.  Mitral  stenosis  carries  with  it 
as  good  prognosis,  quo  ad  longevity,  as  aortic  stenosis,"  and  the  latter  much 
better  than  aortic  insufficiency.  The  nutrition  of  the  muscle  of  the  heart 
demands  a  foil  and  constant  supply  of  blood,  but  in  aortic  incompetency 
the  rapid  regurgitation  doe^  not  permit  of  the  complete  distension  of  the 
coronary  vessels,  and  the  strain  is  such  that  atheroma  of  thei^e  arteries  is  very 
apt  to  follow  and  still  further  diminish  the  hlood-supply.  Hence  the  prog- 
nosis in  aortic  insufficiency  for  endnring  hyiurtrophy  is  bad.  The  hyper- 
trophy which  accompanies  general  arterial  degeneration,  thongli  compensating 
for  peripheral  obstruction,  carries  with  it  certain  dangers,  as  already  indi* 

*  Traube,  Gesnmmdte  Bnirage^  Bd.  iii. 

*Brfickes  held  tlmt  the  coronary  vessels  were  filled  in  diiistok  alone,  but  there  can  }ie 
no  question  that  blood  also  enters  (hiring  the  systole.  The  Higmuid  viilves  cert-fiinly  do 
Del  in  the  majority  of  ca8<^  cover  the  oritices  of  these  arteriea  during  tliia  jict,  Un- 
lloa^»l€dly»  however,  the  heart-vetssels  are  more  distended  in  diastole.  The  pallor  of 
the  muscle  in  Bysiole  Ib  a  proof  that  llie  coronary  vessels  are  not  well  filled  at  this 
period, 

*  This  is  not  the  uaual  statement,  but  my  exfierienoe — limitetlj  it  is  true — aeems  to  point 
_|o  the  coniiluglon  that  mitral  stenoeig  may  al&^  exi«t  for  many  years  without  exciting 

■Jymptoms  of  heart  dii?eafe.  It  may,  I  think,  Ihj  jiafely  aflirmed  that  a  larger  number  ot 
peisons  with  mitral  valve  ditteiuse  live  in  blissful  ignorance  of  the  existence  of  serious 
heart  leaion  than  any  other  group  of  eardiac  cases.  Particularly  m  ihh  the  case  in 
women.  Two  points  have  attracted  my  attention  in  this  connection:  the  frequency  with 
irhich  we  6nd  evidence  of  stenosis— as  shown  by  the  presystolic  thrill  and  roii^b'  mur- 
nour— in  women  complaining,  perhaps^  of  shortness  of  breath  on  exertion  and  slight  car- 
diac distress — symptoms  which  are  readily  relievetJ  — an*i  the  disKTJvery  poflt-tnortem  of 
stenofsin  of  the  mitral  orifice  in  ciuses  of  sudden  death  by  end>olifim  or  from  some  inter- 
current disease  occurring  in  persona  in  whom  heart  disease  had  never  been  Bnspectecb 
The  narrowing  may  be  extreme— an  ori6oe  only  13  miUimeters  in  width  in  one  case  in 
fbich  a  woman  was  stricken  with  hemiplegia  while  attending  to  her  houHehotd  duties. 
"uch  cases,  oiid  they  are  not  very  un«)mmon,  tea^^h  its  how  perfect  com|>en8alion  may  be 
<  this  lee>ion. 
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cated,  in  the  liability  to  cauBe  ropture.     With  care  such  patiente  may  survive 
for  years,  though  exposed  to  risks  otlier  thati  cardiac. 

The  TRKATMENT  of  hypeilrophy  conaijit^  largely  of  measuresi  direxited  to- 
ward its  nijimtenance  in  a  degree  proportiouate  to  the  extra  work  which  the 
heart  has  to  do.  In  organic  disease  the  well-being  of  the  patient  depends  on 
this:  we  cannot  remove  the  canse,  but  we  can  by  careful  hygienic  and  diet- 
etic reflations  nmintain  the  balance  between  the  defect  and  the  conipeusn- 
tion.  The  origiiml  Iv^km  m  usually  beyond  control^  and  the  special  indica- 
tions are  to  moderate  certain  dangers  Hssociiited  with  hypertrophy,  and  to 
promptly  meet  the  earliest  i*ymptoms  of  heart  failure,  ^fhe  utmost  riuKiei'a- 
tion  in  food,  drink,  and  exercige  must  be  enjoined.  Quiet,  rt^gular  habita  are 
all  important;  cxee^t^*  of  all  kind  f|uiekly  lead  to  impairment  of  th«'  lieart's 
action.  In  the  hypcrtrf>phy  a^ssixiated  with  arterial  and  renal  disease  a  spe- 
cial danger  exists  in  the  tendency  to  rupture  of  vesj*els.  In  these  cases  vigor- 
ous heart-beat,  with  very  high  tension  in  the  peripheral  arteries,  indicates 
n»ischief  which  may  be  met  by  takine;  prompt  measures  for  the  reduction  of 
the  high  pressure.  A  brisk  cathartic  may  avert  an  apoplectic  attack,  and 
there  are  cases  in  which  the  old  practice  of  bleeding — formerly  so  much  in 
vogue  for  hypertrophy — is  jnstihable.  Palpitation  and  .shortness  of  breath 
are  among  the  earliest  signs  of  faih'ng  uouiijensation,  and  call  for  the  treat- 
ment to  be  considered  under  Dihitfttiun.  The  condition  of  hypertrophy  from 
organic  disease  h  not  directly  amenable  to  treatment;  we  cannot  diminish  the 
size  of  the  orgjin.  but  we  can  regulate  its  action  by  measures  which  control  the 
contractions  when  from  any  cause  they  become  too  forcible  or  irregular.  More 
particoliirly  is  this  the  case  in  hypertrophy  due  to  disturbed  innenatioD. 
When  vigorous*  rest  and  the  administration  of  cardiac  sedatives,  such  as 
aconite*  or  veratrum  viride,  will  generally  euifice  to  reduce  the  force  of  the 
contractions.  The  palpitation  and  irregular  action  in  caseB  of  irritable  heart 
from  over*exertion,  the  abuse  of  tobacco,  or  sexual  exces^^s  may  subside  ¥dtU 
the  removal  of  the  cause.  The  steadying  action  of  small  doses  of  digitalis  i& 
often  well  seen  in  these  cn.ses. 


Dilatation  of  the  Heart. 

DEFTTfiTioN. — An  increase  in  the  size  of  one  or  more  of  the  chanibens, 
with  or  without  thickening  of  the  w^alls. 

Varieties. — Two  varieties  may  be  recognizeti :  (1)  dihitation  with  thick- 
ening, and  (2)  dilatation  with  thinning.  Dilatation  with  thickening  is  the 
most  common,  and  corresponds  with  the  dilated  or  eccentric  liypertrophv 
and  the  active  dilatation  of  some  writers.  Those  cases  of  dilatation  with 
walls  of  apparently  normal  thickness — simple  dilatation  of  authors — al«o 
belong  to  this  cjitegory,  for  if  the  chamber  is  distended,  and  yet  the  walle 
maintain  their  normal  diameter,  they  must  of  course  be  hypertrophied,  Tlie 
dilatation  with  thinning— passive  dilatation — is  specially  met  with  in  the  auri- 
cles, and  is  characterized  by  incrense  in  the  size  of  the  chamber  and  attenua- 
tion of  the  walls. 

The  diastole  of  the  heart  is  partly  an  active,  partly  a  passive  act.  The 
cavities  behave  as  would  rubber  balls,  and  their  distension  after  contractioD 
is  partly  due  to  their  elasticity.  The  heart  is  a  suction-  aa  well  as  a  force- 
pump.  In  the  ventricles,  for  example,  ailer  systole  the  active  dilatation 
draws  blood  from  the  auricle — nmst  do  eo,  in  fact,  in  the  very  process  of 
dilating — ^and  then  the  auricular  systole  completes  the  process,  hilly  acc*orn- 
pliahing  the  diastole.  Dilatation  occurs  during  this  period,  and  results  fmm 
distension  beyond  the  limits  of  the  cootraetile  powder  t>f  the  ivall.  More 
blood  is  contained  in  the  cavity  tlian  the  muscle  of  the  wall  can  control — 
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i.  e,  expel— hut  if  the  orgau  i^  healthy,  hypertrophy  ensuea  and  the  ehamber 
accommodates  itself  to  the  altered  condition.  It  is  the  heightened  pressure 
during  diastole  which  m  danj^erous;  during  systole  the  pressure  rnay  be 
extreme,  and  yet  no  diktulioii  may  en?^ue»  aa  in  aortic  stenosis^  in  which 
condition  the  size  of  tlit^  flianihi^r  may  remain  normal,  and  yet  the  walls 
livptirtrophy  to  meet  the  jyfreatly-in creased  resistance  to  the  outflow  of  the 
hloLKi  during  the  systole.  In  the  auricles,  however,  the  increased  teneion 
durinjj  contraction  may  he  accompanied  with  considerable  dilatation,  as  in 
mitral  stenosis, 

ETiOLOciY, — There  are  two  important  cause.s  in  the  production  of  dilata- 
tion:  increased  pressure  within  the  cavities,  and  impaired  resistance  due  to 
diaease  of  the  muscular  substjince  of  the  heart.  Thoy  may  act  singly,  but 
are  often  combined.  Weakened  walls  may  yield  under  normal  distending 
force^  or  normal  walb  may  yield  under  a  heightened  blood -pressure,  or  both 
factore  may  prevail. 

1.  Increaaed  endoeardiac  pressure — -which  results,  as  before  stated,  either 
from  an  augmented  f|uantity  of  blood  to  be  moved  or  an  obstacle  to  be  over- 
cc»me — is  the  most  frecjucnt  c^use  of  dilatation.  It  dot^s  not  nece^isarily  cause 
itv  Simple  hypertrophy  may  be  the  rei^ult,  as  in  the  early  period  of  aortic 
sft4^Tiosis  and  in  the  nyi)ertrophy  of  the  left  ventricle  in  Bright's  diseiise. 

Most  of  the  important  causes  of  increa£^*d  endoeardiac  pressure  have 
already  bet^n  considered  under  Hypertrophy,  but  we  may  refer  to  one  or 
two  more  particularly. 

The  size  of  the  cardiac  chambers  is  variable  in  conditions  of  health.  With 
t^low  action  of  the  heart  the  dilatation  dorin|;  diastole  must  he  much  more 
full  and  complete  than  with  rapid  action.  Physiologically,  the  limita  of 
dilatation  have  been  reached  when  the  chamber  cjinnot  be  emptied  during 
the  systole.  Wc  find  this  as  an  acute,  transient  condition  in  severe  exertion 
— tluring,  for  example,  the  siscent  of  a  steep  mountain.  There  may  be  great 
distension  of  the  right  heart,  as  shown  liy  the  increased  epigastric  pulsation, 
and  even  increase  in  the  cardiac  dulne-ss.  The  safety-valve  action  of  the 
tricuspid  valves  may  here  come  into  play,  and  by  permitting  regurgitation 
into  the  auricle  relieve  the  lungs.  Rest  causes  it  to  pass  off",  but  if  it  has 
lieeu  extreme,  the  heart  may  siifTer  a  strain  from  which  it  may  recover 
slowly,  or,  indeed,  the  pet^on  may  never  again  be  able  to  undertake  severe 
exertion.  In  the  [process  of  training  the  getting  wind,  as  it  is  called,  is 
largely  a  gradual  increase  in  the  capability  of  the  heart,  particularly  the 
right  chambers,  A  degree  of  exertion  can  be  safely  inaintaiaed  in  tull 
training  which  would  be  quite  impossible  under  other  circumstances,  because 
by  a  gmdual  proceas  of  what  we  may  call  physical  educfttion  the  heart  has 
strengthened  its  reserve  force — widened  enormously  its  limits  of  physiological 
work.  Endurance  in  prolonged  contests  is  measured  by  the  capabilities  of 
the  heart,  and  its  essence  consists  in  being  able  to  meet  the  continuous  tend- 
ency to  overstep  the  limit  of  dilatation. 

We  have  no  definite  information  as  to  the  nature  of  the  change  in  the 
heart  which  occurs  in  the  process  of  training,  but  it  must  be  in  tJie  direc- 
tion of  increased  vigor,  muscular  and  nervous.  The  large  hearts  otlen  noted 
in  athletes  may  be  due,  as  already  mentioned,  to  the  prolonged  use  of  their 
mudcles;  but  probably  no  one  can  become  a  great  runner  or  oarsman  who 
had  not  naturally  a  large  and  capable  heart.  Master  MeGrath,  the  celebrated 
greyhound,  and  Eclipse,  the  race-horse,  both  famous  for  endurance  rather 
than  8pee<i,  had  very  large  hearts. 

Over-training  and  heart-strain  are  closely  connected  with  this  que,*?tion  of 
excessive  dilatation  during  severe  muscular  effort.  Both  mean  the  same  thing 
in  many  cases.  A  man,  perhaps  not  in  very  good  condition,  calis  upon  hie 
heart  for  much  extra  work  during  a  race  or  the  asceat  of  a  very  steep  moun- 
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Lain,  and  is  seized  with  cardiac  pain  and  a  feeling  of  distension  in  the  epignf- 
triuni,  and  thi»  rftpid  breathing  continuea  an  unusual  time,  but  the  gyniptome 
pass  otf  after  a  night*a  quiet.  An  atlenipt  to  repeat  the  exercise  is  followed  bj 
another  attack,  or  indeed  an  attack  of  cardiac  djiipnoea  may  come  on  while  he 
is  at  rest**  For  months  eueh  a  man  may  be  unfitted  for  severe  exertion*  or  may 
be  permanently  incapacitated.  He  has  overstrained  his  heart  and  has  become 
broken -winded.  We  see  the  same  thing  sometimes  in  horses.  What  exactly 
has  taken  place  in  these  hearths  we  cannot  say,  but  their  reserve  force  is  lost, 
and  with  it  the  power  of  meeting  the  demands  exacted  in  maintaining  the 
circulation  during  severe  exertion,-  The  heart-shock  of  Latham'  includes 
cases  of  this  nature — sudden  cardiac  breakdown  during  exertion  and  not  due 
to  rupture  of  a  valve.  It  seems  probable  that  some  cases  of  sudden  death  in 
men  and  animals  during  long-continued  violent  efforts,  as  in  a  race,  are  due 
to  over-distension  and  paralysis  of  the  heart. 

In  the  various  forms  of  valvular  disease  we  meet  with  numerous  exam- 
ples of  dilatation.  In  aortic  incom|>etency  during  diiistole  blood  enter? 
the  left  ventricle  from  the  unguarded  aorta  and  from  the  left  auricle,  and 
the  amount  of  blood  at  the  termiiiiition  of  diastole  subjects  the  walls  to  an 
extreme  degree  of  pressure,  under  which  they  inevitably  yield:  iu  time  thev 
augment  in  thickness,  and  we  have  the  typical  eccentric  nypertrophy  of  this 
condition. 

In  mitral  regurgitation  a  certain  quantity  of  the  blood  which  should  have 
been  driven  into  the  aorta  is  forced  into  the  auricle  from  which  it  came, 
dilating  it;  and  then  in  the  diastole  of  the  ventricle  a  larger  amount  is 
returned  from  the  auricle,  and  with  increased  force,  by  the  hypertrophied 
walls  of  this  chamber.  In  mitral  s^tenosi^  the  left  auricle  h  the  seat  of  greatly- 
inerea.sed  tension  during  systole,  and  dilates  as  well  as  hypertrophies;  the 
distension  too  may  be  enormous.  Dilatation  of  the  rig] it  chamber  is  very 
common,  and  is  produced  by  a  number  of  conditiouy,  which  were  considered 
under  Hypertrophy.  All  circum-stanccs  which  permanently  increase  the  ten- 
sion of  the  blood  in  the  pulmonary  vessels  will  cause  it — mitral  stenosis, 
emphysema,  etc.  The  dilatation  seem.s  easily  produced,  but  the  accompany- 
ing hypertrophy  niay  hold  it  in  check  for  years.  We  may  here  refer  to  the 
extreme  distension  of  the  right  chambers  in  pneumonia,  particularly  when 
the  consolidation  is  extensive.  The  passive  dilatation  may  be  very  great  and 
the  w^alb^  much  thinned,  and  we  see  tLe  same  in  states  of  asphvxia.  Valvular 
lesions  of  the  right  heart  are  not  frequent  causes  of  dilatation.  When  the 
causes  which  bring  about  the  dilatation  act  suddenly,  the  degree  of  distension 
may  be  great,  and  there  is  much  more  difficulty  in  the  establishment  of  «x)m- 
pensation,  as  in  rupture  of  an  aortic  cusp, 

2.  I  unpaired  nutrition  of  the  heart-wallfl  from  degeneration  or  inflamma- 
tion may  lead  to  such  a  diminution  of  the  resisting  power  that  dilatatioii 
readily  occurs. 

In  fevers  the  loss  of  tone  due  to  parenchpnatou.^  degeneration  or  myocar- 
ditis may  lead  to  a  condition  of  acute  dilatiition  whicli  may  prove  fatiil.  It 
is  a  well-reoognized  cau4*e  of  death  in  scarlutinal  dropsy,*  and  may  occur  in 
rheumatic  fever,*  typhus,  typhoid,  erysipelas,  etc.     The  myocarditis  accom- 

tmning  acute  endo*  or  pericarditis  may  lead  to  dilatation,  especially  in  the 
atter  dise^e.     The  cavities  are  usually  large  in  fatty  degeneration  or  infiltxa* 

*  In  55!.  0^org<^9  HmpUal  Rrports,  1872,  Oiflbrd  Albiitt  gives  his  own  experience. 

*  H.  C.  Wood  tells  me  he  belies'a*  that  wind  in  athletes  is  in  larj^e  port  a  Question  of 
vagiis  control,  and  that  lie  hm^  noticed  in  races  of  dogs  used  in  hontintf  and  utfier  viuteut 
enercise  the  vauji  are  more  Beneitlve  and  |X>werriil  than  in  sedentary  breeds.  He  thinki* 
that  a  similar  diflerence  exists  between  tame  and  wild  rabbits. 

*  EHsuftfi^'j*  fif  the  If  early  New  Sydenham  Sne,  ed. 
*Ooodhart,  Guif*  Hfaqiital  Reports^,  Series  iii.  toL  xxiv* 
'Sazauel  Weet^  Barlh.  Hoftpitul  liqmrl^f  XiV. 
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B  Uon  from  the  reltixed  and  atonic  state  of  the  walls.  Id  Einsemia,  leukiemisi, 
and  chlorosis  the  dilatation  of  the  chambers  may  he  considerable.  In  fibroid 
degeneration  the  wall  genenilly  yields  where  the  process  is  most  advanced,  as 
at  the  left  apex.  The  unpaired  nutrition  in  coronary  disease  may  lead  to  dila- 
tation. Under  any  of  these  circamstancee  the  walls  may  yield  with  normal 
blood-pressure,  or  if  increased  tension  is  present  the  effect  is  the  more  readily 
produced. 

Pericardial  adhesions  are  usually  spoken  of  aa  a  cause  of  dilatation,  acting 
by  traction  from  without,  and  we  geoerallv  find  in  a  case  of  extensive  and 
firm  union  considerable  hypertrophy  and  dilatation.  In  this  condition  there 
is  usually  some  impairment  of  the  superficial  layer  of  muscle  which  may  pei> 
mit  of  over-distension. 

Morbid  Anatomy, — Usually  the  condition  exists  in  two  or  more  chambers, 
and  is  associated  with  hypertrophy,  the  appearances  of  which  have  already  been 
described.  It  is  riiorc  comnioii  on  the  right  side  than  on  the  left.  Perhaps 
the  moet  general  dilatation  which  we  see  is  in  cases  of  aortic  incomj>etency, 
in  which  all  the  cavities  mav  be  enormously  distended.  In  mitral  8t43noftis  the 
left  auricle  is  often  trebled  in  capacity,  and  the  right  auricle  and  ventricle 

I  also  are  verv  eapacious.  The  former  may  contain  eighteen  to  twenty  ounces 
of  blood.  In  many  chronic  affections  of  the  lunp  the  right  chambers  are 
chiefly  affected.  Oilatation  with  thinning  is  often  the  result  of  an  acute 
proce^  met  with  in  the  fevers.  The  walls  may  be  very  much  thinner  than 
normal,  almost  membranous,  and  the  dark  color  of  the  bLwid  mav  show 
through  with  distinctness.      When   the  disten.'^ion  of  one  ventricJc  is  very 

•  great,  there  may  be  a  distinct  bulglug  of  the  sejitum  toward  the  other  side. 
The  shape  of  the  organ  is  altered,  and  when  the  right  ehamhens  are  chiefly 
affected  it  is  more  globular  in  shape.  Distension  of  the  lol\  nuri<^le  may 
render  it  visible  in  the  front  of  the  heart,  and  the  appeudix  may  be  promi- 
nent. The  right  auricle  when  enormously  enlarged,  as  in  some  cases  of 
■  pneumonia,  in  emphysema,  and  in  leukiemia,  may  form  a  large  mass  occupy- 
I  ing  a  considerable  space  in  the  an tero- lateral  part  of  the  thorax.  The  wafts 
in  dilatation  with  thinning  are  flabby  and  relaxed,  and  collapse  at  once 
when  cut,  but  in  dilatation  with  hypertrophy  they  are  firm,  especially  those 
of  the  right  ventricle. 

The  auriculo- ventricular  rings  are  often  dilated,  and  there  may  be  an  inch 
and  a  half»  or  even  two  inches,  of  increase  in  the  circunjference.  Thus,  the 
tricuspid  orifice,  the  circumference  of  which  is  about  four  and  a  half  inches, 
mav  admit  freely  a  graduated  heart-cone  of  over  six  incht^,  and  the  mitral 
orifice,  which  is  about  three  and  a  half  inches  normally,  may  admit  the  cone 
to  five  and  a  half  inches  or  even  more.  Great  dilatation  is  always  accom- 
panied with  relative  incompetence  of  the  valves,  so  that  free  regurgitation 
into  the  auricles  is  permitted.  The  orifices  of  the  cava©  and  of  the  pulmo- 
nary veins  may  be  greatly  dilated. 

'The  muscle-substance  varies  much  in  appearance  according  to  the  pra^nce 
or  absence  of  degenerations.  The  endocardium  is  often  opaque,  particularly 
in  the  auricles.  The  microscopical  examination  may  show  marked  fallv  or 
parenchymatous  change,  but  in  other  instances  of  dilatation  and  heart  failure 
in  eccentric  hypertrophy  there  may  be  no  special  alteration  noticeable.  I 
fully  agree  with  Niemeyer's  assertion,  "that  it  is  not  possible  by  means  of  tlie 
TOicroaoope  to  recognize  all  the  alterations  of  the  muscular  fibril  he  w^hich 
diminish  the  functional  power  of  the  heart/* '  We  know  too  little  as  yet  of  the 
changes  in  the  ganglia  of  the  heart  in  these  conditions:  as  centres  of  control 
they  probably  have  more  to  do  with  cardiac  stony  and  breakdown  than  we 
genemlly  admit.  Degeneration  of  them  has  been  noted  by  Putjakin*  and 
others. 


■  T«El6oo4  ^  Midkine,  vol  t.,  Am.  ed. 


'  Virehffu/s  Arehh^  IrxW. 
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Symptomb  and  Physical  Signb. — Dilatation  produeee  weaknees  of  the 
cardiac  walls,  diminiBlieg  the  vigor  of  their  contra ctioiift,  and  ii^  thus  the  very 
reverse  of  hypertrophy.  So  long  as  comi>enfiation  is  maintained  the  enlarge- 
ment of  a  cavity  may  be  considerable :  the  limit  is  reached  when  the  hy|:>ertro- 
phied  Myalls  can  no  longer  in  the  systole  expel  all  the  con  ten  t8,  part  of  which 
remain,  so  that  at  each  diastole  the  chamber  h  abnormally  fiill.  Thus  in 
aortic  incompetency  blood  enters  the  left  ventricle  from  the  aorta  ag  well  as 
the  auricle,  dihitution  ensues,  and  alfio  hypertrophy  m  a  direct  effect  of  the 
increased  preskHure  and  increased  amount  of  blood  to  move.  But  if  from  any 
cause  the  hypertrophy  weakens^,  and  the  ventricle  during  systole  does  not 
empty  it^ell  completely,  a  still  larger  amount  is  in  it  at  tfie  end  of  each 
diastole,  and  the  dilatation  l>ecomes  greater.  The  amount  remaining  after 
systole  is  a  cause  of  obstruction,  preventing  the  blood  entering  freely  from 
the  auricle.  Incompetency  of  the  auriculo-ventricular  valves  follows  with 
dilatation  of  the  auricle  and  intpedcd  blood-flow  in  the  pulmonary  veins. 
Dilatation  and  hypertrophy  of  the  right  heart  n;ay  compensate  for  a  time. 
but  when  this  fails  stasis  occurs  in  the  venous  system,  with  dropy.  The  con- 
sidenition  of  the  symptoms  of  chronic  valvular  lesions  is  largely  that  of  dila- 
tation and  its  effects.  Acute  dilatation,  ?uch  as  we  see  in  fevers  or  in  s^udden 
failure  of  an  h}^rtropliied  heart,  is  accompanied  by  three  chief  symptoms — 
weak  usually  rapid  impuL'-e,  dyspncea,  and  signs  of  obstructed  venous*  circula- 
tion.     Cardiac  pain  may  Vie  prei^ent,  but  it  is  often  absent. 

The  phyj^ical  signs  of  dilatation  are  those  of  a  weak  and  enlarged  organ. 
The  impulse  is  dilliise,  often  undulatory,  and  is  felt  over  a  wide  area,  and  an 
upex-beat  or  a  point  of  maxinmm  intensity  may  not  exist.  Wlien  it  doe§  it 
may  be  visible,  and  yet  cannot  be  felt— an  observation  of  Walshe's  which  in 
very  valuable.  An  extensive  area  of  impulse  with  a  quick,  weak  maximum 
apex-beat  may  be  present.  When  the  right  heart  is  chiefly  dilated  the  left 
may  be  pushed  over  so  as  to  occupy  a  much  less  extensive  area  in  the  front 
of  the  heart,  and  the  true  apex-beat  is  not  felt ;  hut  the  chief  impuko  is  just 
below  or  to  the  right  of  the  xiphoid  cartilage,  and  there  is  a  wavy  pu  bat  ion 
in  the  fourth,  fifth,  and  sixth  interspaces  to  the  left  of  the  sternum.  In  ex- 
treme dilatation  of  the  ri^jht  auricle  a  pulsation  can  sometimes  be  seen  in  the 
third  right  interspace  close  to  the  sternum,  and  with  free  tricuspid  regurgita- 
tion this  may  be  systolic  in  character.  Whether  the  pulsation  frequently 
seen  in  the  second  left  interspace  is  ever  due  to  a  dilated  left  auricle  is  not 
satisfactorily  determined.  I  have  sometimes  thought  it  was  presystolic  in 
rhj^hm,  though  it  may  be  distinctly  systolic.  Post-mortem,  it  is  rare  in  the 
most  extreme  distensiun  to  see  the  auricular  appendix  so  far  forward  m  t<> 
warrant  the  belief  that  it  could  heat  agaiuiit  the  second  interspace.  The  arevi 
of  dulness  is  increased,  but  an  emphysenmtous  lung  or  the  full  distended 
organ  in  a  state  of  brown  induration  may  cover  over  the  heart  and  limit 
greatly  the  extent.  The  directions  of  increase  were  considered  when  speak- 
fng  of  Hypertrophy  with  dilatation. 

The  first  sound  is  shorter,  sharper,  and  more  valvular  in  character,  and 
more  like  the  second.  As  the  dilatation  becomes  excessive  it  gets  weaker. 
Reduplication  is  not  common,  but  occasionally  diflerenccs  may  be  heard  in 
the  joint  sound  over  the  right  and  !eft  hearts.  Murmurs  very  frequently 
obscure  the  sounrls ;  they  are  produced  by  incompetency  of  the  valves  due 
to  the  great  dilatation,  or  are  associated  with  the  chronic  valve  dijieaiie  on 
which  the  condition  depends.  The  aortic  second  sound  is  replaced  by  a 
murnmr  in  aortic  regurgitation ;  the  pulmoiiar}^  is  accentuated  in  mitral 
regurgitation  and  puhnonary  congestion,  but  with  extreme  dilatation  it  may 
be  much  weakened.  The  heart's  action  is  irregular  and  intermittent,  and 
the  pulse  is  small,  weak,  and  quick. 

The  DiAGNtjBiB  is  generally  easy  when  the  physical  signs,  the  history,  and 
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the  general  coDditlon  are  taken  into  account.  In  a  case  of  valvular  disease 
with  h}7)ertrophy  the  onset  of  dyspnoea  and  venous  sta^^Ls  with  dro|jsy  tell 
immistakably  of  cardiac  dilatation.  Increased  prsecordial  duhiess,  with  a 
weak,  diffuse  inipmlse,  is  not  simulated  by  many  conditions,  and  one  only, 
pericardial  effusion,  need  be  specially  mentioned.  This  may  present  very 
serious  difficulties,  and  indeed  a  diluted  heart  has  been  aspirated  under  the 
belief  that  etfusion  was  present.  The  points  to  he  attended  to  are — the 
greater  lateral  dulness  in  dilatatioo  and  tlie  wavy  impulse  which  may  extend 
over  a  great  part  of  it;  in  effusion  the  duhie.ss  extends  upward  and  is  more 
pear-shaped,  the  impulse  is  not  so  extensive^  and  may  be  tilted  uji  an  inter- 
space or  may  not  be  vi.sible.  The  sounds  in  pericardial  effusion  are  rauiHed 
and  distant  over  the  dull  region,  but  at  its  upper  limit  may  be  clear.  The 
absentee  of  friction  is  an  im|)ortant  negative  sign.  In  some  cufies  it  is  ex- 
tremely difficult  to  determine  between  the  conditionB,  aiid  I  have  known 
a  weak,  feeble,  irregular  heart,  with  cyanosis,  and  oedema  lead  to  the  diag- 
nosis of  dilatation  when  effiision  was  present. 

The  PR0GNO8T8  depends  upon  the  cause  of  the  dilatation.  In  anaemia 
and  fever*  the  temporary  difatation  may  undoubted iy  pass  away  with  the 
improvenjent  <if  health ;  but  wheii  the  cause  is  not  remediable  the  danger 
must  be  meiusured  by  the  prtisenee  or  absence  of  compensation.  In  the 
majority  of  tlie  cases  which  we  see  the  dilatation  occurs  in  valve  disease, 
and  no  svinptoms  of  importance  arise  su  long  as  the  compeoBation  is  perfect. 
Failure  of  this,  which  may  result  from  many  causes,  as  already  mentioned,  is 
always  serious.  It  may  be  only  temporary,  and  with  care  the  compensation 
csan  be  re-established  and  the  symptoms  p^yss  away.  We  ronstantly  see  this 
in  the  ec^'ontric  hypertrophy  of  tlie  right  heart  from  mitral  disease ;  an 
attAck  of  bronchitis  suffices  to  disturb  the  compensation,  and  with  the 
relief  of  the  catarrhal  trouble  the  dyspnt^a  and  heart  symptoms  dis- 
appear. 

The  TBEATJTEKT  of  dilatation  is  virtually  that  of  chronic  valvular  disease, 
and  we  shall  ordy  refer  to  general  indications.  With  the  earliest  symptoms 
of  failure  the  work  of  the  heart  should  be  reduced  to  a  minimum  by  placing 
the  patient  at  re^t.  This  in  itself  may  suffice  without  any  other  rueasures. 
Time  and  again  1  have  seen,  particularly  in  cases  of  aortic  insufficiency,  the 
dyspnoea  relieved  and  the  cederaa  of  the  feet  disappear  and  the  compensation 
re-established  by  placing  tlie  patient  in  bed,  enjoining  absolute  quiet  and 
caiefully  regulating  the  diet.  The  iniportaoce  of  rest  in  the  ejirly  stages  of 
heart  failure  cannot  be  too  much  insisted  upon.'  Quiet  and  careful  dieting 
may  suffice  for  the  milder  attacks,  but  we  have  usually  even  in  these  to  resort 
0  heart  tonics.  Digitalis  is  the  most  powerful  remedy  we  possess  in  restoring 
nd  maintaining  compensation.  Under  its  use  the  irregular,  feeble,  and  fre- 
quent contraction  beconie^'^  regular  and  stronger,  and  the  embarrassed  circula- 
tioti  is  relieved.  In  hospital  prac;tice  the  same  chronic  heart  cases  may  return 
year  after  year  with  att^icks  of  cardiac  failure,  dyspncea,  dropsy,  etc.,  and  each 
time  the  rest  in  bed  and  digitalis  may  suffice  to  restore  compensation.  A 
frmrth  or  tifth,  even  a  sixth,  attack  may  be  safely  weathered,  and  then  the 
final  breiikdown  occurs  when  nothing  avails  to  combat  the  dilatation.  Of 
ffubslitutes  for  digitalis,  caffeine  and  convallaria  have  been  much  used  of  late. 
Caffeine  in  some  cases  acts  more  promptly,  which  is  an  advantage,  but  its 
action  is  not  so  certain  and  not  so  enduring.     Convallaria  is  very  variable 

*  In  Oriel's  sygtera  iZitiw^^9  Ifmidimch  der  AUgemeine  Thcrapie^  Bd.  iv.)  of  treating  heart 
dlseaae,  exercise,  particularly  climbiR^,  forniB  a  very  impjrtant  part,  but  an  analysis  of  his 
cma  shows  that  mf»at  of  them  were  In^iCiLnc^efi  of  fatty  heart  in  obese  persons.  It  would 
*earoely  I*  appUcsible  to  valvular  diACiise.  The  aevere  exercise,  he  thinks,  stimaJates  the 
heiirt-iuiiw*ie  an* I  helpt  in  the  restoralion  of  the  hypertrophy.  His  other  @Ej{^ge»tion,  the 
rediirtion  of  the  liquUlii  ingested,  seeiDj^  niu^h  utore  reaji^ormble,  as  in  thin  way  the  volume 
af  blood  to  be  circulated  may  be  isoniiidenibly  reduce<l. 
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in  its  action  ;  it  has  succeeded  in  some  iiistancea  in  wliich  digitalis  Jiaa  failed, 
and  in  others  ha^  been  quite  without  efiect.  In  extreme  cardiac  failure  with 
great  dilatation,  li\idity,  orthopncea,  and  feeble  pulse,  stimulants  must  be 
freely  given  ;  ether  may  be  employed  hypoderniieally.  In  this  condition  of 
final  asyetolism  digitalis  seems  to  have  lost  its  influence.  In  the  heart  failure 
of  pneumonia  I  have  found  camphor  n  valuable  adjuvant  to  the  difilisible 
atimulanfe.  To  improve  the  general  nutrition,  and  with  it  that  of  the  lieart' 
muscle,  iron  and  arsenic  are  most  valuable  adjuvants,  especially  in  the  dilata* 
tion  of  anaemia.  The  treatment  of  special  symptoms,  dropsy,  dyspncea,  eta»  i;3 
considered  under  Valvular  AfTections. 


Aneurism  of  the  Heart. 

This  term  ib  now  rci^tricted  to  local  ^ir  partial  dihitatiouiji  of  the  wall  of  one 
of  the  cardiac  cavities.  Formerly,  dilatation  of  the  heart  or  of  one  of  its 
chambers  was  spoken  of  as  aneurism.  This  rare  condition  ^  is  most  Irequently 
associated  with  fibroid  degeneration,  but  other  causes  of  local  weakness  of  the 
wallSf  as  ulcer,  acute  myocarditis,  and  fatty  degeneration,  have  been  present 
in  a  few  cases.  An  inetdnce  ia  on  record  where  the  aneurism  followed  a 
stabbing  wound  of  the  chest.'-  The  left  ventricle  is  usually  involved ;  very 
few  cases  occur  in  the  other  chambei*8.  The  condition  may  be  acute  or 
chronic. 

Acute  aneurism  is  met  with  occasionally  in  ulcerative  endocarditia,  mote 
rarely  m  the  result  of  local  soflening  due  to  myocarditis  or  plugging  of  a 
branch  of* a  coronary  artery.  In  severe  endocarditis  perforation  is,  I  think, 
more  common  than  the  production  of  aneurism.  In  one  case  I  saw  a  deep 
excavation  at  the  upper  part  of  the  septum  produce  a  bulging  the  size  of 
a  marble  in  the  wall  of  the  left  auricle,  and  in  another  ulceration  in  one 
sinuB  of  Valsalva  had  extended  into  the  septum,  the  upper  part  of  which  pre- 
sented an  aneurismal  dilatation  which  had  ruptured  into  the  left  ventncle. 
Ijegg  considers  the  production  of  acute  aneurism  by  the  rupture  of  abscesses 
or  cvsts  as  doubtful. 

Clironic  aneurism  is  almost  confined  to  the  left  ventricle,  and,  as  Cruveil- 
hier  pointed  out.'  is  the  result  of  fibroid  dcpencration  of  the  muscle.  In  a 
few  instances  fatty  degeneration  appears  to  hiivc  been  the  cause.  The  mono- 
graphs of  Thurnam,*  r  el  vet,*  and  Legg*  give  the  most  complete  account  of 
the  disease.  They  are  more  common  in  men  than  in  women,  and  the  major- 
ity  of  the  cases  occur  after  middle  h'fc. 

The  situation  of  the  aneurism  is  most  frequently  at  the  apex — 59  of  90 
cases  collected  by  Legg.  They  are  usually  rounded  in  shape,  and  may  vary 
in  size  from  a  marble  to  a  cocoanut.  The  sac  may  be  double,  as  in  a  case 
described  by  Janeway,'  or,  as  in  a  .specimen  in  Guy**!  Hospital  Museum,  the 
whole  wall  of  the  ventricle  may  be  covered  with  aneurysmal  hulgings.  In  the 
simplest  form  there  is  a  rounded  dilatation  at  the  iificx,  and  the  lower  part  of 
the  septum  is  lined  w^ith  thrombi.  Often  the  tumor  is  distinctly  sacculated, 
and  oommunicates  with  the  ventricle  by  a  very  small  orifice.  The  pericar- 
dium is  usually  thickened,  and  calcification  may  occur  in  the  walls.  Rupture 
seems  rarely  to  occur— in  only  7  of  the  90  caj^es  collected  by  Legg.    Of  other 

*  In  the  index  catalogue  there  are  reference*  to  onlv  18  cases  by  American  authors.  In 
the  muBeums  of  Philrwlelphiii  there  are  only  5  hpecfmeoa — 3  in  the  museum  of  the  Col- 
lege of  Physieians;  1  each  in  the  University  and  Pennsylvania  IIoBpiUl  cabineta. 

*  Quoted  by  Legg,  Bmdjtkau^i  Lecture  on  Qudinc  AnciirigmSf  Londoa,  18SS. 


•  Armtomkpathologique^  Paris,  1836-42. 

*  Medico^Chirurfpoal  Tra'n9acti[}n&,  vol.  xxi.,  1838, 
^Df^  AneuryvmeM  dw  Cfeur,  Paris,  1867. 

T  N,  K  M^  Jmtrn^  1875^  xxi. 
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ports  of  the  ventricle,  the  septum  and  the  undefended  space  at  the  highest 

Iiart  of  the  septum  just  below  the  aortic  ring  are  rao6t  often  involved.  This 
utter  situation  k  ^metimes  the  seat  of  a  congenital  dilatation^  usually  a 
small,  thin,  smooth  sac  without  thrombi,  which  has  no  pathological  signiii* 
cance. 

Gardiac  aneurisms  rarely  produce  any  dymptoms^  and  in  tlic^  majority  of 
eases  have  been  found  accompanying  other  conditions  which  have  proved 
fatal  At  the  lefl  apex  the  increase  in  duloe^  and  area  of  pukatiou  could 
scarcely  be  distinguished  fVora  hj^jcrtrophy  unleas  asj^ociated  with  marked 
bulging.  They  seldom  perforate  the  chest-walL  Berthold  (quoted  by  Legg) 
has  described  one  connected  with  the  right  auricle  which  jiroduced  a  pulsat- 
ing tumor  beneath  the  skin,  the  region  of  the  second  and  third  ribs. 


Adventitious  Products  in  the  Heart. 

Tubercle, — In  general  tuberculosis  and  iu  tuberculous  pericarditis  there 
may  be  nodules  in  the  heart-substance,  but,  as  a  rule,  this  organ  is  very  rarely 
the*  seat  of  tubercle.  Large  caseous  maasee  sometiimes  occur,  but  unless  asso- 
ciated with  tubercle  in  other  orgims  they  are  not  to  be  regarded  as  necessarily 
tuberculous.     Miliary  granulationa  have  been  seen  on  the  valves. 

Cancer  and  sarcoma  rarely  are  primary,  and  are  not  often  met  with  as 
secondarv  growths,  St:>metimcs  a  mediastinal  sarcoma  jjcuetrate^  along  the 
veins  and  involves  the  auricle,  with  or  without  great  involvement  of  the  peri- 
cardium. The  secondary  tumors  may  be  single  or  multiple.  In  a  case  of 
cancer  of  the  uterus  I  found  a  large  ma,^  in  the  wall  of  the  right  ventricle, 
involving  also  the  anterior  segment.of  the  tricuspid,  and  partially  blocking 
the  orifice.  The  surface  waa  eroded,  and  the  pulmonary  artericjs  contained 
numerous  cancerous  emboli.  In  another  instance  the  heart  was  considerably 
enlarged  bv  the  presence  of  many  rounded  masses  of  colloid  cancer  through- 
out the  walls.  In  a  remarkable  case  of  sudden  death  in  a  child  I  found  the 
tricuspid  orifice  firmly  blocked  with  a  sarcomatous  mass  which  I  thought  at 
first  had  originated  in  the  heart,  but  dissection  showed  to  have  come  from  the 
renal  vein,  which  was  filled  with  snrcoma  extending  from  a  large  tumor  of 
the  kidney.  Melanotic  cancer,  fibromata,  and  myomata  have  occasionally 
been  seen^  and  a  secondary  epithelial  growth  has  been  described  by  Paget, 

STTphilis  of  the  heart  is  met  with  in  the  form  of  gummata  or  as  a  specific 
arteritis  leading  to  patches  of  fibroid  induration.  The  gummous  growths 
form  tumors  of  variable  size,  which  usually  occupy  the  septum  or  the  ventri- 
deSi  Possibly  many  of  the  caseous  and  calcified  ma^^ses  not  infrequently  met 
represent  obsolete  gummata.  The  syphilitic  myocarditis  probably  oriL^inates 
in  an  affection  of  the  arteries,  and  leads  to  patches  of  fibroid  iiidu ration 
more  or  less  extenaivc.  Many  authors  hold  that  syphilis  plays  a  very  im- 
portant r6le  in  the  production  of  fibroid  heart. 

Cysts, — Simple  cysts  are  rare  m  the  heart:  I  have  met  with  two  instances 
^-one,  the  size  of  a  marble,  situated  in  the  wall  of  the  right  auricle  near  the 
septum,  wtis  filled  with  a  brownish  fluid  ;  the  other,  the  size  of  a  small  walnut, 
occu})ied  the  base  of  the  posterior  segment  of  the  mitral,  and  was  filled  with 
a  clear  fiuid.     Blood-cysts  occasionally  occur. 

Parasites. — The  Cysticercus  cellulosxe,  the  larva  of  Taenia  solium,  and  the 
hydatid  or  echinococcus,  the  larva  of  Taenia  echinococcus  of  the  dog»  are 
soraetiniee  found  in  the  lieart     The  former,  usuallv  single,  is  extremely  rare ; 
I  in  the  hog  and  calf  the  measles,  as  the  cyst^  are  called,  very  often  exist  in  the 

^^       heart-muscle.     In  the  recent  paper  hy  Mosler^  references  are  given  to  13 
^H      cases  of  cysticerci  in  the  heart.     The  greatest  number  pre^^ent  was  19.     The 

^H  ^  ZeUinhri/i/ur  ktintMhe  Me<fieifK  Berlin,  Bd  vt.,  1883. 


638  DISEASES  OF  THE  SUBSTANCE  OF  THE  HEART. 

hydatid  is  more  common:  25  instances  are  mentioned  in  the  statistics  of 
Devaine  and  Cobbold,  and  Mosler's  more  recent  figures  only  give  29.  They 
occur  in  the  right  ventricle  more  frequently  than  in  the  left.  Occasionally 
they  attain  a  larger  size  and  compress  the  heart  and  push  back  the  lungs. 
The  cyst  may  burst  and  the  contents  be  discharged  into  the  pulmonary  artery 
or  aorta,  as  m  a  case  given  by  Osterlen,*  in  which  gangrene  of  the  nght  1^ 
followed  the  plugging  of  the  femoral  by  hydatid  vesicles  discharged  into  the 
blood  by  the  bursting  of  a  cyst  in  the  left  auricle. 

1  Virehoufs  Arehiv,  xlii. 
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DISEASED 


By  ALFRKi)  L.  LOOMIS,  M,  D, 


Endocarditis. 

Definition. — Endocarditis  is  an  inflammation  of  the  endocardium,  and 
may  be  either  exudative,  neoplastic,  or  ulcerative  in  character.  While  it^ 
diiferent  varietiea  are  closely  connected  in  their  etiology,  they  are  distinct  In 
the  extent,  duration,  character,  and  cuuree  of  their  patbologictd  chanjjes. 
They  cannot  be  classified  iis  acute  and  chronic  in  the  ordinary  acceptation 
of  tneae  terms,  for  they  often  so  merge  into  each  other  as  to  render  it  diffi- 
cult, if  not  impossible,  to  detenuiiie  when  they  cease  to  be  acute  and  became 
hronic;  and  dome  cases  are  at  no  time  acute.  It  has  been  claimed  that  an 
cute  endocarditis  becomes  chronic  when  its  course  m  prolonged,  but  the 
advanced  changes  are  ooly  a  stage  of  the  acute  process. 

So-called  acute  endocarditis  is  accompanied  by  a  fibro-celiular  exudation 
into  the  substance  of,  and  underneath,  the  endocardium,  causing  elevations 
of  its  surface.  The  better  term  for  this  variety  is  exudative  endoairditis,  it 
being  borne  in  mind  that  the  exudation  does  not  take  place  upon  the  free 
surface  of  the  membrane,  but  into  its  substance  and  underneatb  it.  This  form 
nf  endocarditis  may  be  entirely  recovered  from,  or  it  may  lead  to  interstitial 
changes  in  the  endocardial  and  myocardial  tissue  which  will  corr^pond  to 
the  changes  usually  described  m  tnose  of  chronic  endocarditis. 

Inter^itial  endocarditis  is  a  better  term  for  these  changes.  The  disease 
may  be  the  sequela  of  exudative  endocarditis,  or  may  be  interstitial  from  its 
commencement,  for  the  valvular  changes  of  interstitial  endocarditis  are  often 
found  in  thot*e  who  never  have  had  either  acute  articular  rheumatism  or 
exudative  endocarditis,  but  have  been  the  subjects  of  chronic  rheumatism 
or  gout. 

Acute  exudative  endocjirditis  may,  in  certain  cases,  be  stamped  \\rith  an 
ulcerative  process,  the  result  of  :^eptic  infection,  giving  rise  to  those  path- 
ological changes  which  hnve  been  described  as  acut^  ulcerative  endocarditis. 

IIiiiTORY, — The  bistory  of  endocarditis  is  restricted  to  modem  pathology. 
It  is  not  »ix)ken  of  by  the  older  medical  writers.  Before  the  sixteenth  cen- 
tury knowledge  of  the  structure  and  functions  of  the  lieart  was  imperfect  and 
scanty,  and  its  diseased  conditions  were  altogether  unknown. 

The  history  of  the  pathology  of  cardiac  disease  commenced  with  Harvey, 
Lancisj,  VesiUius,  and  Vieussens.  They  investigated  not  only  the  normal 
stmcture  of  the  heart  and  the  mechanism  of  the  circulation,  but  accurately 
described  a  tew  of  it;*  valvular  disea&es. 

There  is  little  doubt  but  that  Laennec,  iSonac,  and  Morgagni  were  quite 
familiar  with  the  valvular  diseases  of  the  heart,  but  Kreisig  first  traced  the 
relationship  between  vjilvnlur  diseases  and  inflammati*m  of  the  bning  mem- 
brane of  the  heart. 
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The  term  endocarditiB  was  first  used  by  Bouillaud,  who  had  the  advantage 
of  La^nnec's  discovery  of  auscultation.  Ck)rrigan  first  discovered  the  ph^ 
ical  signs  of  aortic  insufficiency.  The  most  important  advance  in  the  path- 
ology of  endocarditis  is  due  to  the  investigations  of  Virchow  and  Luschka, 
the  former  developing  its  seauelsB  or  results,  the  latter  its  histological  changes. 
Ulcerative  endocarditis  is  or  modem  date,  and  its  literature  scarcely  extends 
back  twenty  years.  The  labors  of  Elirk,  Virchow,  Charcot  et  Vulpian,  Moxon, 
Eberth,  and  Lancereaux  are  all  connected  with  the  etiology  and  anatomical 
changes  of  ulcerative  endocarditis. 

The  relationship  of  interstitial  endocarditis  to  valvular  diseases  of  the  heart 
and  to  cardiac  murmurs  is  a  subject  which  at  present  is  engaging  the  attention 
of  many  medical  observers. 

I  shall  describe  endocarditis  under  three  heads : 

1st,  Exudative  endocarditis ; 

2d,  Ulcerative  endocarditis ; 

3d,  Interstitial  endocarditis. 

That  the  pathological  changes  which  I  shall  describe  may  be  readily  appre- 
ciated, I  will  briefly  review  the  anatomical  structure  of  the  endocardium. 

The  endocardium  consists  of  connective  tissue,  with  numerous  elastic  fibrils, 
covered  by  and  continuous  with  a  layer  of  flattened  cells.  Upon  this  lies 
the  endothelial  layer,  which  disappears  in  twenty-four  hours  after  death. 

Luschka  re^rds  the  endocardium  as  continuous  with  all  the  arterial  tissues, 
but  the  majority  of  histologists  consider  it  a  ccltitinuation  of  the  internal  mem- 
brane. Some  regard  the  endocardium  and  inner  coat  of  the  arteries  as  anal- 
ogous, since  both  are  non-vascular  and  have  an  endothelial  covering  upon  a 
connective-tissue  base.  As  endocarditis  is,  for  the  most  part,  limited  to  the 
valves  of  the  heart,  a  knowledge  of  their  anatomical  arrangement  is 
important. 

A  transverse  section  of  a  segment  of  an  auriculo-ventricular  valve  shows 
that  upon  the  superior  or  auricular  surface  and  upon  the  inferior  or  ventric- 
ular surface  there  are  flattened  cells  and  endothelium,  and  that  next  to  each 
lies  a  fibro-elastic  layer,  the  superior  being  the  thicker.  These  two  layers  are 
separated  by  connective  tissue. 

The  layer  of  flat  cells  is  thickest  on  the  ventricular  surface.  The  fibro- 
elastic  tissue  is  thickest  at  the  base  of  the  valve.  The  semi-lunar  valves  have 
endocardium  on  one  side  and  the  tunica  intima  on  the  other. 

Although  the  endocardium  has  no  vessels  of  its  own,  the  capillaries  upon 
the  cardiac  walls  are  in  contact  with  it.  The  arrangement  in  the  valves  is 
different,  as  only  a  few  vessels  ramify  between  the  layers  of  the  mitral  valve, 
and  none  are  found,  normally,  in  the  sigmoid  valves. 


Acute  Exudative  Endocarditis. 

This  variety  of  endocarditis  is  met  with  most  frequently  in  connection  with 
acute  articular  rheumatism. 

In  adults  it  usually  has  its  seat  in  the  left  heart ;  in  intra-uterine  life  it 
occurs  in  the  right  heart.  The  inflammation  commences  in,  and  seldom 
extends  beyond,  the  valves  and  the  valvular  orifices,  but  it  may  involve  the 
whole  or  any  part  of  the  ventricular  or  auricular  portions  of  the  endo- 
cardium. 

Morbid  Anatomy. — The  endocardium  becomes  infiltrated  with  young 
cells,  the  process  beginning  in  the  layer  of  flat  cells.  The  new  formative 
cells  are  developed  not  only  from  the  cells  of  the  layer  immediately  under- 
neath the  endocardium,  but  also  from  leucocytes.  This  hyperplasia,  this 
heaping  up  of  embryo-plastic  cells,  is  accompanied  by  softening  of  the  deeper 
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layers  of  the  intercellular  structure,  and  as  the  softening  goes  on  the  inter- 
cellular substance  is  dei?t roved. 

Tlie  endothelial  elemeuts  aUo  play  an  active  part  in  the  processes.     The 

i  of  new  cells  push  out  the  cndocnrdiuin,  and  papillary  elevations  are 

formed,  Elled  with  a  fluid  >vho&e  ebemical  properties  re^jemhle  those  oF  luufio, 

iinee  it  coagulates  into  thread:*  when  acetic  aeid  h  added.     The  coue-like 

jTegetation  is  surrounded  iu  tlie  deeper  kyers  of  the  eudocardium  by  a  zone 

iof  prolile ration  which  is  never  distinetly  limited,  but  which  exhibits  progres- 

'sive  Lyperpkisia  from  the  periphery  toward  the  centre. 

All  these  changes  may  have  taken  place  in  non-vascular  tissue*     Wliere 

the  capillaries  are  most  numeruua  a  punctuate  or  arborescent  vascularity  is 

seeo,  and  this  is  followed  by  opacity  of  the  part  which  is  the  seat  of  the 

.  inflammation.      After  death  the  endocardium  and  lining  membrane  of  the 

^ressels  are  often  stained;  this  staining  is  produced  by  the  coloring  Toatter 

^from  the  red  corpuscles,  and  is  the  result  of  post-mortem  change. 

There  is  no  exudation  upon  the  villous  projections;  the  coagnla  found 
,  upon  them  are  a  deposit  of  iibriu  from  the  blood,  tiie  projections  acting  as 
foreign  bodies  in  the  blood-current.     The  hbrinous  deposits  occur  chiefly  on 
the  surface  which  is  opposed  to  the  current  of  the  circulation,  and  sometimes 
they  are  distinctly  conical ;  at  others  they  have  the  shape  of  a  raspberry. 
-They  occupy  the  parts  most  exposed  to  the  friction  of  the  blood,  and  are 
ranged  on  the  borders  of  the  aortic  valves  at  a  little  distance  from  their 
Iges,  the  seat  being  determined  by  the  limit  of  the  vascular  network.     The 
Iband  of  tissue  which  passes  froiu  the  attached  border  of  the  valve  to  the 
lArantian  body  in  the  centre  shows  the  inflammatory  granulations  most  dis- 
tinctly.    They  consist  of  a  cauliflower-like  bulbous  extremity,  connected  by 
a  constricted  neck  with  a  fi rm»  hard  base  that  is  intimately  blended  with  the 
subjacent  tissue,     A  thin   hyaline  layer  covers  each  mass.     At  first  these 
rranulations  or  vegetations  are  very  small  and  numerous,  so  thtit  tlie  mem- 
brane presents  a  granular  appeamnoe.     Later,  they  become  larger,  reaeldng 
vrftentimes  the  size  of  a  small  pea. 

Near  the  insertion  of  the  tendons  upon  the  auricular  surface  of  the  mitral 
valve  are  found  irregular  wreaths  ot  vegetations  which  enclose  the  attach- 
ments of  the  chordae  tendinete.  Moxon  lias  shown  that  the  friction  <jf  the 
regetations  or  of  fibrinous  clots  that  gather  up^>n  the  vegetations  may,  by 
the  irritation  it  produces,  excite  endocarditis  at  points  ^remote  from  the 
valves. 

The  tendon  of  the  mitral  valve  may  show  the  eflects  of  endocarditis  by 
becoming  soft  and  friable,  and  even  rupturing,  or  the  chordte  tendineie  may 
adhere  to  one  another.  When  such  adhesions  occur  either  with  agghitiuations 
of  the  flaps  to  each  other  or  to  the  heart-walls,  steim.sii?  or  regurgitation  may 
result. 

In  connection  with  these  rhauges  new  vessels  are  developed  in  the  substance 
of  the  mitral  valve,  or  those  that  already  exist  become  more  aj>parent.  In 
tlie  semilunar  valves  new  vessels  arc  formed  or  neighboring  caf>illaries  Hcnd 
aut  prolongations  into  the  parts  destitute  of  vessels.  This,  according  to 
Charcot,  is  one  way  in  which  arborescent  vasculartty  occurs.  These  changes 
are  most  marked  in  those  forms  of  exudative  endocarditis  which  run  an 
acute  course. 

In  some  instances  the  hyperplasia  is  so  extensive  m  to   interfere  with 

1^ nutrition,  and  may  lead  to  fatty  metamorphosis.     A  cavity  is  then  formed 

Slled  with  granular  fat-cells,  dis^Tete  fat-globules,  and  l)lood-pigmeut,  who:^e 

^endocardial  covering  ruptures,  and  the  contents  are  carried  into  remote  ca]>il- 

laries  to  can-^e  capillary  embolism  and  septiciemia.     Tliis  has  been  called 

ulcerative  endocarditis. 
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Ulcerative  Endocarditis. 

Ulcerative  endocarditis  occurs  in  those  diseases  where  there  is  great  vital 
depression.  It  is  met  with  oftenest  in  pyaemia,  puerperal  fever,  scarlatina,  and 
diphtheria.     It  has  been  called  septic,  diptheritic,  and  infectious  endocarditis.* 

Morbid  Anatomy. — ^Ulcers  may  form  in  endocarditis  in  either  one  of  three 
ways :  1st.  The  exudative  process  may  be  so  rapid  and  extensive  as  to  cut  off  the 
nutrition  of  the  endocardium  covering  the  apices  of  the  papillary  elevations, 
and  ulcers  result  in  non-septic  inflammation.  2d.  Degeneration  of  the  neo- 
plastic tissue,  due  either  to  deficient  blood-supply  or  other  causes  of  impaired 
nutrition,  may  so  soften  the  villi  or  efliorescences  that  their  apices  will  be 
swept  away  by  the  blood-current  and  ulcers  thus  be  formed.  Charcot  espe- 
cially insists  that  the  ulceration  of  these  elevations  is  the  consequence  of 
granular  degeneration,  and  not  of  fatty  metamorphosis,  with  which  it  is  often 
confounded.  3d.  The  exudative  process  may  be  purulent  in  character,  and 
form  minute  abscesses  in  the  substance  of  the  valves  beneath  the  endocar- 
dium, which,  rupturing,  leave  comparatively  deep  ulcers.  Acute  multiple 
abscesses  in  the  aortic  valves  are  of  frequent  occurrence  in  ulcerative  endo- 
carditis. 

The  margins  of  the  ulcers  are  irregular,  but  well  defined ;  the  edges  are 
swollen  and  thick,  and  their  floor  (the  muscular  substance  of  the  heart  or 
the  fibrous  layer  of  the  valve)  is  infiltrated  with  pus. 

Where  there  is  extensive  loss  of  substance  perforation  of  the  valve  may 
occur.  These  perforations  are  sometimes  closed  or  hidden  by  a  fibrinous 
exudation. 

The  soft  and  friable  vegetations  may  be  torn  into  long  shreds  by  a  forcible 
blood-current,  and  subsequently  may  excite  endocardial  inflammation  where 
they  come  in  contact  with  the  walls  of  the  heart-cavity,  or  they  may  break 
off*  and  form  emboli.  A  fibrinous  string  upon  a  flap  of  the  aortic  valve  is 
not  infrequently  driven  down  and  back  by  a  regurgitant  current,  so  as  to 
excite  endocarditis  in  the  mitral  valve. 

Some  observers  state  that  micrococci  and  bacteria  are  found  in  ulcerative 
endocarditis  of  a  septic  or  diphtheritic  origin,  and  they  have  given  to  it  the 
name  of  mycosis  endocardii.  It  is  probable  that  these  minute  organisms 
are  developed  by  the  septic  ulcerative  process  rather  than  that  they  are  the 
cause  of  such  processes.  They  appear  as  spheres,  highly  refractive,  motionless, 
cohering  in  groups,  without  any  stroma.  Acids,  alkalies,  ether,  and  chloro- 
form have  no  effect  on  them,  so  that  they  are  not  to  be  regarded  as  vegetable 
products. 

The  valvular  ulcerations  in  this  form  of  endocarditis  give  rise  to  the  most 
diverse  lesions.  Masses  may  be  detached  from  the  diseased  cardiac  orifices, 
either  from  the  fibrinous  deposits  on  the  valves  or  from  ulcerations  of  the 
valves  themselves,  and,  having  entered  the  circulation,  they  will  produce 
various  symptoms  in  the  organs  and  tissues  to  which  they  are  carried. 

It  is  important  to  make  a  distinction  between  the  results  produced  by  dis- 
placements into  the  blood-current  of  large  masses  and  those  arising  from  the 
entrance  of  molecular  fragments.  It  is  also  to  be  remembered  that  the  masses 
from  the  vegetations  or  ulcerated  valves  in  ulcerative  endocarditis  are  often 
stamped  with  a  septic  element  which  leads  to  the  development  of  suppurative 
infarctions  in  different  organs. 

The  size  and  site  of  the  emboli  are  important,  for  they  may  be  so  large  as 
to  obstruct  vessels  of  large  size. 

The  femoral  and  even  the  external  iliac  may  suddenly  become  impervious 
to  the  circulatory  currents,  on  account  of  the  presence  of  a  large  embolus 
from  the  heart. 

^  .Tacooiul,  Klebs. 
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Wlien  the  artetiea  in  the  limbs  are  thua  plugged,  the  result  is  generally  an 
iscluemia,  terminating  often  in  gangrene.  Capillary  embolism  may  occur  in 
a  number  of  organs  at  the  same  insUmt,  and  give  rifio  to  a  variety  of  lesiona. 
When  the  cutaneous  eapillurics  are  obstructed  ecchymotic  spots  are  produced, 
followed  by  cellulitis.  When  the  cerebral  vessels  are  obstructed  ssjftening 
may  occur,  which,  if  the  vessels  are  very  small,  may  be  developed  without 
any  evidence  of  obstruction  to  the  cerebral  circulation.  If  the  obstructed 
artery  is  of  large  size,  instantaneous  hemiplegia  and  secondary  softening  will 
result 

Capillary  emboli  may  have  their  seat  in  the  vessels  of  the  spleen,  giving 
rise  to  infarctions  and  suppuration. 

The  kidneys  may  also  undergo  analogous  changes.  Rayer,  without  know- 
ing the  origin  of  these  changes,  has  given  an  excellent  description  of  them 
under  the  name  of  rheumatic  nephritis. 

In  addition  to  the  local  lesions  arising  irom  these  arterial  or  capillary 
emboli,  the  septic  phenomena  are  most  important.  When  typhoid  symptoms, 
deep  jaundice,  and  symptomatic  intermittent  fever  are  associated  with  acute 
endocarditis,  it  establishes  its  ulcerative  character.  In  acute  exudative  as 
well  as  in  ulcei'ative  endocurditis,  when  the  indammation  progresses  rapidly, 
the  valv^  soften  and  become  less  resistant  than  normah  As  a  result,  they 
are  stretched,  bulged,  or  torn  by  the  stream  of  the  circulating  blotnl -current 

A  rupture  of  the  mitral  valves  will  open  into  the  auricular,  and  that  of 
the  aortic  into  the  ventricular,  cavity.  The  reason  for  this  is  to  be  found  in 
the  fact  that  when  the  valves  are  closed  the  blootl-pressure  is  exerted  from  the 
left  ventricle  toward  the  mitral  valve,  and  from  the  aorta  toward  the  semi- 
lunar valves.  If  the  blood  penetrat/es  a  rent  in  a  flap  of  the  valves,  the  endo- 
cardium ia  pufled  out,  and  a  valvular  aneurism  is  formed,  and  round  or  fun- 
iiel-«baped  aneurismal  sacs  may  project  from  the  valves.  The  bottom  of  one 
of  these  sacs  may  be  perforated,  and  long,  ragged,  gray  shreds,  covered  with 
librin,  may  be  found  hanging  in  the  ventricular  cavity. 

Alicroscopicaily,  the  torn  shreds  from  a  valvular  aneurism,  the  result  of 
acute  endocarditis,  consist  of  nuclei  and  round  cells  imbedded  in  a  mass  of 
agranular  matter.  There  is  neither  connective  fibrilla  nor  elastic  tissue, 
XVhen  the  ulceraticm  is  localized  in  the  ventricle,  the  pressure  of  the  blood 
nmy  bulge  out  the  heart-wall,  and  thua  give  rise  to  a  so-called  partial  car- 
diac aneurism.  By  rupture  of  such  aneurism  communication  between  the 
different  heart-cnvities  may  be  established,  which  will  vary  with  the  seat  of 
the  ulceration. 

Acute  exudative  endocarditis  may  involve  the  muscular  structure  of  the 
heart  Such  myocarditis  (or  carditis)  may  involve  the  deeper  structure4?, 
weaken  them,  and  so  alter  their  consistence  that  bulging  and  the  formation 
of  a  ventricular  aneurism  may  result.  Usually  such  myocarditis  is  so  slight 
that  incomplete  organization  of  the  new  embryo-plastic  cells  occurs  and  the 
tivoe  undergoes  fatty  changes.  The  results  of  all  forms  of  acute  endocarditis 
best  studied  in  connection  with  the  morbid  changes  of  interstitial  endo- 

rditis,  into  which  they  so  often  gradually  merge. 


Interstitial  Endocarditis. 

lORBrD  Anatomy. — Interstitial  (or  chronic)  endocanlitis  may  he  a  con- 
tinuation of  a  process  which  oomiuenced  in  an  acute  exudative  endocarditis, 
0r  it  may  be  interstitial  from  its  commencement,  and  be  so  insidiously  evolved 
10  to  escape  notice.  The  anatomical  changes  may  sometimes  be  confined  to 
the  edges  of  the  valves,  at  others  to  their  base,  or  they  may  involve  the  entire 
valves,  which  become  thick  tried,  indurated,  contracted,  degenerated,  and  ad* 
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herent.  It  is  more  closely  allied  to  rheiimatism,  gout,  and  elironic  mterstitial 
changes  in  other  organs  than  either  of  tlie  otlier  varieties. 

There  is  no  part  of  tlie  endoeardium  which  is  exemnt  from  interstitial 
inflammation.  The  favorite  place  for  its  development  is  the  endoeardium  of 
the  valves  and  that  at  the  apex  of  the  lelt  ventricle.  The  thickening  at  first 
may  be  either  translucent  or  opaque,  and  the  valves  may  become  three  or 
four  times  thicker  than  normal.  In  some  instaiices,  although  the  valves  are 
thickened  and  indurated,  their  functional  activity  is  not  mterfered  with,  and 
tliey  otfer  no  obstruction  to  the  blood-current, 

White,  thickened,  opaque  spots  are  often  irregularly  scjittered  over  the 
internal  wall  of  the  heart.  The  vegetations  met  with  in  interstitial  endocardi- 
tis differ  from  those  of  the  acute  exudative  varietv  in  that  they  are  less  prom- 
inent and  firmer*  They  rest  upon  an  indurated  base.  Their  cartilaginous 
consistency  is  due  to  the  fact  that  their  cellular  elements  are  not  round  (as  in 
acute  exudative  endocarditis),  but  elongated  and  flattened,  possessing  an 
abundant  intercellular  fibri Hated  tissue. 

In  and  underneath  the  endocardium  there  is  an  increase  of  tissue,  and  upon 
any  prominence  arising  from  the  thickening  of  the  endocardium  occur  fibrin 
deposits.  These  fibrinous  cffiorcscences  assume  a  variety  of  forms,  and  some- 
times string  out  into  the  adjacent  vessels  and  cavities  for  half  an  inch  or 
rnore.  Their  usual  form  is  globular  or  wart-like,  and  their  seat  is  on  the 
ventricular  surface  of  the  aortic  and  upon  the  auricular  surface  of  the  mitral 
and  tricuspid  valves. 

In  interstitial  endocarditis  the  cell -development  is  far  less  rapid  and  abun- 
dant than  in  the  acute  exudative  form,  and  this  very  alownefts  acoounts  for 
the  greater  induration  and  thickening. 

A  microscopical  examination  of  a  cross-eection  of  an  indurattd  valve  i^hows 
a  number  of  flat  cells  arranged  in  irregular  layers^  having  between  them  a 
fibrinous  material  which  has  in  it  here  and  there  a  few  elastic  fibres*  The 
new  formations  always  originate  in  the  layer  of  flat  cells.  These  changes  ar6 
best  marked  in  the  fibrous  zone  at  the  valvuhir  orifict^s,  upon  the  surfaces  of 
the  valves  thcmsclvcis,  and  in  tlie  chordte  tendineie.  The  new  tissue,  wheth^ 
developed  rapidly  as  in  acute  exudative,  or  slowly  as  in  inter.stitial  endocar- 
ditis, becomes  fibroid  and  contracts,  and  this  contraction  is  progressive. 

As  a  consecjuence,  the  rigid  valves,  whose  edges  are  round  and  hard,  are 
drawn  toward  their  base,  and  thus  are  made  to  assume  a  puckered  appear* 
ance.  A  similar  process  in  the  cliordse  tendinea*  causes  them  to  become  hyper- 
trophied,  rigid,  and  cartilaginous,  while  they  are  diminished  in  length.  In 
this  way  the  valves  are  not  only  diminished  in  depth,  but  not  infi-equently 
have  their  free  edges  approximated  txi  the  cardiac  walls,  so  that  extensive 
valvular  insufficiency  is  the  result.  Thia,  however,  d(H.'S  not  alwavs  happen » 
for  u  thickened  cartilaginous  valve  may  have  such  abundant  fibrtnous  or 
papillary  excrescences  upon  it  that  the  onwai'd  current  is  obstructed  and 
extensive  stenosis  results. 

As  the  thickening  and  rigidity  of  the  flajjs  of  a  valve  increase,  their  mobil- 
ity is  diminished,  and  adhesions  take  place  between  their  edges  whicli  begin 
at  their  bases  and  progresis  toward  their  ajiiees :  so  thoroughly  do  they  be- 
come ndhtrent  that  in  some  cases  all  evidence  of  a  valvular  outline  is  Kjst, 
and  a  tibririous  diaphragm  is  formed  across  the  valvular  orifice  having  only 
a  small  i^lit  at  it.s  centre,  lookiiiL'  and  feeling  like  a  buttonhole ;  hence  the 
term  buttonhole  sHt.  The  mitral  of>i.'niug,  which  will  usually  admit  the  ends 
of  three  fingers,  may  be  so  narrowed  that  the  end  of  tlic  little  finger  will 
scarcely  pass  through  it,  and  the  aortic  opening  may  become  so  diminished 
as  not  to  admit  a  small  quill.  The^u  retractions  and  adhesions  cause  the 
mitral  valves,  with  their  columns  and  cords,  to  assume  the  form  of  a  jxsr- 
forated  cone. 
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Long  stringy  masses  of  fibrin,  wben  located  on  the  aortic  valve,  sometimes 
orm  adhesions  with  the  aortic  walls,  and  thus  is  induced  a  sudden  and  exten- 
Ave  regurgitation. 

Insufficiency  and  stenosis  are  often  found  at  the  same  valvular  orifice  as  the 
result  of  the  thickening,  adhesion,  and  retraction. 

Changes  at  the  aortic  orificMS  usually  occur  after  middle  life,  and  induce 
more  in^jutBciency,  retraction,  and  adhe>>ion  than  those  wliich  are  limited  to 
the  mitral  valve.  The  mitral  valves  are  the  most  frequent  seat  of  interstitial 
endocardial  changes  in  early  and  adult  life.  These  legions  arc  analogous  to 
those  characteristic  of  endarteritis  defi^rmans.  The  tendency  of  the  lowly- 
organized  tisdue  which  results  from  interstitial  endocarditis  is  to  undergo 
fatty  and  calcareous  changes* 

'fhe  minute  patches  of  fatty  degeneration  in  the  imperfectly  organized 
tissue  underneath  the  endocardium  sometimes  form  atheromatous  masses 
containing  more  or  lees  granular  debris.  The  endocardium  over  these 
patches  may  be  destroyed,  or  the  patches  may  soften  and  ulcerate  and 
cause  extensive  destruction  of  the  valves.  Valvular  aneurism  may  form 
in  the  same  manner  as  has  been  described  in  exudative  endocarditis.  The 
Ibrmation  of  calcareous  granules  and  plates  13  a  very  frequent  termination 
of  interstitial  endocarditis, 

The  aortic  orifice  is  the  most  frequent  seat  of  calcareous  degeneration.  It 
is  rarely  associated  with  mitral  stenosis.  So  extensive  may  this  process  be 
that  little  beads  of  chalky  material  may  be  seen  studding  the  free  edges  of 
the  valve  and  even  extending  into  the  cardiac  cavities* 

When  interstitial  endocarditis  has  its  seat  in  the  eudocardium  of  the  car- 
diac cavities^  the  endocardium  will  undergo  changes  similar  to  those  of  the 
valves,  and  the  muscular  walls  of  the  heart  will  be  the  seat  of  interatitial 
myocarditis.  As  a  result,  the  walls  of  the  heart  become  thinner  and  less 
resistant  than  normal,  and  depre^iona  are  formed  on  its  inner  surface.  The 
process  is  in  reality  a  fibrous  overgrowth,  which  occurs  in  spots  varying  in 
size  from  half  an  inch  U^  one  inch  in  diametei'.  When  it  extends  through 
the  entire  heart-wall  the  columns  and  cords  may  be  so  shortened  as  to  cause 
valvular  insufficiency. 

If  the  cardiac  walla  yield  so  that  a  well-defined  pouch  is  produced,  a  con- 
dition results  which  is  called  aneurism  of  the  heart.  Cardiac  aneurism,  thus 
induced,  is  usually  seated  at  the  npex  of  the  left  ventricle ;  the  aneurismal 
sac  may  vary  in  size  from  that  of  a  marble  to  that  of  a  closed  fist,  and  may 
oonununicate  with  the  ventricle  by  a  fuunel-shapcd  or  ring-like  aperture. 
The  walk  of  the  sac  are  solid  and  rigid  ;  the  internal  suHuce  is  smooth,  but 
it  may  be  anfractuous.  In  the  latter  case  clots  adhere  to  ite  wall.  Cardiac 
muscular  fibres  are  found  here  and  there  in  the  aneurisnud  walls*  They  are 
mostly,  however,  mfide  up  of  layers  of  flat  cells,  their  flatness  being  the  result 
of  pressure. 

Aneurisms  at  the  base  and  in  the  inter-ventricular  septum  may  residt  from 
the  extension  of  a  valvular  aneurism. 

Etiology. — In  most  instances  endocarditis  depends  upon  a  constitutional 
iyscrasia  characterized  by  alterations  in  the  vital,  physical,  or  chemical  prop- 
^  ties  of  the  blood. 

Acute  exudative  endocarditis  rarely,  if  ever,  occurs  as  a  primary  or  idio- 
pathic affection.  It  seems  to  have  a  direct  connection  with  those  diseases  and 
dyscrasiaj  in  which  the  blood  is  altered  either  in  the  relative  proportions  of 
ite  constituents  or  in  its  physiological  elements.  So  frequently  is  [icute  exu- 
dative endocarditis  a^ociated  with  acute  articular  rheumatism  that  they  have 
rtften  been  described  as  one  disease. 

It  is  generally  stated  that  acute  endocarditis  occurs  in  50  per  cent,  of  those 
who  Bufler  with  acute  articular  rheumatism,  but  the  statistics  of  Bellevue 
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Hospital  show  that  endocarditis  complicates  rheumatism  in  onJy  33  per  cent, 
of  the  cases.  From  these  statistice  it  is  evident  that  a  majority  of  the  eases 
of  acute  rheumatism  run  their  course  without  endocunliaJ  complication. 

The  irritant  action  of  the  blood,  the  salts  of  which  are  changed  or  which 
contains  excrementitious  products  or  a  specific  poison,  is  shown  n)0«st  uiarkedl? 
Ui:K>n  the  valvular  surface  of  the  endocardium ;  and  it  is  for  this  reaiion  that 
the  parts  which  are  most  exposed  to  friction  of  the  blood-current  are  those 
which  first  and  most  extensively  exhibit  the  pathological  changes  of  endo* 
carditis. 

Charcot  records  a  large  number  of  observations  in  which  endocarditis 
developed  in  patients  with  chronic  rheumatism  and  in  which  it  never  assumed 
an  acute  form.  It  therefore  eeems  evident  tluit  orgiinic  l^ions  of  the  valves 
from  endocarditis  may  occur  in  the  course  of  chronic  as  well  as  of  acute 
rheumatism. 

There  is  no  disease  in  which  a  morbid  blood-state  exists  in  w^hich  endo* 
carditis  may  not  occur.  The  essential  fevers,  the  exanthemata^  diphtheria, 
septicscmia,  pyaemia,  and  Bright's  disease,  are  all  conditions  in  connection 
with  which  endocarditis  is  frequently  exhibited.  It  is  met  with  occasionally 
in  secondary  syphilis. 

Acute  and  chronic  Bright's  disease  are  often  complicated  by  it.  When  an 
individual  who  is  already  the  subject  of  valvular  disease  of  the  heart  ia 
attacked  with  acute  rheumatism,  the  liability  to  endocarditis  is  much 
increased. 

Even  when  rheumatism  and  chorea  are  absent,  endocarditis  is  liable  to 
occur  when  valvular  disease  exists.  Borne  i-egard  myocarditis,  pericarditis, 
pleurisy,  and  pneumonia  as  ciipable  of  exciting  endocarditis  by  the  extension 
of  the  inflammatory  process  from  the  surface  of  the  heart ;  it  is  questionable 
if  it  ever  results  fi'om  such  extension.  That  it  can  be  the  result  of  trau- 
matism is  possible :  Bamberger  records  two  cases  of  traumatic  endocarditis. 
Wunderlich  ranks  measles,  next  to  rheumatism,  as  a  cause  of  endocarditis. 

In  estimating  the  etiological  importance  that  any  disease  bears  in  the  pro- 
duction of  endocarditis,  we  must  remember  that  not  every'  blowing  sound  or 
murmur  is  indicative  of  an  inflamed  endocardium.  Bamberger  and  Nie- 
meyer  think  that  tlie  excited  and  irregular  action  of  the  heart  in  diildren, 
by  inducing  irregular  tension  of  the  valves,  may  bring  about  a  blowing  sound 
during  the  course  of  acute  rheumatism. 

Acute  ulcerative  endocarditis  is  met  with  in  pyaemia,  puerperal  fever,  and 
endometritis,  scarlatina,  and  diphtheria :  it  may  occur  9S  a  secondary'  aifbction 
to  some  infiammator}^  focus  located  in  the  body^ — septic  endocarditis. 

Again,  this  form  of  endocarditis  oiny  appear  without  obvious  eauae— epoii- 
taneously  or  in  cennection  with  some  specific  form  of  inflammatory  disease, 
as  croupous  pneumonia.  Wilks  calls  it  then  arterial  pyajmia.  Primary 
ulcerative  endocarditis  is  a  name  recently  and  perhaps  more  aptly  given  iL 

Finally,  ulcerative  endocarditis  may  appear  as  a  graft  (recurrent  endocar- 
ditis) upon  a  valve  the  seat  of  inters^titial  endocarditis,  and  have  all  the 
pathological  appearances  of  the  septic  form,  but  none  of  its  clinical  oapectd. 

The  majority  of  cases  of  interstitial  endocarditiii  are  the  secjuela  of  the 
exudative  form.  It  is  far  more  frequently  associated  with  articular  rheu* 
matism  than  with  any  other  condition.  In  a  certain  proportion  of  cases  the 
process  is  interstitial  from  its  onset,  especially  when  it  occurs  with  gout, 
ciironic  rheumatism,  in  alcohol-drinkers,  or  in  the  aced. 

Symptoms. — The  subjective  symptoms  of  acute  exuaative  endocarditis  are 
more  obscure  than  those  of  any  other  disease.  They  are  not  only  few  and 
ill-defined,  but  thev  have  no  regular  order  of  development.  When  the  mus- 
cular tissue  of  the  heart  is  not  involved  the  di.sease  may  nm  its  entire  course 
without  exhibiting  a  single  subjective  symptom. 
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The  urgent  symptoms  of  acute  rheumatL^m,  tlie  different  phases  assumed 
by  the  dyacraaiaB  and  acute  infectious  diseases  iu  which  this  condition  is  liable 
to  occur,  so  mask  those  of  the  endocjirdiol  inllammutioa  that  they  are  often 
overlooked. 

When  the  endocardial  inflammation  is  extensive  and  the  muscular  tissue 
of  the  heart  is  iuvolved,  the  patient  will  complain  of  palpitation  and  a  seuse 
of  discomfort  in  the  region  of  the  heart;  nut  infreriuently  cardiac  palpitation 
is  accompanied  by  dyspnoea,  and  decubitus  on  the  left  side  is  noticed.  In  a 
small  percentage  of  cases  the  palpitation  is  appreciable  to  the  physician.  The 
heart  may  beat  with  gre^it  forc-e  and  its  action  be  tumultuous^!  and  yet  the 
pulse  not  be  altered  in  character. 

The  pulse,  at  first,  is  usually  strong  and  forcible ;  later,  it  becomes  rapid, 
small,  leeble,  and  irregular.  In  some  cases  it  is  very  frequent  from  the  onset 
of  the  diseitse.  As  a  rule,  the  forc^  of  the  pulse  will  not  corresi>ond  to  the 
cjirdiac  activity ;  for,  as  the  muscular  fibres  of  the  heart  become  involved, 
its  propelling  power  is  diminished,  and  the  pulse  is  correspondingly  feeble 
and  compressible.  It  may  be  dicrotic.  The  respirations  ai*e  more  or  less 
accelerated,  and  sometimes  labored,  and  there  may  be  paroxysmal  dyspnoBa, 
The  face  may  be  flushed  and  covered  w^ith  a  profuse  pei-spi ration,  or  it  may 
assume  a  dusky,  pallid,  ashy-gray,  or  slightly  cyanotic  Jiue.  In  rare  cases 
there  may  be  sleeplessness  or  nocturnal  delirium  of  a  typhoid  type.  If  the 
muscular  tissue  of  the  heart  is  extensively  involved,  uautsea,  vomiting,  giddi- 
ness, and  s7ncopc  may  be  present. 

When  tnere  is  pain  in  the  cardiac  region,  especiallv  if  it  is  augmented 
by  jpre-ssure,  pericardititj  is  usually  preseut,  ami  slight  pain  or  tightness 
in  the  cardiac  region  is  not  aii  infrequent  symptom,  and  is  quite  common 
when  endocarditis  occurs  in  those  who  are  the  subjects  of  chronic  valvular 
disease* 

The  temperature  in  acute  exudative  endocaixlitis  seldom  exceeds  103^  F. 

When  ulcerative  endocarditis  complicAites  septiciemia  and  a  rupture  of  a 

've  occurs,  a  typhoid  state  rapidly  supervenes.  The  patient  is  forced  to 
„ jume  the  sitting  jwsition  on  account  of  the  intensity  of  the  dyspntea,  cya- 
nosis is  sudden  and  extreme,  and  the  symptoms  of  multiple  embolism  make 
their  appearance.  The  febrile  symptoms  are  marked;  the  temperature  may 
reach  100-107^  F. ;  the  patient  becomes  jaundiced;  and  there  are  frequent 
rigors,  which,  with  the  paroxysmal  febrile  attacks,  stimulate  the  icteric  form 
of  malarial  fever.  The  spleeu  becomes  enlarged  and  tender,  the  urine  becomes 
sainty,  dark-colored,  albuminous,  and  of  high  specific  gravity,  and  in  severe 
eases  delirium  and  coma  occur. 

Some  cases  of  endocarditis  putrida  (as  some  German  pathologists  call  it) 
attended  with  nausea,  vomiting,  and  diarrha^a.  The  frequency  with  which 
this  form  of  endocarditis  is  associated  with  pneumonia  certain Iv  suggests  a 
blood-poison  of  great  intensity.  Although  it  is  rarely  met  with  except  in 
septic  conditions,  it  may  occur  late  iu  severe  fornis  of  rheumatic  and  trauma- 
tic endocarditis  or  when  tiiere  has  been  pre-existing  suppurative  disease  of 
the  bones. 

The  symptoms  which  attend  embolism  from  detachment  of  the  fibrinous 
effloi't'^cences  upon  the  valves  are  due  to  the  arrest  of  such  a  plug  in  an 
artery  whose  calibre  is  too  small  to  admit  of  its  p:i&jatre.  Beyond  the  obstruc- 
tion the  circulation  is  arrested  ;  hence  resuk«s  either  au  infarction  or  necrosis 
of  the  part  whose  blood-supply  is  thus  shut  olf.  Tlie  organ  most  liable  to  be 
the  seat  of  such  emboli  is  the  spleen,  and  after  this  the  ludney  and  the  brain. 
Henc^  the  occurrence  of  hemiplegia  with  aphasia  or  marked  cerebral  symp- 
toms in  the  course  of  acute  endocarditis  is  indicative  of  cerebral  embolism. 

There  are  no  positive  subjective  symptoms  of  interstitial  endocarditis. 
There  may  be  palpiuitiou  and  a  sense  of  uneasiness,  sometimes  amounting  to 


648         ENDOCARDITIS  AND  CARDIAC  VALVULAR  DISEASES, 


pain  at  the  prtecordial  region,  with  irregularity  in  tlie  action  of  the  heart,  but 
all  of  the«»e,  when  taken  together,  are  not  sufficient  for  a  diagnosis,  Thi8  can 
be  made  only  from  changes  in  the  heart-sounds  prodirn^d  by  changes  in  the 
valves  and  valvular  oriticej. 

Physical  sigks  of  exudative  endocarditiB.^ — Inspection. — Uiwn  inspe4?tion 
it  will  sometimes  be  noticed  that  the  urea  of  the  cardiac  impulse  exceeds  the 
normal— that  it  is  irregular  and  oflen  tumultuous.  As  the  disease  advautTs;, 
the  apex-heat  and  the  impulse  grow  more  indistinct,  but  never  to  Uie  same 
extent  or  so  suddenly  as  in  pencarditis.  In  children  the  vessels  of  the  neck 
exhibit  venous  stasis  far  more  frequently  than  in  adults. 

Palpation, — At  the  onset  of  an  endocarditis  the  cardiac  impulse  is  more 
forceful  than  normal,  and  the  heart-action  is  frequently  irregular.  In  some 
infitances  the  heart  thumps  violently  against  the  chest-walls.  The  force  of 
the  cardiac  impulse  varies  from  dav  to  day.  The  impulse  is  stronger  when 
pain  is  present  over  the  pra^cordial  space.  If  during  the  entire  cour&e  uf 
the  disease  there  is  no  decrease  in  the  force  of  the  apex-beat,  it  may  be 
inferred  that  there  is  no  deficiency  in  the  muscular  power  of  the  heart. 
When  acute  endocarditis  supervenes  upon  long-standing  valvular  disease, 
there  will  be  an  alternate  increase  and  diminution  in  the  area  and  force  of 
the  impulse.  When  the  walU  of  the  heart  become  weakened  by  suliscquent 
myocarditis,  or  when  the  endocJirdial  inflammation  is  itself  very  extensive, 
the  force  of  the  apex-beat  m  diminished.  An  endocardial  thrill  is  frequently 
present  in  acute  exudative  endocarditis. 

Percussion.— The  area  of  cardiac  dulness  in  endocarditis  is  normal,  unless 
changes  at  the  valvular  orifice  retard  the  outflow  of  blood  from  the  lungs, 
and  then  the  right-heart  cavities  become  engorged  and  the  area  of  dulnei?s 
will  extend  beyond  the  normal  limits.  But  it  ii*  to  be  remembered  that  the 
increase  is  always  slight,  except  in  those  few  cases  where  the  heart-cavities 
are  both  suddenly  iitid  extensively  distended  with  blood  or  niasses  of  fibrin. 
Extensive  myo-  or  endocardial  inflammation  may  so  weaken  the  heart- walls 
that  they  will  dilate,  and  then  percussion  will  reveal  an  enlargement  in  the 
area  of  cardiac  dulness. 

Auscultation. — On  auscultation  a  munnur  or  murmurs  can  be  heard  over  the 
various  cardiac  orifices.  The  fact  that  valvular  disease  may  have  previougly 
existed  makes  it  important,  at  the  first  visit  to  a  patient  who  is  suflering  from 
acute  articular  rheumatism,  chorea,  Bright's  disease,  etc.  to  carefully  examine 
the  heart.  When  cardiac  hypertrophy  exists  and  valvular  diseaiie  has  pre>-cx- 
isted,  it  is  difficult,  if  not  impossible,  to  recognize  acute  exudative  endocarditis 
or  to  determine  the  time  of  its  advent  if  it  exist.  The  most  important  and 
constant  sign  of  endocarditis  is  a  systolic  nuirmur,  its  grentest  intensity  being 
over  the  apex ;  but  this  murmur,  which  is  soU  and  blowing  in  character,  the 
90*called  bellows  murmur,  may  be  either  ventricnlnr  or  valvular.  In  all 
cases  it  is  due  to  roughening  or  thickening  of  the  endocardium.  It  often 
changes  its  point  of  maximum  intensity  during  the  acute  pericni  of  the  dis- 
ease. It  is  developed  at  the  onset  of  the  disease,  and  when  one  is  on  the 
lookout  for  endocarditis,  this  will  be  the  first  evidence  of  its  oecurrenct*. 
And  yet  in  some  instances  no  murmur  may  be  present  during  the  entire  course 
of  an  endocartlitis, 

A  mitral  murmur  alone  occurs  in  about  50  per  cent,  of  cases  of  rheumatic 
endocarditis.  It  is  usually  developed  early,  and  before  it  l>ecome8  distinct  it 
is  precedeHl  by  prolongation  of  the  first  srmiid.  This  is  a  transition  sound 
between  a  normal  heait-si>und  and  a  murmur.  It  is  a  feeble,  wavering  @ound* 
extending  over  the  slight  interval  which  normally  exists  between  the  nrst  and 
second  sounds. 

Other  changes  that  are  not  murmurs,  but  which  frequently  precede  thiin, 
are  loud,  ringing  normal  soimds,  nuiffled  first  sound,  feeble  first  and  intensi* 
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Bed  second  sound,  doubling  of  the  first  sound,  roughnees  of  the  first  sound, 
and  a  humming  over  the  right  he^irt. 

Complete  absence  of  the  heart-sounds  is  a  rare  but  possible  antecedent  of 
an  endocanliul  murmur.  A  mitrtd  murmur  lu  acute  eudocarditiB  ia  usually 
audible  over  a  limited  area.  It  is  the  exception  to  henr  it  both  in  front  ancl 
at  the  back.     Very  frequently  it  is  heard  most  distinctly  over  the  storanc]i. 

When  the  blood  becomes  dammed  back  into  the  luugs,  there  is  an  extra 
strain  up<m  the  pulmonary  semi-lunar  valves,  and  then  the  second  sound  will 
be  accentuated  over  these  valves  on  account  of  the  sharp  shock  which  tliev 
sustain  during  diastole.  With  this  accentuation  of  the  second  s<jund  over 
the  pulmonary  orifice,  the  first  pulmonic  sound  may  be  feeble  or  absent,  A 
snbflued  or  absent  first  sound  shows  tension  of  the  artery. 

Reduplication  of  the  second  sound  in  a  mitral  endocarditis  is  probably  due 
to  the  difference  in  time  occupied  by  the  ventricles  in  emptying  themselves* 
A  tricuspid  murmur  occurs  in  50  per  cent,  of  the  cases  of  acute  mitral  endo- 
carditis— a  pulmonic  in  about  one-third  of  the  case^.  They  are  superficial 
and  scratchy  in  character,  and  indicate  a  relaxes.!  condition  of  the  vessel??  imd 
a  thin  condition  of  the  blood.  These  murmurs  are  never  permanent,  ^litrnl 
endocarditis  is  accompanied  by  aortic  murmurs  in  about  16  per  cent,  of  cases. 
Acute  mitral  endocarditis  occurring  with  chorea  is  as  apt  to  become  intersti- 
tial as  when  it  is  of  rheumatic  origin. 

Aortic  murmurs  are  uaually  soft  and  blowing,  but  they  may  be  musical, 
whistling,  or  twangy,  lu  aortic  endocarditis  the  second  sound  is  usually  lost 
over  the  carotids.  Incompetency  of  the  aortic  valves  is  met  with  only  in  the 
interstitial  form  of  endocarditis. 

In  about  12. per  cent,  of  the  eases  of  exudative  endocarditis  arising  from 
rheumatism  a  regurgitant  murmur  will  be  heard  at  the  tricuspid  orifice,  but 
such  murmurs  are  not  the  result  of  endocarditis  of  the  right  heart. 

Tricuspid  murmurs  are  present  in  50  per  cent,  of  all  cas^  of  recent  mitral 
murmurs^  in  about  40  per  cent,  of  recent  aortic  murmurs,  and  in  about  one- 
fourth  of  mitro-aortic  murmurs.  Such  tricuspid  murmurs  are  due  to  an  in- 
crease in  the  slight  normal  insufiiciency  existing  at  the  tricuspid  orifice.  They 
are  of  short  duration,  and  are  heard  over  the  body  of  the  heart  over  the  right 
ventricle.     Sometimes  they  are  vibrating  in  character. 

In  children  aortic  endocarditis  is  rare ;  at  this  period  obstruction  at  and 
regurgitation  through  the  mitral  orifice  commonly  occur  together. 

The  physiciil  signs  of  interstitial  endocarditis  are  such  as  iu*e  due  to  those 
changes  in  the  valves  which  will  be  considered  under  the  head  of  Cardiac 
Murmurs,  and  their  Relations  to  Valvular  Diseases. 

DrFFERENTiAL  DIAGNOSIS, — ^Acutc  exudative  endocarditis  may  be  mits- 
takeu  for  pericarditis,  and  its  murmur  may  be  mistaken  for  the  murmur  pro- 
ducetl  by  m^rtitis  and  for  those  that  develop  during  the  course  of  fevers. 

The  friction  sounds  of  pericarditis  are  superficial  n\  character,  and  are 
limited  to  the  pnecordial  space,  while  the  murmurs  of  endocarditis  are  dis- 
tant, and  each  murmur  will  have  its  areii  of  diffutiion  beyond  the  pnecordial 
space.  A  pericardial  sound  is  distinctly  a  friction,  creaking,  or  rubbing 
Bound ;  it  has  a  to-and-fro  character^  while  the  murmur  of  enducarditis  is 
soft  and  blowing, 

Endocardial  murmurs  accompany  the  hcjirt-sounds,  while  pericardial  fric- 
tion sounds  arc  not  always  rhythtnical  with  the  heart-sounds. 

The  intensity  of  a  pericardial  friction  i^  increiised  when  the  patient  bentls 
forward  at  the  end  of  a  full  ini?pinition  or  when  the  stethoscope  is  pressed 
firmly  over  the  pnecordial  region ;  and  in  the  lai^t-iiamed  case  it  becomes  dis- 
tinctly grazing  and  rubbing  in  character.  In  endocarditis  these  nit^thods  pro- 
duce no  difference  in  either  the  intensity  or  the  character  of  the  murmur. 
There  b  an  endocardial  thrill  in  endocarditis  not  present  in  pericarditis. 
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As  soon  as  effusion  occurs  in  pericnrditig  the  absence  of  pain,  the  altera- 
tion in  the  charact*>r  of  the  pulse,  the  great  increase  in  dulnese,  and  the  dis- 
appearance of  the  adventitious  sounds  will  decide  tlie  diagni^sis. 

Aortitis  has  most  of  the  symptoms  of  endocarditis,  but  in  addition  the 
pul^  is  more  rapid,  the  respirations  are  more  hurried,  and  |>ain  which  shoots 
down  the  spine  and  is  increased  by  motion  is  present  in  the  priecordial  region. 
Not  inirequeiitly  aortitis  is  accompanied  by  cuUineous  hypericsthie^^ia. 

Acute  inflammation  of  the  aorta  is  exceedingly  rare,  and  in  the  few  cm*^ 
observed  has  been  complicated  by  very  grave  diseaseB.  Indeed,  Powell,  Le- 
bert,  and  Kindfleisch  doubt  its  existence. 

In  the  Medico- Chirurgical  Transaciioiu  (voL  xlvii.  p.  129)  Moore  gives  a 
case  where  rigors,  fever,  intense  and  painful  throbbing  of  the  aorta,  and  em- 
bolic  infarction  of  distant  organs  occurred,  with  symptoms  so  resembling  those 
of  endocarditis  that  few  would  venture  to  favor  a  diagnosb  of  aortitis  during 
life. 

The  functional  cardiac  murmurs  which  occur  in  fevers  aie  usuallv  heard 
only  at  the  base  of  the  heart,  while  those  of  endocarditis  are  moat  frequent 
and  distinct  at  the  apex.  There  are  no  symptoms  of  obstruction  present 
with  febrile  murmurs,  while  they  are  frequently  present  in  endocarditis. 

It  is  often  difficult  to  determine  whether  an  endocardial  murmur  is  of  old 
or  recent  origin  :  if  during  an  attack  of  acute  rheumatism  an  endocardial 
murmur  is  developed  under  daily  examination,  it  is  a  certain  index  of  acute 
exudative  endocarditis.  If  a  murmur  exists  at  the  first  examination  which 
IS  systolic,  soft,  and  blowing  in  character,  and  not  accompanied  by  the  evi* 
deuces  of  caj*diac  hyiXTtrophy,  tliere  is  good  rea^n  to  believe  that  it  is  pro- 
duced by  an  acute  endocJirdial  inflammation. 

If,  on  the  other  hand,  the  murmur  is  rough  in  quality,  diastolic,  and  car- 
diac hypertrophy  exists,  it  cannot  be  regarded  as  a  sign  of  acute  endocarditis. 

The  rules  for  distinguishing  murmurs  due  to  interstitial  endocarditis  firt>in 
ftinctional  murmurs  will  be  given  under  the  head  of  Cardiac  Murmurs. 

Prognosis, — Exudative  endocarditis  is  rarely  a  direct  cause  of  death,  but 
it  seldom  results  in  coiuplete  recovery.  Acute  mitral  endocarditis  termi- 
nates in  permanent  valvular  disease  in  over  25  per  cent,  uf  the  cases.  The 
elements  that  \vill  render  the  prognosis  immediately  unfavorable  in  any  case 
are  the  symptoms  of  embolism  or  of  metastasis.  Sudden  splenic  enlargement, 
with  tenderness  over  ita  site,  albuminuria  or  hemiplegia,  when  accompanied 
by  the  physical  signs  of  acute  insufficiency  or  perforation  of  a  valve  with 
cyanosis,  dyspnoea,  and  disturbance  of  the  lieart-rhythm,  will  render  tlie  prog- 
nosis exceedingly  unfavorable.  All  these  symptoms  are  dinguostic  of  acute 
ulcerative  endocarditis,  and  therefore  when  the  signs  of  endocjirditis  appear 
rluring  the  course  of  pyaemia,  diphtheria,  or  other  septic  condition,  the  liabil- 
,  ity  to  these  conditions  must  be  considered. 

When  even  exudative  endocarditis  is  accompanied  or  followed  by  typhaid 
symptoms  its  prognosis  is  unfavorable.  In  children  bronx'hial  complications, 
catarrhal  pneumonia,  and  intercurrent  diarrhcea  may  lead  to  a  fatal  issue. 
Death  may  result  from  acute  insufficiency  of  the  heart  or  from  complica- 
tions. 

The  prognosis  in  interstitial  endocarditis  will  depend  upon  tho  seat  and 
extent  of  the  valvular  lesions  which  it  produces.  It  will  be  raoro  fiiUy  oon- 
^idered  under  the  head  of  Valvular  Diseiises. 

In  cardiac  aneurism  death  may  result  from  rupture  of  the  aneurismal  sac, 
from  apo[ik'xy,  or  from  s?econdary  diseases  in  other  organs. 

Teeatment. — Acute  exudative  endocarditis  is  rarely,  if  ever,  idiopathic. 
It  is  so  constantly  associated  with  certain  infectious  diseases,  and  especially 
with  acute  articular  rheumatism,  that  its  treatment  must  be  determined  by 
the  condition  under  whidi  it  occurs. 
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In  every  case  the  patient  must  have  abaolute  rest  in  bed  in  a  room  whose 
ttTuperature  should  never  be  below  TO''  or  75°  F.  The  priecordial  region 
filiould  be  covered  with  flannel,  and  care  exercised  not  to  expose  the  surface 
when  physical  examination  of  the  heart  i^  made.  Bome  authorities  claim 
that  an  ice-bag  applied  to  the  pnecordial  space  during  the  active  period  of 
an  acute  endocarditis  will  arre^st  and  limit  the  inflammatory  process.  My 
own  experience  does  not  sustain  the  results  claimed  for  this  plan  of  treatment. 

In  rheumatic  endocarditis  antirheumatic  remedies  are  indicated,  the  joints 
must  be  kept  absolutely  at  rest,  and  such  local  treatment  should  be  resorted 
to  a«  will  relieve  pain  and  give  the  greatest  comfort  to  the  patient. 

If  the  blood  is  kept  alkaline,  as  indicated  by  the  urine,  the  liability  to 
endocarditis  is  diminished. 

To  ensure  rest  small  doses  of  opium  are  o^n  required  j  but  opium  cannot 
be  administered  as  freely  in  endocarditis  as  in  pericarditis. 

During  the  whole  course  of  acute  endocarditis  the  strength  of  the  patient 
must  be  maintained  by  the  judicious  use  of  concentrated  nutriment,  with  some 
preparation  of  iron, 

AVhen  endocarditis  occurs  with  septic  diseases  and  is  attended  by  typhoid 
symptoms,  or  when  it  assumes  the  ulcerative  form,  alcoholic  stimuhints, 
quinine,  and  iron  must  be  fi-eely  administered. 

In  endocarditis  complicating  firight^s  disease  the  rapid  elimination  of  the 
urea  must  be  established.  The  severe  pain  over  the  prsecordial  space  may  be 
relieved  in  many  subjects  by  the  application  of  a  few  leeches  to  the  region. 

Experience  proved  that  the  employment  of  mercury  (internally)  and  blue 

atment  (externally)  to  lessen  the  plasticity  of  the  blood,  and  the  internal 
of  iodide  of  potassium  (for  the  absorption  of  fibrinous  exudation),  were 
harmful,  before  it  was  demonstrated  that  the  theory  on  which  their  use  was 
based  had  no  foundation. 


Cardiac  Murmurs,  and  their  Relations  to  Valvular  Diseases 

of  the  Heart, 

Definition, — ^A  cardiac  murmur  is  an  adventitious  or  abnormal  sound  pro- 
duced within  the  heart  or  blood-vessels,  either  by  obstruction  to  the  blood-cur- 
rent, an  abnormal  direction  of  the  biood-current,  or  by  a  change  in  the  blood- 
coastituents. 

History. — The  systematic  study  of  cardiac  murmurs  and  valvular  diseases 
dates  from  the  discovery  of  auscultation  by  Laennec*  Previous  to  hia  discov- 
ery there  are  a  few  recorded  cases  where  observers  during  the  seventeenth  and 
';thteenth  centuries  described  forms  of  valvular  diseases.  One  of  the  first  to 
ribe  a  valvular  lesion  of  the  heart  was  Yieussens  in  1716,  At  the  chjse 
of  the  seventeenth  century  Willis  and  Eriverius  published  cases  of  valvular 
didease.  In  all  these  instances  it  was  the  aortic  valves  that  were  diseased, 
and  the  discovery  of  their  condition  was  undoubtedly  due  to  the  peculiarity 
of  the  radial  pulse  wliich  is  so  marked  and  striking!:  in  aortic  disease. 

In  Friedreich's  article  mWTc\LQyf' ^  Handhurh,  "Krankheiten  des  Herzens," 
Meckel's  essay  of  1756  is  given  as  the  first  paper  on  endocardial  disease. 

John  Hunter*  in  1794  gives  a  lengthened  account  of  a  most  interei^ting  case 
of  aortic  valvular  disease.  Senac*  gives  an  account  of  disease  of  the  auriculo- 
ventricular  valves  ;  and  Allan  Burns,  whose  work  was  published  in  18D9,  de- 
scribes aortic  regurgitation  and  obstruction,  and  supposes  that  **  a  reflux  cur- 
rent can  produce  a  hissing  noise,  something  like  what  is  described  as  audible 
palpitation  in  some  diseases  of  the  heart.*'  * 

^  TreaiUt  m  the  Blood,  etc.  *  TreaHse  on  the  Hearty  1783, 

'  01*8.  on  Bome  of  the  moat  Frequent  and  Imporiani  Dis,  of  the  Heart^^*  AIIsd  Bums,  Edin* 
burgh,  1800. 
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Tlie  subject  of  vegetations  upon  the  valves  was  very  fiiUy  considered  by 
Corvisait  in  1806.  Corvisart  was  the  first  tn  laention  the  importance  of  what 
is  DOW  called  the  purring  thrilL  He  stated  that  **  it  probably  came  from  a 
difficulty  experienced  by  the  blood  in  going  tlirougii  mi  orifice  disproportion- 
ate to  the  amount  of  fluid/'  Lacnnec  regarded  murmurs  or  bruits  as^  the 
result  of  spasmodic  contraction  of  the  heart  or  arteries.  Corrigan  in  1829 
defined  murmurs  as  "the  result  of  the  development  of  currents  and  the  in- 
trinsic coUit^ion  of  the  moving  liquid/' 

In  1842,  Geodrin  gave  cardiac  murmurs  as  bruits  de  frottement  endocar- 
diaques,  and  established  the  friction  theory.  He  also  called  attention  to  the 
fact  that  alteration  in  the  constituents  of  the  blood  will  produce  murmurs 
which  are  heard  in  arteries  of  medium  calibre. 

Boutllaud  describes  "a  murmur  as  an  exaggeration  of  the  normal  bruit 
caused  by  blood-friction  against  the  segments  of  the  hciirt,  and  he  sajrs  tliat 
according  to  the  size  or  condition  of  the  orifice  the  murmur  will  be  rasping, 
flawing,  or  blowing. 

Chauveau  states  that  bruit  de  souffle  is  produced  by  the  vibration  of  a  nei 
e  fluide,  always  formed  when  blood  rushes  through  a  part  of  the  circulatory 
system  actually  or  relatively  dilated. 

This  nei  e  fluide  \\m  its  best  development  in  ansemia,  when  it  is  termed  the 
bruit  du  diuble,  for  the  jugidar  veins  do  not  colJapse  and  the  volume  of  blood 
in  anfcraia  is  diminished.  Chauveau 's  theory  is  applicable  to  anaemic  mur- 
murs»  but  not  to  idl  cardiac  murmurs. 

Hope  states  that  "  valve  murmurs  are  produced  by  collision  of  the  blood- 
particles  against  one  another,  or  that  eitner  the  liquid  alone  or  tlie  liquids 
and  sohds  conjointly  may  develop  murmurs," 

There  are  many  who  have  advocated  the  tension  theory — vi2.  that  an  in- 
crease in  tension  and  force  can  so  exaggerate  a  normal  sound  as  to  produce 
a  murmur.  This  theory  ha.^  no  clinical  foundation.  Of\:en,  however,  valve- 
lesions  may  exist,  and  the  bloud^current  be  so  weak,  the  propulsive  force  so 
feeble,  that  no  n^urmurs  arc  audible. 

Some  observ^ers  are  of  the  opinion  that  spasm  of  the  papillary  muscles  and 
chordsB  tendineiE  and  wcukeoing  of  these  structure^i  through  fatty  degenera- 
tion can  cause  temporary  murmurs. 

The  conditiorus  that  determine  the  character  of  a  cardiac  murmuFi  its  pitch* 
quality,  and  intensity,  are  subject  to  the  same  physical  laws  as  govern  the 
formation  and  quality  of  sound  elsewhere.  They  are  the  rapiditv  and  force 
of  the  moving  body,  the  obstructions  which  it  meets,  and  tfie  physictil 
properties  of  the  media  of  convevancc.  The  same  vibration  that  producer 
a  murmur  may  produce  an  endocardial  thrill,  called  sometimes  purring 
thrill. 

Far  more  important,  however,  than  loudness,  pitch,  or  quality  of  a  murmur 
arc  its  rhythm,  its  point  of  maximum  intensity,  and  the  area  of  its  ditlusion^ 
n\\  of  which  can  best  be  considered  in  connection  with  the  physical  signs  of 
each  valvular  lesion. 

During  a  cardiac  diastole  the  heart-cavities  are  all  filling;  just  before  the 
commencement  of  the  cardiac  systole  the  blood  is  forced  from  the  hmgs  and 
the  cavsD  through  the  auricles  into  the  ventricles,  while  the  mitral  and  tricus- 
pid valves  are  pressed  again.st  tlie  walls  of  the  ventricles,  and  no  oli«!it ruction 
IS  offered  to  the  blood -current.  If,  as  the  result  of  disease,  any  obstruction 
exists  at  either  one  of  the  auriculo-ventricular  orifices,  the  blood  m  it  passes 
through  the  opening  will  impiage  on  such  obstruction  and  cause  a  presystolic 
murmur. 

During  a  cardiac  systole  the  filled  ventricles  contract;  blood  is  fhmwn 
through  the  s^mi-lunar  openings,  the  flaps  of  whose  valves  are  pre  ust 

the  walls  of  the  vessels,  so  that  no  obstruction  is  offered  to  the  ou,         ^  nr- 
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rent  At  the  same  instant  the  auriculoYentrlcular  valves  close  their  orificeSj 
so  that  blood  may  not  be  forced  back  into  the  auricJeSw 

II',  as  a  result  of  disease,  the  semi-lunar  valves  should  obstruct  the  outgoing 
current,  or  the  mitral  or  tricuspid  valves  sbould  not  wholly  close  the  aiincnlo* 
ventricular  orifices,  then  in  the  one  case  the  direct  blood -current,  as  it  passes 
over  the  obstruction  at  the  semi-lunar  orifices,  would  produce  a  systcjlic 
murmur,  and  in  the  other  the  backward  current  through  the  abnormal  open- 
ing at  the  auriculo ventricular  orifice  wunXA  also  produce  a  systolic  murmur. 

Again,  if  the  lungs  and  the  aortic  system  (when  filled  at  the  systole)  have, 
back  of  them,  a  semi-lunar  valve  that  does  not  c^>mpletely  close  that  end  of 
the  circuit,  the  blood  will  regurgitate  iuto  the  ventricles  during  the  period 
of  cardiac  rest,  so  that  semi-lunar  incom|>etence  will  cause  a  diastolic 
murmur. 

EKDOCARDIAL   MlJRML*RS. 


Hhythm. 

fiittuUon. 
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Tricuepid, 
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PresvatoUc  1 
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The  following  is  the  order  of  relative  frequency  of  cardiac  murmurs: 
1.  Mitral  regurgitation;  2.  Aortic  obstruction;  3.  Aortic  regurgitation; 
4«  ^f  itral  obstruction  ;  5.  Tricuspid  regurgitatiun ;  6.  Tricuspid  obstruction ; 
7.  Pulmonary  obstruction ;  8.  Pulmonary  regurgitation.  The  most  frequent 
eombiimttouis  of  murmurs  are — 1,  Aortic  ol>i*truction  and  regurgitation ;  2* 
Mitral  obt^truction  and  regurgitation ;  3.  Milnd  obstruction  and  tricuspid 
regurgitation ;  4,  Aortic  obstruction  and  mitral  regurgitation ;  5.  Dounle 
valvular  dwea»k?  at  aortic  and  mitral  orificej*  (four  murmurs). 

It  is  ofteu  difficult,  after  having  satisfie<l  ourselves  of  its  existence,  to 
determine  the  rliythui  of  an  endocardial  murnuir.  To  resolve  thia  diffictilty 
it  is  necessary  to  determine  which  is  the  first  and  which  the  second  sound  of 
the  heart. 

The  first  sound  of  the  heart  is  synchronous  with  the  carotid  pulse,  the 
radial  pulse,  and  the  apex-beat.  It  may  be  wholly  replaced  by  a  systolic 
murmur,  but  the  second  ^^ound  is  always  heiird  following  the  apex-bejit,  for 
thepulmonic  and  the  aortic  valves  are  never  diseased  at  the  same  time. 

Having  determined  the  existence  of  a  murmur,  it^  rhythm,  pitch,  intensity, 
and  quality,  we  next  determine  its  point  of  maximum  intensity.  These  points 
of  maximum  intensity  for  murmurs  at  the  four  valvular  orifices  of  the  heart 
may  be  briefly  summarized  as  follows:  Murmurs  arising  at  the  mitral  valve 
are  loudest  at  the  apex  of  the  heart  or  immediately  above  it ;  tricuspid  mar- 
raurs  are  loudest  over  the  lower  part  of  the  sternum ;  pulmonary  murmurs, 
in  the  second  left  intercostal  space  close  to  the  sternum  ;  and  aortic  murmurs, 
in  the  second  right  intercostal  space  at  the  edge  of  the  sternum  and  over  the 
whole  length  of  the  body  of  that  bone. 

Valvular  diseases  which  cause  murmurs  result  either  in  a  condition  of  the 
valves  that  allows  regurgitation,  or  one  that  obstructs  the  onward  blood- 
current.  Valvular  insufficiency  arises  when  extensive  retraction,  jierforation, 
or  partial  detachment  of  the  valves  prevents  them  from  completely  closing 
thetr  respective  orifices.  And  when  the  chord:e  tendinea*  have  been  ruptured, 
or  when  calcareous  degeneration  ha^  made  the  valves  or  the  parts  in  the 
immt^diate  vicinity  abnormally  rigid,  the  regurgitant  current  through  the 
aperture  thus  left  gives  rise  to  a  regurgitant  murmur. 

*  Pulmonary  regurgitant  murmur  (diaalolic)  aod  Incuspid  obstructive  murmur  (presyiH 
toUc)  are  so  rarely  met  with  that,  clinically,  they  may  be  disregarded. 
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dise4iS6  has  occurred  in  young  girla  who  have  been  placed  at  eervice  before 
they  were  fully  dev eloped. 

Sometiraes  the  valves  are  found  to  be  studded  with  vegetations,  apparently 
of  sypliilitic  orgin,  Gorvisart  and  Virchow  both  admit  the  possibility  of 
mch.  an  origin  for  valvular  disease  of  the  heart,  but  no  unquestionable  case  i 
has  as  yet  been  advanced  in  proof  of  it.  It  has  been  claimed  that  this  is  tlie  j 
reason  why  soldiers  so  fret{uently  sutler  from  heart  disease ;  but  sailors  are  < 
notoriously  more  subject  to  syphilis  than  soldiers,  and  heart  disease  is  rare  « 
among  thera. 

The  reason  is  evidently  to  be  found  in  their  mode  of  dress:  sailors  wear 
loose  clothes,  soldiers  have  the  tightest  possible  fitting  garments.     More  force 
is  required  to  pump  the  blood  through  the  constricted  vessels,  hence  arises  | 
more  strain  on  the  aorta  and  more  strain  on  the  valves. 

Single,  sudden  muscular  eilbrts  have  in  a  limited  number  of  cases  pro- 
duced disease  at  the  aortic  orifice. 

Aortic  valvular  disease  more  frequently  than  mitral  is  of  non-rheumatic 
origin ;  it  is  slower  in  its  development,  and  is  more  commonly  met  with  in 
advanced  life. 

Symptoms. — The  subjective  svmptoms  of  obstruction  at  the  aortic  orifice  , 
are  not  usually  well  marked.  Extensive  aortic  stenosis  is  not  ineumpatible  | 
with  a  state  of  comparative  good  health.  As  the  obstruction  to  the  outflow 
of  blood  from  the  ventricle  increases,  compensatory  ventricular  hTr-pertrophy  i 
enables  the  heart  to  fill  the  arterial  system  and  relieve  the  pubnonar\^  pressure.  < 
As  soon  as  the  ventricular  h^^iertrophy  no  longer  compensates  for  the  obstruo 
tion,  the  arteries  are  inadei|uately  filled  ;  the  left  auricle  cannot  emptv  itself  I 
into  the  left  ventricle,  and  lience  the  pulmonar)^  vessels  are  abnormally  liiUt  I 
!is  is  also  the  entire  venous  system.  The  scantv  arterial  supply  gives  the  J 
pallor  to  the  face  which  so  frequently  aecompanles  this  condition,  and  eyu-' 
cope  is  liable  to  occur  as  a  result  of  iJartial  cerebral  amemia. 

These  are  late  effects,  and  in  many  ceases  do  not  make  their  appearance  until 
the  mitral  valve  is  secondarily  involved.    The  riulse  in  aortic  stenosis  is  normal  j 
in  frequency,  diminished  in  volume  and  fmwer,  usually  regular  in  rhythm, 
though  it  may  be  intermittent,  and  is  compre.'r^ible  and  jerky  in  character. 

As  a  general  rule,  m  aortic  stenosis  signs  of  arterial  ana-mia  precede  evi- 
dences of  venous  engorgement.    The  obstruction  to  the  exit  of  blood  is  shown  I 
in  the  ephygmograpnic  tracing  by  a  slanting  or  oblique  up-etroke,  iis  seen  m\ 
the  accompanying  tracing,  or,  as  Mahomed  says,  "the  intiueuce  of  percussion  J 

FiQ.  41. 
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is  lost."     Tradngs  of  the  pulse  in  aortic  stenosis  sometimes  show  consider- 
able separation  between  the  percussion  and  the  tidal  waves.     In  some  raroj 
instances  the  pulse  is  slowed.     There  umy  be  slight  palpitation,  and  paiu 
in  the  chest  may  sometimes  occur  in  paroxysms;  but  pain  in  the  chest 
far  more  common  in  regurgitation  than  in  obstruction.     Aortic  obstmetioi] 
is  more  frequently  connected  with  cerebral  embolism  than  any  other  valvular] 
lesion. 

The  lef^  middle  cerebral  artery  is  the  most  common  seat  of  aortic  cardiac  em- 
bulL   The  left  lower  limb  is  more  subject  to  emboUsm  from  aortic  valvular  dis- 
ease than  the  right.     The  splenic  and  renal  vessels  are  also  the  frequent  seali 
of  such  emboli.    Sometimes  embolism  is  due  to  i^mall  auricular  or  ventricular' 
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clots  that  form  behind  the  obstruction.  Such  clots  have  occluded  the  aortic 
orifice  and  caused  sudden  deaths 

Physical  Signs. — ^The  physical  signs  of  aortic  obstruction  are  generally 
distinctive  and  easily  appreciated. 

Inspection. — The  visible  area  of  the  cardiac  impulse  is  abnormally  in- 
creased. Very  extensive  increase  in  the  area  of  impulse  is  frequently  accom- 
panied by  a  lifting  of  the  chest-wall  over  the  heart. 

Palnution, — The  impulse  is  felt  to  be  forcible,  and  is  sometimes  accom- 
laniea  by  a  heaving  or  lifting  motion*  The  apex  is  displaced  toward  the 
et\  and  slightly  downward,  A  sensation  will  sometimes  be  imparted  to  the 
hand  during  systole  similar  to  that  produced  on  the  sense  of  hearing  by  the 
whizzing  of  a  missile  by  the  ear.  This  is  often  nothing  more  than  an  inten- 
sified endocardial  thrill.  Tliis  systolic  fr^riiissement  radiates  to  the  ensif(jnn 
process  of  the  sternum,  being  most  intense  in  the  second  right  intercostal 
space. 

Percussion. — ^The  area  of  cardiac  dulness  will  be  increased  in  proportion  to 
the  displacement  of  the  apex-beat  to  the  left.  The  increase  in  dulness  meas- 
ures the  amount  of  left  ventricular  hvpertrophy. 

Auscultation. — Aortic  stenosis  producers  a  systolic  murmur  which  more  fre- 
quently accompanies  than  replaces  the  first  sound  of  the  heart.  The  maxi- 
mum intensity  of  this  murmur  is  usually  at  the  second  stemo^costal  articula- 
tion of  the  right  side,  but  it  may  he  heard  with  equal  intensity  over  the  whole 
upper  part  m  the  sternum,  and  followed  up  the  aorta  and  along  the  carotids; 
again,  it  may  be  loudest  at  the  xiphoid  cartilage,  or  it  may  [>e  heard  with 
greatest  intensity  at  the  junction  of  the  left,  third  rib  with  the  sternum.  In 
most  cases  the  first  sound  is  heard  with  the  murmur,  but  the  murmur  may 
entirely  replace  or  obscure  it.  This  murmur  is  usually  loud  and  harsh  in 
character,  and  is  loudest  at  the  beginning  of  the  systole.  Harshness  is  one 
of  its  distinguishing  characteristics. 

In  pure  aortic  stenosis  the  aortic  second  sound  may  be  inaudible,  and  ia 
always  feeble,  but  the  pulmonic  second  sound  will  always  be  audible.  The 
area  of  diftlision  of  this  murmur  follows  the  law  that  a  oiurraur  is  propagated 
in  the  direction  of  the  blood -cur  rent.  It  Is  conveyed  along  the  aorta  into  the 
carotids,  and  one  of  its  characteristics  is  that  it  is  heard  ia  the  great  vessels 
of  the  neck.    It  may  sometimes  be  heard  in  the  thoracic  and  abdominal  aorta. 

When  an  aortic  obstructive  murmur  is  beard  at  the  apex  its  intensity  is 
diminished,  and  when  heard  behind  it  is  most  distinct  at  the  left  of  the  third 
and  fourth  vertebrse  near  their  spines,  and  frerjuently  extends  downward 
along  the  spine  in  the  course  of  the  aorta,  hut  with  diminished  intensity.  It 
is  to  oe  noted  here  that  a  systolic  murmur,  audible  at  the  base»  and  traceable 
along  the  ascending  arch  towfird  the  end  of  tlie  right  cUivicle,  is  by  no  means 
limited  to  cases  of  aortic  stenosis,  although  aortic  stenosis  always  produces  a 
murmur  with  these  rharacteristics. 

Arterial  murmurs,  synchronous  with  tlie  cardiac  systole,  are  far  more  fre- 
quent than  diastolic  murmurs.  Wlien  the  mitral  or  tricuspid  valves  are 
thickened  or  incompetent,  or  when  the  myocardium  is  the  seat  of  extensive 
fatty  degeneration,  the  murmur  of  aortic  obstruction  will  entirely  replace  the 
first  sound  of  the  heart. 

Differential  Diagnosis, — Aortic  obstruction  may  be  mistaken  for 
mitral  regurgitation,  tricuspid  regurgitation;  an  ansemic  bruit,  fur  the  mur- 
mur of  a  thoracic  aneurism  and  for  a  murmur  produced  by  a  scabrous  condi- 
tion of  the  ascending  arch  of  tlie  aorta. 

1.  Both  mitral  and  tricuspid  regurgitation,  as  well  as  aortic  stenosis,  are 
recognized  by  a  systolic  murmur.  The  murmur  of  aortic  obstruction  is  heard 
with  its  maximum  intensity  at  the  second  right  sterno-costal  articulation,  and 
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diminishes  in  intensity  toward  the  apex.  The  murrour  of  mitral  regurgito^ 
tion  ia  heard  with  greatest  iot'Cnsity  at  the  apex-beat.  The  murmur  of  aortic 
ol)9tniction  is  conveyed  into  the  vessels  of  the  neck ;  that  of  initrul  re^uTgi* 
tation  to  the  hft,  m  the  direction  of  the  apex-beat,  and  is  lieard  bc^iiind, 
between  the  fiilh  and  eighth  dorsal  vertebrae,  at  the  left  of  tlie  spines  with 
very  neurly  the  same  intensity  as  at  the  apex.  The  puW  in  aortic  sten(>>i^  id 
hard,  firm,  and  wiry  in  character,  but  rc^lar»  while  in  mitral  regurKitutiim 
the  pulse  is  irregular  in  rhythm  as  well  as  in  force,  is  never  incompressible,  and 
is  easily  increased  in  frerjueiicy.  Gastric,  intestinal,  renal,  hepatic,  and  bron- 
chial symjitomB  are  present  in  mitral  regurgitation,  while  the  i^ubjcctive  symp- 
toms of  aortic  obstruction  are  cerebral  in  character.  The  puliuonic  second 
sound  is  generally  feeble  in  aortic  stenosis,  while  in  mitral  regurgitiition  it  is 
intensified.  The  murmur  of  aortic  stenosis  is  harsh  ;  the  murmur  of  mitral 
regurgitation  is  soft,  and  frer|uently  musical  in  character. 

2.  Tricuspid  regur^jitation  is  also  accoiujianied  by  a  systolic  murmur.  But 
while  the  murmur  of  aortic  stenosis  has  its  maximum  intensity  at  the  right 
second  sterno-costal  articulation,  the  murmur  of  tricuspid  regurgitation  is 
very  rarely  heard  above  the  third  ribr  this  is  an  important  diagnostic  sign. 
Tricuspid  regurgitation  is  accompanied  by  jugular  jiulsation,  while  the  mur- 
mur of  aortic  obstruction  is  heard  in  the  arterial  tninks  of  the  neck.  To 
distingtiish  between  hitrinsic  puliation  of  the  jugular  vein  and  throbliing  of 
the  carotid  arteries  press  lightly  on  the  vessel  above  the  clavicle;  this  arrests 
pulsation  when  due  to  tricuspid  dii^ease,  while  if  due  to  aortic  stenosis  the 
result  is  ncL^ative.  I^Ioreover,  respiration  influences  jugular  pulsation,  while 
it  ha8  no  innuence  over  carotid  throbliing.  The  area  of  tninsmissioii  t»f  tri- 
cuspid regurgitant  murmurs  is  not  more  tlian  two  inclies  from  iJie  point  of 
their  maximuTu  intensity ;  wherean  tlie  aortic  obstructive  murmurs  are  con- 
veyed along  the  sternum  into  the  vessels  of  the  neck.  There  is  nothing  |>ccu- 
liar  or  abnormal  about  the  pulse  of  tricuspid  regurgitation,  while  tlie  hard 
and  wiry  pulse  of  aortic  obstruction  is  cjuite  cfiaractcristic. 

3.  An  amemic  bruit  may  be  mistaken  for  aortic  stenosis,  since  the  rhythm 
and  seat  of  the  bruit  are  often  identical  with  tliose  of  the  stent^sis.  Anaemia, 
however,  produces  a  murmur  that  is  heard  loudest  in  the  carotids,  and  is 
accompanied  by  a  venous  hum,  the  bruit  du  diable,  which  is  continuous,  and 
heard  bc-st  on  the  right  side  of  the  neck.  Thus  in  anaemia  thei*e  are  three 
niurmui^,  arteriab  cardiac,  and  venous.  In  aortic  disease  the  murmur  has 
itB  maximum  intensiity  at  the  second  sternocostal  articulation  of  the  right 
side,  and  is  not  accompanied  by  a  venous  hum.  There  is  always  more  or  le«3 
cardiac  hypertrophy  in  stenosis,  and  an  increase  in  the  force  of  the  apex- 
beat,  while  ona;mia  is  attended  by  a  feeble  cardiac  impulse.  The  murmur  is 
Boft  and  blowing  in  aniemia  and  harsh  and  ras]>»ng  in  aortic  olistruction.  The 
pulse  is  chnracteristic  in  aortic  etenosis;  in  anjemia  it  may  have  a  tlirill,  but 
IS  never  hard  and  mT}\  Lastly,  the  gubjective  signs  of  anteniia  will  Hinder 
the  diagnosis  compamtively  easy,  especially  when  the  hum  in  the  veina 
coexists. 

Aortic  disease  usually  occurs  in  those  who  have  passed  middle  life  as  a 
rule^  and  in  men,  while  young  females  are  the  chief  subjects  of  anaemic 
murmurs. 

4.  Thoracic  aneurism  may  produce  murmurs  resembling  those  of  aortic 
8ten<>si8.  The  dilating  impulse  on  palpation,  the  normal  force  of  the  lieart- 
beat,  the  single  or  double  bruit,  the  pain, — all  these  symptoms  of  thoracic 
aneurism  are  absent  when  aortic  stenosis  alone  is  present  Moreover,  tha 
history  of  the  ease  will  greatly  aid  in  the  diagnosis;  and,  histly,  aneurismat 
murmurs  have  their  maximum  intensity  at  the  seat  of  the  tumor,  and  not  at 
the  base  of  the  heart. 

5.  A  murmur  from  a  scabrous  state  of  the  arch  of  the  aorta  is  exceedinglj 
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rare.  It  is  located  higher  up  than  that  of  aortic  stenosis,  is  not  transmitted 
into  the  cervical  ve^ek,  and  ha;3  its  maximum  intensity  over  the  transverse 
portion  of  the  arcL 


Aortic  InsuflBciency,  or  Regurgitation, 

Aortic  itisufficieticy  is  an  abDormal  cnndition  of  the  aortic  valves  which 
prevents  their  complete  closure  atul  allows  a  hack  ward  current  of  blood  t(* 
Mow  from  the  aorta  into  the  left  ventricle  daring  the  diastole.  This  lesion  ib 
rarelr  found  unassociated  with  aortic  sienosLs,  and  together  tliey  constitute 
one  of  the  most  important  and  frequent  valvular  lesions.  It  is  sometimes 
called  aortic  incompetence,  aortic  inadequacy,  and  aortic  reflux. 

Morbid  Anatomy. — In  a  normal  heart  at  diastole  the  aortic  semi-lunar 
valves  are  firmly  closed,  so  as  to  completely  fill  the  orifice  between  the  left 
ventricle  and  the  aorta.  In  aortic  insufficiency  tho  valves  are  prevented  from 
performing  their  normal  function,  on  account  of  the  following  anatomical 
changes.  As  a  result  of  interstitial  endocarditis  the  valves  may  have  been 
thickened,  puckered,  and  shortened,  so  that  they  do  not  meet  when  brought 
into  the  plane  of  the  orifice. 

When  the  central  prtion  of  the  segment  is  indurated,  the  whole  valve  sub- 
9e<^aeotly  curls  up,  either  toward  the  orifice  or  back  against  the  wall  of  the 
aorta,  and  in  either  case  there  is  insufHeieney  of  the  valves.  In  the  first  case 
there  is  im^ufiicieney  with  great  obstruction;  in  the  second,  with  but  very 
sliglit  obstruction. 

These  processes  of  thickening  and  shortening  are  usually  the  result  of  the 
train  of  changes  which  attend  and  follow  endocardial  intlammation,  hut  they 
may  also  come  as  the  result  of  an  atheromiitous  process  extending  from  the 
aorta  to  the  valves ;  and  it  raay  be  mentioned  here  that  the  atheromatous 
changes,  by  impairing  the  elasticity  of  the  aortic  w^alls,  become  a  source  of 
imperfect  coronary  circulation,  an4  hence  prepare  the  heart  for  that  dilata- 
tion whose  other  causes  will  sulisequently  be  described. 

Regurgitation  may  result  not  so  much  from  shortening  as  from  adhesion  of 
the  valve-tips  t^j  the  walls  of  the  aorta.  There  may  be  depre^ion  of  the 
valves  which  coma?  from  over-extension,  and  then  extreme  insufficiency  will 
be  the  result.  When  this  pathological  lesion  occurs,  usuany  only  one  seg- 
ment is  involved.  Complete  retroversion  of  the  valves  is  a  questionable 
lesion ;  still,  it  may  occur.  Again,  one  or  more  segments  may  he  more  or 
less  detached  from  their  points  of  insertion,  or  from  the  same  causes  a  valvu- 
lar  aneurism  or  a  diseascu  valve  may  be  torn  or  ruptured,  and  then  perfora- 
tion allows  a  free  opening  for  the  regurgitant  passiige  of  the  blood. 

After  extensive  obstruction  \\m  existed  for  a  long  time  little  tunnels  may 
form  by  the  side  of  the  valves  and  permit  a  regurgitant  current  from  the 
aorta  to  the  ventricle.  The  aortic  valves  are  more  liable  to  laceration  than 
any  other  valves.  Not  infrequently  the  ragged  edge  of  a  lacerated  or  dis- 
placed aortic  valve  is  found  covered  with  fibrinous  efflorescences  of  larger  or 
smaller  size. 

During  a  cardiac  diastole,  normally,  the  blood  is  passing  from  the  auricle 
into  an  empty  ventricle;  when,  howeven  regurgitation  has  persisted  for  a 
considerable  time,  there  will  be  adhxl  to  the  primary  stream  (which  of  itself 
is  capable  of  filling  the  cavity  of  the  ventricle)  a  regurgitant  stream  from  the 
aorta,  and  by  this  combination  of  two  streams  the  left  ventricle  becomes  over- 
distendeiJ  and  pcrnmneutly  dilated.  This  dilatation  occurs  all  the  more 
readily  since  duriog  the  diastole  the  ventricular  walls  are  relaxed  and  leas 
capable  of  resisting  the  increased  blood -pressure.  Thus,  permanent  dilatation 
of  the  left  ventricle  occurs  in  a  comparatively  short  time  j  and  to  overcome 
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the  dilatation  and  the  obstruction  to  the  cardiac  circulation  the  left  ventricu- 
lar walk  hypertrophy.  The  hypertrophy  goes  on  increasing  until  it  eom- 
pcnsiites  for  the  dilatation ;  but  before  this  jwint  is  reached  the  ventricular 
cavity  sometimes  becomes  very  much  dilated  and  the  left  heart  reaches  an 
immense  size. 

This  dilatation  and  hypertrophy  nniy  be  so  extensive  that  the  organ  often 
weighs  twenty  or  thirty  ounces,  a  case  being  recorded  where  the  eJiormous 
weight  of  forty-eight  ounces  was  reached/  The  heart  is  then  frequently 
called  the  cor  bovmum.  In  such  cases  the  organ  has  a  peculiar  pointed  form, 
the  right  ventricle  appearing  like  a  mere  appendix.  The  left  ventricle  is 
thus  capable  of  containing  so  much  blood,  and  such  an  abnormally  large 
amount  is  throT^Ti  into  the  aorta  at  each  cardiac  cycle,  that  the  arterial  ays* 
tern  is  largely  over-filled.  Hence  the  arteries  are  elongated  during  their  pul- 
sations more  than  in  health,  and  oft^n  become  distinctly  llexuous  with  each 
cardiac  pulsation. 

The  increase  in  the  ventricular  power  and  in  the  amount  of  blood  con- 
tained in  the  ventricles  and  thrown  against  the  aortic  walb  leads  to  endarte- 
ritis and  subsequent  atheromatous  degeneration  of  the  arterial  walls,  and  the 
arteries  become  so  brittle  that  during  excitement  they  may  suddenly  rupture 
and  cerebral  apoplexy  result ;  aneurism  is  also  liable  to  be  developed  under 
such  conditions. 

In  the  normal  heart  the  aortic  recoil  is  the  force  which  propels  the  blood 
into  the  coronary  arteries.  When  the  aortic  valves  are  insufficient,  and  Air- 
nish  little  or  no  resistance  to  the  return  blood-current,  the  coronary  blood- 
supply  is  consequently  diminished.  \VIieu  perfect  compensation  has  existed 
for  some  time,  it  begins  to  fail,  and  dilatation  again  commences  at  the  expense 
of  the  walls  of  the  heart.  This  dilatation  is  aided,  first»  by  the  condition  of 
the  coronary  arteries  above  referred  to,  and,  secondly,  by  the  fact  that  aortic 
recoil  is  now  expended  as  much  in  driving  a  regurgitant  current  into  the  ven- 
tricle as  in  forcing  blood  througli  the  coronary  vessels. 

In  some  cases  atrophy  of  the  papillary  muscles  alJowa  the  mitral  flaps  to 
swing  back  into  the  left  auricle  when  increased  pressure  is  exerted  upon 
them.  When  from  any  one  of  the^e  causes  mitral  incompetence  becomea 
secondary  to,  and  coexistent  with,  aortic  insufficiency,  all  the  signs  of  im- 
peded venous  circulation  will  be  present.  These  changes  will  be  considered 
under  the  head  of  Mitral  Disease. 

When  over-distension  of  the  left  ventricle  causes  incomplete  eroptyTiig  of 
the  left  auricle,  a  greater  or  less  amount  of  passive  hypercemia  of  the  lungs 
mav  be  present  without  mitral  insufficiency. 

Etioldgy. — The  etiology  of  aortic  insufficiency  is  similar  to  that  of  aortic 
stenosis.  Rheumatic  endocarditis  is  undoubtedly  its  most  frequent  cau&e,  but 
it  may  also  have  its  origin  in  sudden  and  violent  muscular  eflbrt^  atheroma 
of  the  aorta,  endarteritis,  congenital  nmllbrmation,  and  enlargement  of  tlie 
aortic  orifice.  Congenital  malformation  or  congenital  non-development  is, 
according  to  Virchow,  a  frequent  cause  in  chlorotic  females. 

In  many  cases  the  atheroma  that  causes  the  incompetence  is  of  gouty  on- 
gin»  especially  when  gouty  kidneys  coexist  or  when  alcoholismus  ia  aaeodated 
witii  a  gouty  diathesis. 

Sometimes  aortic  incompetence  is  the  result  of  imperfect  deviOopment  of 
the  aortic  valves.  A  rare  c^se  is  recorded  in  the  Pniholof^lcal  TVarntartiofu 
(voL  xvi.  p.  77),  where  a  young  man  fell  from  a  height  upon  his  side  and 
tore  otf'  an  entire  flap  of  the  Bemidunar  valve:  there  was  no  external  mark 
of  injury,  and  the  rupture  was  plainly  due  to  the  transmi.«sion  of  rapid  vibra- 
tions from  the  jarred  surface,  valvular  inadequacy  sometimes  results  from 
dUatation  of  the  aorta  at  its  origin. 

*  See  Hilton  Fagge,  DueoMCB  of  the  Valva  of  th€  Bmrt 
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There  can  be  little  doubt  but  tbat  the  interstitial  inflammation  which  gives 
rise  to  the  valvular  changes  which  allow  aortic  regurgitation  is  often  excited 
by  the  violence  with  which  the  aortic  valves  are  eWed  by  the  backward  ru^h 
of  blood  oa  the  aortic  recoil  during  prolonged  and  violent  physical  exertion. 

Thus,  although  rheumatism  playa  a  very  important  p>art  in  its  development, 
it  is  so  far  from  being  its  sole  cause  that  0.  Hilton  Fagge  says  that  in  at  least 
half  the  cases  of  this  form  of  valvular  disease  met  with  hi  London  hospitals 
one  fails  to  elicit  a  rheumatic  history. 

Symptoms. — Rational  Signs. — So  long  as  h}Tiertro|.>hy  of  the  left  ventricle 
compensates  for  its  dilatation,  the  individual  will  suiier  little  or  no  inconve- 
nience,  even  though  the  regurgitation  ia  extensive.  When  the  regurgitant 
stream  is  a  very  amaJI  one  there  will  abo  be  little  or  no  disturbance  of  tiic 
general  health. 

But  the  compensation  is  only  maintained  for  a  short  time.  When  the  eaui- 
librium  is  lost  tne  eccentric  hypertrophy  induces  excessive  heart-action  durmg 
mental  excitement  or  violent  muscular  eSbil-  The  action  of  the  heiirt  then 
becomes  labored,  and  the  patient  becomes  anxious,  nervous,  and  tVettuL  Sul- 
ferera  from  aortic  regurgitation  are  geuerally  aware  that  exercise  will  aug- 
ment all  their  iinoomfortable  symptoKis.  Their  respirations  are  accelerated 
by  moderate  exerciae,  and  are  accsompanied  by  cardiac  palpitation.  Aa  the 
insufficiency  increases  attacks  of  headache  and  vertigo  become  more  and 
more  prolonged  and  severe;  the  patient  complains  of  rnuscxe  volitantes, 
dyepncBa,  giddiness,  and  is  compelled  to  sleep  with  his  head  elevated. 
Palpitation  is  now  a  constant  symptom,  and  a  visible  carotid  impulse  is 
persistently  present, 

A  comparatively  frequent  symptom  of  aortic  regurgitation  is  a  distinctly 
paroxysmal  shooting  or  stabbing  pain  over  the  hernt,  in  the  lell  shoulder,  or 
extending  down  the  left  arm.  Sometimes  this  pain  is  accompanied  bv  numl>- 
nees  and  a  peculiar  whiteness  of  the  skin  along  the  line  of  the  pain,  lo  other 
cas^  the  pain  passes  from  the  middle  of  the  sternum  to  the  right  arm.  This 
pain  is  increased  by  mental  excitement  and  muscular  exertion,  and  sometimes 
oy  over-distension  of  the  stomach.  In  a  few  cases  patients  will  complain  of  a 
siekenLng  fluttering  of  the  heart 

When  the  nutrition  of  the  hypertrophied  ventricular  walls  becomes  mark- 
edly interfered  with,  or  when  insufliciency  of  the  mitral  valves  occiLirs^  the 
veins  of  the  systemic  circulation  become  overloaded,  as  is  evidenced  by  cya- 
QOeia  and  dropsy  ;  the  dropsy  appears  first  as  csdema  of  tlie  feet,  and  gradu- 
ally extends  upwani  until  a  condition  of  general  anasarca  is  reached.  Tho 
cyanosis  is  increased  after  slight  exertion,  and  is  accompanied  by  dyspntea, 
carotid  pulsation,  and  puffiness  of  the  face. 

In  the  advanc^  stages  of  the  disease  there  is  orthopncea,  sudden  starting 
in  sleep,  angina  pectoris,  and  in  some  cases  albuminuria  and  enlargement 
and  tendemass  of  the  liver.  Attacks  of  syncope  at  first  oeeur  only  after 
active  muscular  exercise,  but  later  they  occur  mdependently  of  it,  and  are 
extremely  distressing.  These  patients  are  in  danger  of  death  at  any  moment, 
either  during  a  state  of  the  utmost  cidm  or  the  most  intense  excitement;  the 
dantjer  is  greater,  however,  during  exertion. 

Tne  pulse  is  the  most  characteristic  subjective  symptom  of  this  form  of  val- 
vular lesion.  It  was  first  accurately  described  by  Sir  Dominick  Corrigan,* 
and  it  is  fi^quently  called  Corrigan's  pulse.  He  especially  said  that  the  dis- 
ease was  indicated  by  visible  pulse tion  of  the  vesseb  of  the  head,  neck,  and 
upper  extremities.  On  account  of  the  elongation  of  the  arteries  during  their 
pulsation,  and  their  becoming  distinctly  flexuous,  the  pulse  is  frequently  called 
the  locomotive  pulse.  It  is  large  and  distinct,  rapidly  projected  against  the 
finger,  and  just  as  quickly  tlie  arterial  tension  sinks  tu  its  minimum  and  tlie 
'  Edin.  Med.  and  Surg.  Joum.,  April,  1832, 
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the  dilatation  and  the  obstruction  to  the  cardiac  circulation  the  left  ventricu- 
lar walls  hypertrophy.  The  hypertrophy  goes  on  increasing  until  it  com- 
pensates for  the  dilatation  ;  but  before  this  point  is  reached  the  ventricular 
cavity  sometimes  becomes  very  much  dilated  and  the  left  heart  reaches  an 
iirnnense  size. 

This  dihitation  and  hypertrophy  may  be  so  extensive  that  the  organ  often 
weighs  hventy  or  thirty  ounces,  a  case  being  recorded  wliere  the  enormous 
weiglit  of  forty-eight  ounces  waa  reached.^  The  heart  is  then  frequently 
called  the  cor  bovinum.  In  such  cases  the  organ  has  a  peculiar  pointed  fomi, 
the  right  ventricle  appearing  like  a  mere  apj)endix.  The  left  ventricle  is 
thus  capable  of  containing  so  much  blood,  and  such  an  abnormally  large 
amount  is  thrown  into  the  aorta  at  each  cardiac  cycle,  tliat  the  arterial  sys- 
tem is  largely  over-lilled.  Hence  the  arteries  are  elongated  during  their  pul- 
sations more  than  in  health,  and  often  become  distinctly  flexuous  with  each 
cardiac  pulsation. 

The  increase  in  the  ventricular  power  and  in  the  amount  of  blood  con- 
tained in  the  ventricles  and  thrown  against  the  aortic  walls  lends  to  endarte- 
ritis and  subsequent  atheromatous  degeneration  of  the  aiterial  wallg»  and  the 
arteries  become  su  brittle  that  during  excitement  they  may  suddenly  rupture 
and  cerebral  apoplexy  result ;  aneurism  is  also  liable  to  be  developed  under 
such  conditions. 

In  the  normal  heart  the  aortic  recoil  is  the  force  which  propels  the  blood 
into  the  coronary  arteries,  "WTien  the  aortic  valves  are  insufficient,  and  fur- 
nish little  or  no  resistance  to  the  return  bJood-current,  the  coronary  blood- 
supply  is  consequently  diminished.  When  perfect  compensation  has  existed 
for  some  time,  it  begins  to  fail^  and  dihitation  again  commences  at  the  expense 
of  the  walls  of  the  heart.  This  dilatation  is  aided,  first,  by  the  condition  of 
the  coronary  arteries  above  referred  to,  and,  second fy,  by  the  fact  that  aortic 
recoil  is  now  exf>ended  as  much  in  driving  a  regurgitant  current  into  the  ven- 
tricle as  in  forcing  blood  through  the  coronary  vessels. 

In  some  cases  atrophy  of  the  papillar}^  muscles  allows  the  mitral  fiape  to 
swing  back  into  the  left  auricle  when  increaBcd  pressure  is  exerted  upon 
them.  When  from  any  one  of  these  causes  mitral  incompetence  becomes 
secondary  to,  and  coexij?tent  with,  aortic  insufficiency,  all  the  signs  of  im- 
peded venous  circulation  will  be  present.  These  changes  will  be  considered 
under  the  head  of  ]^[itrai  Disease. 

When  over-distension  of  the  left  ventricle  causes  incomplete  emptying  of 
the  left  auricle,  a  greater  or  less  amount  of  passive  hyjiersemia  of  the  lungt 
mav  be  present  without  mitral  insufficiency, 

foiOLOGY. — The  etiology  of  aortic  insutJiciency  is  similar  to  that  of  aortic 
stenosis.  Rheumatic  endocarditis  is  undoubtedly  its  most  frequent  cause»  but 
it  may  also  have  its  origin  in  sudden  anrl  violent  muscular  etfort,  ttthcroma 
of  the  aorta,  endarteritis,  congenital  tiialformation,  and  enlargement  of  tho 
aortic  orifice.  Congenital  malformation  or  congenital  non-development  is, 
according  to  Virchow,  a  frequent  cause  in  cblonitic  females. 

In  many  cases  the  atheroma  that  causes  the  incompetence  is  of  gouty  ori^ 
gill,  especially  when  gouty  kidneys  coexist  or  when  alcohol ismus  is  associated 
with  a  gouty  diathesis. 

Sometimes  aortic  incompetence  is  the  result  of  imperfect  development  of 
the  aortic  valves.  A  rare  case  le  recorded  in  the  Pntholor^cal  TranmctionM 
(vol.  x\4.  p.  77),  where  a  young  man  fell  from  a  height  upon  his  side  and 
tore  off"  an  entire  flap  of  the  semi-lunar  vah'e :  there  was  no  external  njark 
of  injury,  and  the  nipture  was  plainly  due  to  the  transmission  of  rapid  vibra* 
tions  from  the  jarred  surface.  Valvular  inadequacy  sometimes  result*?  fmrn 
dilatation  of  the  aorta  at  its  origin. 

^  Soe  Hilton  Fagge,  Diseasea  of  the  Valva  of  ike  Heart, 
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There  can  be  little  doubt  but  that  the  interstitial  ioflammation  which  gives 
rise  to  the  valvular  changes  which  allow  aortic  regurgitation  is  often  excited 
by  the  violence  with  which  the  aortic  valves  are  closed  by  the  backward  rush 
01  blood  on  the  aortic  recoil  during  prolonged  and  violent  physical  exertion. 

Thus,  although  rheumatism  plays  a  xnry  important  part  in  ib  devclopnieut, 
it  is  so  far  from  being  its  sole  cause  that  0.  Hdton  Fagge  says  that  in  at  least 
half  the  cases  of  this  form  of  valvular  disease  met  with  in  London  hospitals 
one  tails  to  elicit  a  rheumatic  history. 

Symptoais. — Rational  Signs. — So  long  as  hypertrophy  of  the  left  ventricle 
oompeosates  for  its  dilatation,  the  individual  will  sutler  little  or  no  inconve- 
nienoe,  even  though  the  regurgitation  is  extcusive.  When  the  regurgitant 
stream  is  a  very  small  one  there  will  also  be  little  or  no  disturbance  of  the 
general  health. 

But  the  compensation  is  only  maintained  for  a  short  time.  When  the  et^ui- 
Hbrium  is  lost  the  eccentric  hypertrophy  induces  excessive  heart-action  during 
meatal  excitement  or  violent  muscular  effoit.  The  action  of  the  heart  then 
becomes  labored,  and  the  patient  becomes  anxious,  nervous,  and  tretfuL  !Suf- 
ferers  from  aortic  regurgitation  are  generally  aware  that  exercise  ^vill  aug- 
ment all  their  uncomfortable  symptoms.  Their  respirations  are  accelerated 
by  moderate  exercise,  and  are  accompanied  by  cardiac  palpitation.  As  th»^ 
insuifidancy  increases  attacks  of  headache  and  vertigo  become  more  and 
mure  prolonged  and  severe  j  the  patient  complains  of  musexe  volitaoterf, 
dyspnoea,  giddiness,  and  is  compelled  to  sleep  with  his  head  elevated. 
Palpitation  is  now  a  constant  symptom,  and  a  vihible  carotid  impulse  is 
persistently  present. 

A  comparatively  frequent  symptom  of  aortic  regurgitation  is  a  distinctly 
parorvsmal  shooting  or  stabbing  paiu  over  the  heart,  in  the  left  shoulder,  or 
extending  down  the  left  arm.  Sometimes  this  pain  is  accompanied  bv  numb- 
ness and  a  peculiar  whiteness  of  the  skin  along  the  line  of  the  pain.  In  other 
cases  the  pain  passes  from  the  middle  of  the  sternum  to  the  right  arm.  This 
pain  is  increaaed  by  mental  excitement  and  muscular  exertion,  and  sometimes 
by  over-distension  of  the  stomach.  In  a  few  cases  patients  will  complain  of  a 
sickening  fluttering  of  the  heart. 

When  the  nutrition  of  the  hypertropbied  ventricular  walls  becomes  mark- 
edly interfered  with,  or  when  insufliciency  of  the  mitral  valves  occurs,  the 
veins  of  the  systemic  circulation  become  overloaded,  as  is  evidenced  by  cya- 
nosis and  dropsy  j  the  dropsy  appears  first  as  CBdema  of  the  feet,  and  gradn- 
ally  extends  upward  until  a  condition  of  general  anasarca  is  reacheiL  The 
cyanosis  is  increased  after  slight  exertion,  and  ia  accompanied  by  dyspnoea, 
carotid  pulsation,  and  puflfxnesa  of  the  face. 

In  the  advanced  atages  of  the  disease  there  is  orthopncBa,  sudden  starting 
in  sleep,  angina  pectoris,  and  in  some  cases  albuminuria  and  enlargement 
and  tenderness  of  the  liver.  Attacks  of  syncope  at  first  occur  only  after 
active  muscular  exercise,  but  later  they  occur  mdependently  of  it,  and  are 
extremely  distressing.  These  patients  are  in  danger  of  death  at  any  moment, 
either  during  a  state  of  the  utmost  calm  or  the  most  intense  excitement;  the 
danger  is  greater,  however,  during  exertion. 

Toe  pulse  is  the  most  characteristic  subjective  symptom  of  this  form  of  val- 
vular lesion.  It  was  first  accurately  described  by  bir  Dominiek  Corrigan,* 
and  it  is  frequently  called  Corrigao's  pulse.  He  especially  said  that  the  dis- 
ease was  indicated  by  visible  pulsation  of  the  v^sels  of  the  head,  neck,  and 
upper  extremities.  On  account  of  the  elongation  of  the  arteries  during  their 
pulsation,  and  their  becoming  distinctly  flexuous,  the  pulse  is  frequently  called 
the  locomotive  pulse.  It  is  large  and  distinct,  rapidly  projected  against  the 
finger,  and  just  as  tjuickly  tlie  arterial  tension  sinks  to  its  minimum  and  the 

^  Edin*  Med,  and  SiJtrg.  Joum,^  Aprilj  1832, 
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impulse  vanishes.  It  is  sometimes  accompanied  by  a  vibrating  jar,  on  ac- 
count of  which  it  is  called  the  water-hammer,  jerking,  splashing,  or  collaps- 
ing pulse.  Its  characteristics  are  more  apparent  when  the  arm  is  raised  above 
the  head.  Although  slightly  infrequent,  quick,  and  jerking,  it  is  always  n^- 
ular  in  rhythm ;  the  radial  imjpulse  is  felt  a  little  after  the  apex-beat  Thus 
the  pulse-wave  of  aortic  regurgitation  travels  slowly  along  the  arteries.  This 
delay  in  the  pulse  is  constant. 

As  soon  as  the  systemic  circulation  is  overloaded  from  insufficiency  of  the 
heart  or  from  secondary  mitral  insufficiency,  the  pulse  becomes  feeble  and 
irregular  upon  the  slightest  exertion,  and  may  intermit,  but  it  is  still  of  the 
same  peculiar  jerking  character.  The  sphjrgmographic  tracings  of  this  pulse 
show  a  high  upstroke  and  absence  of  the  dicrotic  wave. 

Fig.  42. 


Aortic  Begurgitation. 
Fig.  43. 


Aortic  Obetruction  and  Kegurgitation  (from  a  Patient  in  Bellevue  Hospital). 

This  vibrating  pulse  or  pulse  of  unfilled  arteries  is  usually  possessed  of  ful- 
ness of  volume,  but  when  obstruction  coexists  it  may  be  small  and  flickering 
unless  the  arteries  are  calcified  or  atheromatous.  The  pulse  of  aortic  insuffi- 
ciency taken  by  the  sphygmograph  resembles  strongly  the  pouls  des  vieiUards, 
but  the  senile  pulse  gives  a  rounded  instead  of  a  pointed  summit.  Still,  in  old 
age  the  two  tracings  may  be  indistinguishable.'  The  peculiar  crochet  or  beak 
is  noticeable  in  graphic  tracings  of  the  pulse  of  aortic  inadequacy. 

Stokes  has  described,  under  the  designation  of  steel-hammer  pulse,  a  pecu- 
liar and  characteristic  pulsation  of  the  arteries  which  occurs  in  cases  of  acute 
rheumatic  arthritis  supervening  upon  chronic  inadequacy  of  the  aortic  valves. 
The  pulse  is  abrupt  and  energetic,  as  the  rebound  of  a  smith's  hammer  from 
the  anvil ;  it  is  exhibited,  however,  only  in  the  arteries  adjacent  to  the  afiected 
joints.* 

Physical  Signs. — Inspection. — There  is  an  increase  in  the  area  of  the  apex- 
beat,  which  is  plainly  more  forcible  and  is  visible  over  a  Avider  area  than  in 
aortic  obstruction.  After  compensation  has  ceased  to  balance  the  forces  in 
the  heart  the  apex-beat  becomes  more  and  more  feeble  and  diflused.  One  of 
the  most  important  points  obtjiined  by  inspection  is  pulsation  of  the  carotids 
and  the  vessels  of  the  upper  extremities.  Becker  and  Quincke  have  observed 
pulsation  of  the  retinal  vessels  in  cases  of  extensive  aortic  regurgitation.* 

Palpation. — On  placing  the  hand  over  the  precordial  region  a  heaving, 
lifting  impulse  will  be  perceived,  which  is  transmitted  over  a  large  portion 
of  the  thoracic  walls.  The  apex-beat  is  displaced  downward  and  toward  the 
left,  sometimes  as  far  as  the  eighth  rib  and  two  and  a  half  inches  to  the  left 
of  the  left  nipple.  Occasionally  a  continuous  diastolic  thrill,  equally  intense 
during  the  whole  of  the  diastole,  is  felt  over  the  sternum,  most  distinctly  at 
the  site  of  the  aortic  valves.  In  some  cases  there  is  a  slight  pulsation  in  the 
Bcrobiculus  cordis. 

*  Marey,  Phys,  Mid.  de  Cire,  du  Sana,  Paris,  1863.  «  Qmtinued  Fever,  1874,  p.  244. 

•  London  Ophih,  Hosp,  Rep.,  Feb.,  1873. 
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Percussion. — ^The  area  of  percussion  dabiess  eorresponda  to  the  extent  of 
the  cardiac  enlargement.  Deep  dulneas  is  elicited  below  and  to  the  left  of 
the  nornjal  area,  and  its  outline  has  more  of  an  oval  contour  than  in  health. 
So  soon  as  the  cardiac  dilatation  exceeds  the  hypertrophy,  the  area  of  duhicisa 
will  extend  horizontally  rather  than  verticiiUy,  and  it  may  he  carried  sliglitly 
upward,  the  apex  beating  in  the  axillary  space.  The  area  of  duinesa  amy 
extend  six  and  a  half  inches  from  right  to  left,  and  from  the  upper  edge  of 
the  third  rib  to  the  line  of  the  liver  dulnesa.  The  superficial  area  of  dulnesa 
is  likewise  increased  horizontally  and  toward  the  letl. 

Auscultation, — ^Aortic  regurgitation  is  characterized  by  a  diastolic  mur- 
mur, which  may  take  the  place  of,  or  immediately  follow,  the  second  sound 
of  the  heart.  It  is  very  distinct  at  any  point  over  the  base  of  the  heart,  but 
usually  has  its  maximum  intensity  either  at  the  sternal  end  of  the  second 
right  costal  cartilage,  in  the  second  riglil  intercostal  space,  or  at  the  sternal 
junction  of  the  third  rib  on  the  left  side.  It  is  transmitted  over  the  sternum, 
and  sometimes  will  be  loudest  at  the  xiphoid  cartilage,  and  is  thence  trans- 
mitted in  the  direction  of  tlie  apex.  Its  area  of  diffusion  is  greater  than  tlmt 
of  any  other  cardiac  murmur:  it  is  not  only  conducted  down  the  sternum  to 
the  xiphoid  cartilage  and  to  the  apex,  but  it  may  be  heard  at  the  aides  of  the 
chest  along  the  spinal  column,  and  soinetiuics  faintly  in  the  ascending  and 
transverse  portions  of  the  arch,  in  the  carotids,  and  in  rare  instances  as 
far  as  the  radial  arteries.  The  murmur  of  aortic  reflux  is  accompanying 
rather  than  substitutive,  for  the  pulmonic  second  sound  is  audible  at  the 
right  base. 

Foster^  regards  incomnetency  of  the  posterior  segment  of  the  valve  as  pro- 
ducing a  murmur  which  is  conducted  to  the  apex,  whereas  inadequacy  of 
either  or  both  of  the  anterior  segments  is  accompanied  by  a  murmur  which  is 
conducted  to  the  ensiform  cartilage.  This  point  has  a  practical  bearing  on 
account  of  the  relationship  of  the  anterior  segments  of  the  valve  to  the  cor* 
onary  arteries.  If  the  murmur  indicat*^  a  lesion  of  the  posterior  flap  of  the 
valve,  tlie  prognosis  will  be  better.  When  the  second  sound  of  the  heart  is 
distinct  the  murmur  immediately  follows  it.  Many  English  writers  call  the 
murmur  a  post'diaatolic  aortic  murmur. 

Although  having  the  greatest  area  of  diffusion,  aortic  reflux  has  not  the 
loudest  murmur;  it  is  sot^,  blowing,  sometimes  rough,  and  frequently  musi- 
cal. It  is  loudest  at  the  beginning  of  diastole,  gradually  decrejising  in 
intensity,  although  it  may  preserve  it.8  rushing,  blowing  character  during 
all  the  diastole. 

An  aortic  regurgitant  murmur  may  temporarily  disappear  if  a  plug  of 
fibrin  closes  the  oritice,  or  if  the  walls  of  the  left  ventricle  are  the  seat  of 
extensive  fatty  degeneration,  the  aorta  being  rigid  and  inelastic*  When 
aortic  stenosis  coexists  there  will  be  a  double  murmur,  audible  over  a  very 
large  space,  having  its  maximum  intensity  at  the  right  edge  of  the  sternum 
ia  the  second  interspace. 

Systolic  and  diastolic  murmurs,  though  sometimes  separated  by  a  well- 
defined  pause,  may  run  into  each  other.  If  mitnil  regurgitation  occurs  with 
aortic  regurgitation,  each  murmur  retains  its  own  location  of  maximum 
intensity.  In  rare  instances,  wlien  two  segments  of  the  valve  are  healthy,  a 
clear  aortic  second  sound  is  heard,  which  is  preceded  by  a  faint  reflux  mur- 
mur. Such  a  murmur  is  said  to  be  preiliastolic  in  rhythm.  Aortic  reflux 
murmurs  are  often  very  indistinct,  and  can  only  be  heard  when  the  patient 
is  in  the  recumbent  posture.  There  is  no  necessary  connection  between  the 
amount  of  reflux  and  the  loudness  of  the  murmur, 

A  diastolic  murmur  heard  at  or  below  the  level  of  the  aortic  valves,  chiefly 

^  3/.vy.  7V/n«  and  Onz.,  1S73,  vol,  ii.  p.  658  et  ieq. 
'BriL  M^d.  Journ.,  3UlU  ilarch,  1882. 
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audible  in  the  line  of  the  ateraum,  indicates  considerable  aortic  incompetence. 
If  a  diastolic  murmur  is  inaudible  in  the  carotids*  it  is  usually  precetled  by  a 
systolic  murmur,  which  has  its  maximum  iJitensity  at  the  aortic  valves  or  in 
the  so-called  aortic  area:  such  a  murmur  indicates  comparatively  trifling 
iiicompeteoce  with  considerable  obstruction,  probably  produced  by  calcified 
semi-lunar  valves. 

If  a  diastolic  murmur  is  distiuctly  audible  in  the  carotid  arteries,  it  is 
invariably  preceded  by  a  bud  systolic  murmur  in  them,  the  sy8t4jlic  portion 
of  the  murmur  not  beiug  very  plainly  audible  in  tlie  aortic  nor  in  any  part 
of  the  cardiac  area :  this  iudicates  very  considerable  incompetence  with  com- 
paratively trifling  obstruction, 

DiFFEUENTiAL  DIAGNOSIS, — The  diagnosis  of  aoilic  regurgitation  is  gen- 
erally not  difficultj  as  it  rests  almost  exclusively  upon  the  existence  or  non- 
existence of  a  diastolic  murmur.  4fc  may,  however,  be  mistaken  for  aortic 
stenosis,  for  mitral  obstruction,  for  pericarditis  localized  over  the  aorta,  for 
aneurism  of  the  aorta,  for  aneurism  of  the  aorta  immediately  above  the 
valves,  patency  of  the  ductus  arteriosus,  for  insufficiency  of  tne  pulmonic 
semi-lunar  valves,  and,  occasionally,  for  a  rough  and  inelastic  condition  of 
the  ascending  aorta. 

1st.  Mitral  obstruction  gives  a  presystolic  murmur,  while  aortic  reflux  pro- 
duces a  diastolic  murmur.  Mitral  stenosis  is  accompanied  by  no  hypertrophy 
or  dilatation  of  the  lefl  ventricle,  wliereas  these  conditions  are  aJwaya  present 
with  aortic  reflux.  The  (quality  of  a  presystolic  mitral  murmur  is  harsh  and 
rough,  and  it  has  a  churning,  blubbcrmg,  or  grinding  character,  while  aortic 
reflux  has  a  murmur  of  low  pitch  and  of  a  soft,  blowing,  or  musical  charac- 
ter. Mitral  steuosia  m  accompanied  by  a  purring  thrill  which  is  absent  in 
aortic  regurgitation.  The  murmur  of  mitral  stenosis  is  the  longest  of  all  the 
cardiac  murmurs.  The  murmur  of  mitral  stenosis  is  never  heard  behind, 
whereas  that  of  aortic  regurgitation  is  ofieo  heard  at  the  sides  of  the  chest 
and  along  the  spinal  column.  Finally,  mitral  stenosis  is  attended  by  well- 
marked  pulmonary  symptoms  during  active  physical  exertion,  which  are 
rarely  present  in  aortic  insufficiency. 

2d.  A  pericardial  tVietion  sound  over  the  aorta  has  ita  maximum  inten&ity 
over  the  seat  of  its  production,  and  Is  usually  audible  during  both  the  cardiac 
systole  and  diastole.  In  aortic  regurgitation  the  character  i>f  the  pulst;,  the 
existence  of  hypertrophy  and  dilatation  of  the  left  ventricle,  and  the  carotid 
pulsation  will  establish  the  diagnosis. 

3d.  An  aneurism  at  the  siim&es  of  Valsalva  is  diagnosticated  by  the  his- 
tory of  the  case,  the  presence  of  the  murmur  over  the  pulmonary  artery,  the 
evidences  of  arterial  degeneration,  the  ab^^ence  of  left  ventricular  dilatation 
and  hypertrophy,  and  the  peculiar  jerldng  pulse.  An  aneurismal  murmur 
is  circumscribed,  has  a  booming  quality,  and  is  usually  systolic  in  rhythm 
and  never  transmitted  to  the  apex  of  the  heart. 

4th.  Patency  of  the  ductus  arteriosus  is  a  rare  condition :  in  a  case  where 
this  was  diagnosticated  *  the  murniur  was  audible  at  the  left  of  the  sternum, 
was  not  everywhere  continuous  with  the  second  sound,  was  only  traiiBmitted 
very  feebly  to  the  left,  and  had  a  wavy  character,  sufficient  of  itself  to  dis- 
tinguish it  from  an  aortic  regurgitant  murmur. 

5th.  Insufficiency  of  the  pulmonic  semi-lunar  valves  is  the  rarest  of  all 
valvular  lesions:  the  murmur  should  be  diastolic,  having  its  maximum  inten- 
sity in  the  second  intercost^il  space  of  the  left  side ;  it  should  be  transmitted 
only  downward  and  toward  the  right  apex ;  and  should  not  be  attt^nded  by 
arterial  pulsation,  a  jerking  puke,  or  by  left  ventricular  hypertrophy  and 
dilatation. 

6th.  A  diastolic  murmur  in  the  ascending  arch,  due  to  roughening,  rigidity, 
*  Quyi  Hotp,  Rep.f  Ser.  3,  voL  xviii.,  1872-73, 
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and  dUatatloB  of  the  artery,  is  also  rare,  wbile  the  condition  which  some  eay 
can  produce  it  is  very  common. 

Two  cases  are  recorded  in  which  the  diagnosis  rested  upon  the  character  of 
the  pulse,  throbbing  of  the  arteries,  and  the  absence  of  hypertrophy  and  dila- 
tation of  the  left  ventricle.^ 


■ 


Mitral  Stenosis. 

Stenosis,  or  obstruction  of  the  auriculo- ventricular  openiDg  of  the  left 
heart,  is  due  partially  to  curistriction  at  the  biLse  of  the  mitral  valves,  and 
partially  to  adhesions  of  the  valve-tips  or  chords  tendinepe.  It  usually  occui'ii 
as  a  consequence  of  rheumatic  endocarditis,  rarely  of  atheromatous  degener- 
ation, and  is  most  likely  to  occur  in  endocarditis  affectiuf^  young  persons. 

Mitral  disease  is  present  in  one-hali*  the  cases  of  valvular  diseases  of  the 
heart.  Usually,  Insufficiency  and  stenosis  of  the  mitral  oriiice  occur  together, 
and  stenosis  probably  never  occurs  without  some  ini^utticiency. 

^loRBiD  Anatomy. — As  a  result  of  acute  exudative  or  interstitial  endo- 
carditis, the  valves  are  rendered  shorter  tmd  narrower,  as  well  as  tliicker  and 
more  cartilaginous,  than  normal.  These  rigid  valvular  projections  not  only 
obstruct  the  flow  of  blood  from  the  auricle  to  the  ventricle,  but  allow  of  its 
regurgitation  from  the  ventricle  into  the  auricle.  In  mitral  BtenorfLs  tliero  is 
not  only  thickening  and  contraction  of  the  valves,  but  the  vulve-tij>s  or  the 
chords  tendiiiea)  become  adherent,  and  sometimes  each  papillary  muscle  j^ives 
rise  to  a  corrugated,  cylindrical  mass  pierced  with  one  or  more  slits,  indicat- 
ing the  cJiordae  of  which  it  was  originally  made  up.  Tbe  wall  of  the  vnlve, 
especially  toward  its  free  edge,  is  greatly  thickened,  and  these  thickened  por- 
tions are  so  dense  that  they  have  a  distmctly  cartilaginous  feel.  On  the  val- 
vular ilups  that  have  unuergone  tbi3  sclerotic  change  calcareous  masses  are 
very  frequently  developed,  and  are  especially  liable  to  form  when  a  gouty 
diathesLH  exists. 

When  the  chordte  tendine^  aud  papillary  muscles  have  become  adherent, 
the  edges  of  the  valves  are  drawn  down  toward  tlie  apex  of  the  heart ;  atid 
sinoe  the  flaps  are  adherent  for  a  greater  or  less  distance  upward  from  their 
baa^  the  valve  presents  a  funnel-shaped  apixjarance  with  its  base  looking 
toward  the  auricle  and  its  apex  toward  the  ventricle,  whose  smaller  opening, 
rarely  circular,  usually  resembles  a  slit  with  its  axis  in  the  line  which  unites 
the  original  segmeuts  of  the  valve.  This  button-hole  slit  may  scarcely  admit 
the  tip  of  the  little  finger,  while  the  normal  mitral  orifice  permits  the  easy 
introduction  of  three  fingers. 

Annular  (ring-like)  stentjsis  is  far  more  common  at  the  mitral  than  at  the 
aortic  orifice.  Hard,  wart-like  vegetations  fretjuently  develop  on  the  puck- 
ered and  seamed  flaps,  which  increase  the  already  existing  obstruction.  Sorae- 
tinjca  the  funnel-shaped  appearance  is  wanting,  and  the  Haps  are  stretched 
horizontally  across,  with  a  small  opening  in  the  centre,  like  a  diaphragm: 
looked  at  it  from  the  auricle,  this  slit  is  often  crescentic  in  shape. 

In  cjises  of  long  standing  the  vegetations  may  become  c^ilcilied.  If  the 
new  tissue  in  the  diseased  valves  undergoes  fatty  change  and  softens,  ulcer- 
ative processes  are  set  up  and  the  chordae  tendineie  may  rupture.  On  the 
floor  of  such  ulcere  calcareous  masses  and  debris  are  frequently  fi^und, 

Huyden  thinks  that  "all  funnel-shaped  Eiitnil  stenosis  is  the  result  of 
primary  acute  inflammation  and  thickening  of  the  valve -segments,  with  cohe- 
eion  of  their  adjacent  edges,"  Out  of  62  cases  of  mitral  stenohjin,  59  assumed 
the  button-hole  form,  and  Z  only  the  funnel-shape  (Fagge  and  Hayden). 

*  Bellingham  Dis.  of  Hmriy  1857,  p.  152  \  abo  Tram.  FcUh.  SocUtjf,  vol.  iii.,  March, 
1S68,  p.  3,'iutide  by  Prof.  Law. 
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Physical  Sigtis. — loppeetion,— As  tlie  left  ventricle  does  not  receive  iU 
normal  quantity  of  blood,  the  cardiac  impiiliMi  k  feeble.  Sometimes  it  haa 
a  visible  undylating  movemenL 

Palpatiou.' — On  piilpatiou,  although  the  a|i4?x-beat  is  less  forcible  than  nor- 
mal, a  distinct  purriog^  thrill  will  be  eonjmunicated  to  the  hand :  this  thrill 
is  a  constant  attendant  of  mitral  stenosis,  and  may  be  regardtcl  m  its  diag»  . 
nostic  sign.  It  ehould  be  remembered,  however,  that  a  purring  thrill  do€8<l 
not  always  indicate  mitral  gteno»is.  It  is  most  distinct  at  the  apex-beat, 
although  it  may  be  diffused  over  the  wXmle  precordial  space.  It  either  con* 
tinues  through  the  entire  ditistole  or  \s  only  present  just  before  tlie  sys^tole. 
It  b  sometimes  called  a  pi-esyftoHc  thrilL  It  ceii^^e^j  with  the  apex-beat.  The 
only  conditions  besides  mitral  stenosis  wluch  will  cause  a  purring  thrill  at  the 
cardiac  apex  are  mitral  regurgitation,  with  extensive  dilatation  of  the  leii 
ventricle,  and  letl  ventricular  aneu™m ;  in  both  instances  the  thrill  wiU  not 
be  presystolic,  but  systolic, 

Pereussion.^ — The  increased  size  of  the  left  auricle  may  cause  an  increase 
m  the  aren  of  cardiac  dulness  upw  ard  and  to  the  left  at  the  inner  part  of  the 
second  left  interspace*  This  increased  area  of  dulness  w  ill  only  be  recognized 
on  careful  percussion  during  expiration. 

A  us<:ul  hit  ion.— Mitral  stenosis  is  characterized  by  a  loud  churning,  grind- 
ing, or  blubbering  presystolic  murmur;  this  murmur  is  of  longer  duration 
than  any  otlier  cardiac  murmur,  on  account  of  the  time  required  for  the 
blood  to  pass  through  the  narrowed  and  obstructed  orifice.  It  ends  with  the 
commencement  of  the  ftrj?t  sound  and  the  apex-lK^at,  being  synchronous  with 
the  purring  thrilL  The  murmur  is  heard  with  its  muxinium  intensity  a  little 
above  the  apex-beat. 

Cryan  records  a  case  where  the  murmur  was  absent,  but  the  diagnosis  of 
mitral  stenosis  was  made  from  the  other  symptoms.  At  the  autopsy  the  ori- 
fice would  barely  admit  the  tip  of  the  little  finger,  and  the  absence  of  the 
murmur  was  accounted  for  by  the  smallness  oJ'  the  aperture.* 

As  a  rule,  mitral  stenosis  is  accompanied  by  the  loudest  as  well  as  the 
longest  cardiac  murnnir.  The  murmur  is  always  k»uder  when  the  patient  is 
erect  than  when  in  the  recumbent  posture.  For  a  few  davs  before  death,  and 
at  any  time  when  there  is  great  constitutional  debility,  the  murmur  may  be 
held  in  abeyance.  A  presystolic  murmur  is  never  present  when  auriculo- 
ventricular  narrowing  does  not  exist.  When  this  lesion  does  exist  it  is  never 
pennuncntly»  and  very  seldom  temporarily,  absent.  A  prokmged  murmur 
and  a  sharp  first  sound  indicate  a  fu a nel-sli a j>ed  stenosis.  A  mummr  imnie- 
d lately  following  the  second  sound,  and  running  through  the  apex-beat,  indi- 
cates great  contraction  of  the  orifice — diaphragmatic  contraction.  The  mur- 
mur of  mitral  stenosis  is  very  rarely,  if  ever,  conveyed  to  the  left  of  tlie 
apex-beat,  and  it  is  rarely  heard  more  than  two  inches  to  tlic  right  of  the 
n|>ex.  The  second  sound  of  the  heart  is  intensified  over  the  pulmonary 
vidves.  When  mitral  refiux  and  mitral  obstruction  coexist,  the  two  nmr- 
nmrs  run  into  each  other»  constiiutiDg  a  single  murmur  that  mav  be  mistakeii ! 
for  a  systolic  murmur.  The  harsh  character  of  the  presystolic  element  of  the 
murmur  can  always  be  recognized. 

A  mitral  obstructive  murmur  is  never  soft  or  musical,  but  there  is  a  nire 
form  of  presystolic  mitral  which  is  so  short  as  to  resemble  a  tone.  A  mitral 
stenotic  murmur  does  not  often  merge  into  the  first  sound  of  the  heart,  but  is 
usually  separated  from  it  by  a  short  inten-al.  Sometimes  a  stenotic  tuunnur 
only  becomes  audible  when  the  patient  sits  up.  In  about  one-third  of  all  case» 
of  stenosis  of  the  mitral  orifice  the  second  sound  is  reduplicated.  It  is  best  I 
heard  at  the  apex  and  when  the  heart's  action  is  slow.  The  reduplicatioa 
may  be  temponirily  absent.  Pulmonary  congestion  eiiiciently  accounta  far 
1  IVoJW.  Fuik  Society^  Duyin,  Part  2,  vol.  iv.,  ISTQ. 
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thii  red  a  plication,  Geigel  ascribes  it  to  "non-<?oincidence  in  the  closure  of 
the  valves."  Guttman  r^'gard^i  it  as  originating  at  the  stenotic  orifice  itself. 
BttUbar  thinks  that  thrill  and  rcdupltaition  of  the  second  soKmd  are  sufficient 
lo  make  a  diagnosis  in  the  uh^ence  of  nuirmur.  Son»e  regitrd  the  len^h  of 
the  pause  between  the  murmur  and  the  fii-st  sound  as  a  meaijure  of  the  ste- 
naais — ^the  shorter  the  pau?se,  the  greater  the  stenosis. 

Differential  DiAoxosrs.^ — The  diagnosis  of  mitral  stenosis  is  not  dif- 
fieutt;  it  mainly  depend**  tjpon  the  existence  of  two  p^sical  signs — ^the 
|KirriDg  thrill  and  a  loud,  loui^*  hluhboring  presystolic  murmur* 

AGtral  obstruction  may  be  mistaken  for  the  murmur  of  aortic  regurgitation 
{me  pago  657),  for  a  pericardial  friction  located  over  the  apjex,  for  a  prolonged 
mtolic  murmur  replacing  tlie  first  sound  at  the  apex,  and  for  a  prediastolic 
mic  murmur  transmitted  to  the  apex* 

-^  1.  To  diagnosticate  between  local  pericarditis  and  mitral  stenosifl,  the  same 
fnethods  are  employed  and  the  same  rules  are  to  be  ol^served  as  were  men- 
tioned in  the  diagnosis  between  aortic  reflux  and  local  pericarditis  (p.  OfU). 

2.  A  prolonged  systolic  apcxial  murmur,  enduring  as  it  does  for  the  period 
of  the  first  sound,  tnat  of  the  short  pause,  and  reaching  the  stccond  soundi  is 
cften  accompanial  by  a  muffled  second  sound  readily  mistaken  f(»r  the  iirst 
The  diagnosis  of  this  raurnnir  rests  upon  its  sotl  and  blowing  character,  the 
§TnehTonii*m  of  the  murmur  with  the  systolic  impulse  and  carotid  pulsation, 
and  the  tact  that  there  h  nf>  murmur  with  the  second  sound  at  the  bnse. 

A  prediastolic  murmur  Ls  dtHtingulshed  from  a  mitnd  stenotic  murmur  by 
ilB  progressively  diminishiug  intensity  from  the  base  to  the  apex,  by  its  being 
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Mitnl  ud  Aorile  Obfttruetlon  nod  Regnrfrttatloo  (from  i  Pfttieut  Id  Belleme  IfoipltJil). 

Aooompanied  by  hypertrophy  of  the  left  ventricle,  and  by  a  jerking,  irregular 
foi&b.     The  preceding  tracings  explain  themselves. 


Mitral  Regurgitation. 

rgltation  at  the  mitral  orifice  is  due  to  a  condition  of  the  mitral 
fahres  which  allows  the  blood  to  How  back  from  the  left  ventricle  into  the 
left  auricle.  The  backward  ctf'ccts  of  mitral  reflux  are  more  varied  than 
iboie  of  any  other  valvulnr  lesion. 

It  18  II  common  form  of  valvular  disease,  and  in  the  majority  of  cases  is 
tbe  regtilt  of  acute  exudative  or  interstitial  endocarditis. 

MoicuiD  Anatomy. — The  most  common  lesions  which  give  rise  to  mitral 
regurgitation  are  thickening,  indunition,  and  shortening  of  the  mitnd  valves. 
la  fajB  instances  it  may  occur  independent  of  valvular  disease  from  dii*|dace- 
meni  of  one  or  more  of  the  segments  of  the  valve,  the  result  of  changes  in 
Ilia  pnptJlary  muscles,  chordiE  tendinete,  or  tbe  vcutricubir  wiillfl.  It  may 
abo  cMH'ur  in  extreme  anaemia,  or  from  relaxation  of  the  papillary  nuiseles 
md  dihitation  of  the  left  ventricle,  witliout  a  corrc'^pondiug  elongation  of 
tiie  papillary  muscles,  and  from  rupture  of  the  ehordai  tendincjB.  In  most 
titflaaoei,  however,  the  valves  are  sliortene<i,  thickened,  and  indurated. 

In  KVEM  imtances  lime  salts  and  large  masses  of  chalky  matter  are  found 
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In  rare  instances  the  tendons  will  adhere  to  the  wall  of  the  heart  as  well 
as  become  matlcd  together.  Adjacent  to  the  valv^  the  endocardium  will 
usually  he  found  slightly  thickened. 

The  following  changes  are  developed  in  the  heart  and  vessels  as  the  result  j 
of  mitral  stenosis:  The  left  ventricle  becomes  snmller,  and  sometimes  its  walM 
are  thinner  than  norraaL     The  aorta  is  bIso  small  and  thin-walled.      xVn 
almost  neceesary  result  of  mitral  stenosis  is  dilatation,  with  eub&t*4UeDt  hyper- 
trophy of  the  left  auricle.      Sometimes  the  auricular  cavity  is  enormously  j 
dilated — so  much  so  that  fifty  years  ago  Tliurman  described  it  as  true  aneu- 
rism of  the  left  auricle.*     Not  inlrequently  the  left  auricular  walls  are  from 
one-eighth  to  one-fourth  of  an  inch  in  thickness.     Its  appendix  is  elongated, 
assuming  a  peculiar  curv^ed  form,  the  aperture  between  it  and  the  auricle  j 
becoming  wider  than  normal,     Moxon  rcc^irds  a  case  of  extensive  mitral 
stenosis  where  tlie  appendix  was  two  and  three-quarter  inches  long. 

As  soon  as  the  auricular  hypertrophy  ceases  to  be  compensatory  and  dila- 
tation begins,  the  pulmonary  circulation  becomes  obstructed*  causing  incre«ifi<Mlj 
tension  in  and  distension  of  the  pulmonary  vessels.     The  walls  of  the  pulmo- 1 
nary  vessels,  especially  those  of  the  main  trunk,  are  thickened  and  hyper-  , 
tro])hie4l ;  in  rare  cases  they  have  been  found  twice  the  thlckne&B  of  those  of 
the  aorta. 

Although  mitral  stenosis  is  a  disease  of  youth,  and  atheroma  one  of  old  ag«^  J 
yet  it  not  infrequently  happens  that  even  before  the  age  of  puberty  athero* 
raatouB  degeneration  occurs  in  the  pulmonary  vessels^  especially  in  the  small 
branches,  as  a  result  of  the  increased  blood-tension  in  the  pulmonary  s^'stem.* 

The  passive  pulmonary  hypeneniia  wliich  results  from  the  obstructed  pul- 
monary circulation  may  lead  to  those  changes  which  collectively  constitute 
brown  induration  of  the  lung.  Another  occiisioual  occurrence,  directly  duttj 
to  extensive  mitral  stenosis,  is  nodular  hemorrhagic  infarction.  Hemorrha- 
gic infarction  of  the  lungs  is  in  nearly  every  case  preceded  by  thrombosis  of 
the  right  side  of  the  heart. 

In  some  instances  the  enormously  dilated  left  auricle  may,  by  pressing  on 
a  bronchus,  reduce  its  calibre  one-half,  and  thus  interfere  with  the  functional 
activity  of  the  left  lung.  When  the  pulmonary  hyi>enemia  is  extensive 
violent  physical  exertion  or  violent  coughing  may  cause  a  rupture  of  one  of 
tlie  larger  pulmonary  vessels,  and  true  pulmonary  apoplexy  result. 

Bronchorrhoeal  expectoration  of  large  quantities  of  glairy  mucus  is  a  very  j 
frequent  result  of  the  intense  hypera*mia  of  the  mucous  membrane  of  the  I 
bronchial  tubes  which  sometimes  occurs  in  mitral  stenosis.     TJie  secretion  iil 
increased  with  every  increase  in  the  passive  hypenEmia,     The  lungs  are  at  all  I 
times  m  liable  to  congestion  and  (^dcma  that  any  sudden  or  violent  exercitm] 
may  lead  to  a  rapidly  fatal  result.     Again,  when  the  conditions  enumerateil 
liave  existed  for  some  time,  mitral  stenosis  may  lead  to  hypertrophy  of  the 
right  heart.     In  some  rare  cases  the  tricuspid  orifice  haa  become  slightly 
insufficient. 

Etiology. — Mitral  disease  is  especially  met  with  in  the  young,  and  in  the 
child  it  is  almost  invariably  a  stenosis.  The  average  age  is  about  thirty -one; 
it  is  very  rare  to  find  it  occurring  after  the  fiftieth  y^arof  life.  It  seems  froiD 
statistics  that  it  is  nearly  twice  as  frequent  in  females  as  in  males. 

It  is  not  infrequently  of  C4:ingenitnl  origin.     Acute  rheumatic  endocarditit 
is  its  most  frequent  cause.     The  mitral  valves  are  more  frequently  aHerte<l  in 
chorea  than  the  aortic.     In  some  few  instances  stenosis  results  from  « 
of  the  inflammatory  process  from  the  aortic  semi-lunar  valves,  or  pi  : 

aortic  regurgitation  and  stenosis  may  lead  mechanically  to  mitral  diseac*^,  but 
not  to  stenosis.  Niemeyer  regards  atheroma  as  an  exce[>tional  cause  of  mitral 
stenosis.     No  other  authority  regards  it  as  a  possible  cause. 

*  Med.-Chir.  Tra/w.,  vul.  iiL,  Stjr.  2;  p.  24 1.  *  Trans,  Path,  Socirt^,  vol.  xvii.  p.  90. 
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It  is  A  question  whether  scarlatina  or  diphtheria  temls  to  produce  in  chil- 
dren a  valvular  endocarditis  which  is  followed  by  mitral  atcno«ia.  It  seems 
idaiifiible,  since  in  many  young  children  it  is  certain  that  mitral  stenosis  haa 
not  resulted  from  either  rheumatism  or  chorea.  Finally,  with  the  exception 
of  atheroma,  all  the  causes  enumerated  in  the  etiology  of  aortic  steuoais  may 
be  the  cause  of  mitral  stenosis. 

Symptoms. — Kational  Signs. — The  subjective  cardiac  symptoms  of  mitral 
stemjsis  are  few.  There  may  be  no  such  symptoms.  Usually^  after  violent 
exercise  there  is  more  or  less  cardiac  palpitntiou,  but  this  will  caixsQ  as  soon 
115  the  auricle  can  relieve  itself,  which  is  readily  accomplished  by  the  jmtient'a 
usyomiag  a  recumbent  position  on  the  right  side  with  the  head  sli^jhtly  ele- 
vated. This  class  of  patients  as  a  rule  are  pale  and  a  uremic.  There  is  a 
sharp  pain  frequently  felt  iii  the  region  of  the  ajKix,  which  is  always  sugges- 
tive of  mitral  stenosis.  The  pulse  is  regular  and  normal  in  character  so  long 
as  the  auricular  hyfiertrophy  compensiitcs  for  the  auricular  di  hi  tat  ion. 

When  the  ventricle  is  unable  to  receive  and  discharge  its  normal  quantity 
of  blot>d  Tvith  norma!  regularity,  the  pulse  becomes  small  in  volume,  feeble 
in  force,  rapid  and  irregular  in  rhythjn.     The  spbygmoCTaph  exhibits  a  tra- 


chig»  frequently  called  the  uiitral  pulse;  tiie 
as  when  the  ventricle  tlirows  a  gretilly  d 


sphy^inograph  tracing  is  tl 
limiuished  blood-current  i 


the  same 
into  the 


Fio*  44. 

Mitna  Obttructiou  (tram  Patitsnt  in  B«]leTue  HospiUil)^ 

aorta  (Fig.  44),  This  is  asystolism,  and  the  pulse  is  a  clear  indication  of 
the  condition. 

Balfour  di  tiers  from  other  authorities  in  the  statement  tluit  among  the  most 
remarkable  subsidiary  phenomena  of  mitral  stenosis  is  irregularity  of  cardiac 
rhythm,  which,  always  present  in  a  greater  or  less  degree,  is  sometimes  a  diag- 
nostic phenomenon.  Tiie  auricular  systole  commences  earlier  than  normal  on 
account  of  its  bypertrophy.  This  premature  contraction  uf  the  auricle,  stim* 
ulating  ventricular  contraction,  is  indicated  by  a  second  ventricular  systole 
which  is  much  less  forcible  than  the  lii-st. 

The  passive  pulmonary  hypera?mia  atteuding  the  advanced  stages  of  this 
form  of  cardiac  disease  causes  habitual  dyspnoea,  which  is  exaggerated  bv 
physical  exertion  and  is  attended  by  a  dry,  backing,  te^ising  cough  which 
resembles  the  so-called  nervous  cough. 

After  violent  or  prolonged  exertion  there  may  be  bronchorrhoea,  a  jjint  of 
glairy,  watery  mucus  ot\en  being  expectorated  iu  a  few  moment*?.  Not  infre- 
fpK'nily  severe  exercise  induces  attacks  of  i>rotuse,  watery,  blood -stained 
expectoration,  indicative  of  pulmonary  congestion  and  (pdcma.  Sometimes 
the  exertion  of  walking  rapid  I  v  against  a  strong  wind  will  induce  such  intense 
congestion  and  (edema  of  the  lungs  in  one  with  extensive  mitral  stenosis  as  to 
cause  sudden  dcjilh. 

Ha?moptysis  is  not  infrequent,  small  quantities  of  pure  florid  blood  being 
ex  i>ectA>  rated. 

OrthopUiPa  is  not  a  frequent  symptom  of  mitral  stenosis,  for  even  in  exten- 
sive and  long-standing  cases  the  pulmonary  congestion  is  not  constant,  as  the 
auricle  is  able  ordinsirlly  to  empty  itm\i\  and  only  become^s  engorged  during 
active  physical  exerti^m  or  great  niental  excitement. 

It  shouhi  be  mentioned  here  that  the  old  idea,  tJiat  **  mitral  stenosis  some- 
times produce-s  hypertrophy  of  tlie  left  ventricle,"  is  fallacious.  In  no  instanct* 
can  it  be  attributtible  to  mitral  stenosis. 
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Physical  Signs. — Inspection. — As  the  left  ventricle  does  not  receive  its 
normal  quantity  of  blo-od,  the  cardiac  impulse  is  feeble.  Sometimes  it  has 
a  visible  undulating  movement. 

Palpation. — On  pnlpatiun,  altliough  the  apejc-beat  is  less  forcible  than  nor- 
mal, a  distinct  purrinfr  thrill  will  be  eomniunicated  to  the  hiuid:  this  thrill 
is  a  constant  attentlant  of  mitral  stt-nosis,  and  may  be  regarded  as  its  diag- 
nostic sign.  It  should  be  remembered,  however,  that  a  purring  thrill  dued 
not  always  indicate  mitral  stenosis.  It  is  most  distinct  at  tlie  ajjex-beat, 
although  it  may  be  ditfiised  over  the  whole  praicordial  space.  It  either  con- 
tinues through  the  entire  diai?tole  or  is  only  present  just  before  the  systole. 
It  is  sometimes  called  a  presystolic  tlirill.  It  ceases  with  tlie  apex-beat.  The 
only  conditions  besides  mitral  stenosis  which  will  cause  a  purruig  thrill  at  the 
cardiac  apex  are  mitral  regurgitation,  with  extensive  dilatation  of  the  left 
ventricle,  and  left  ventricular  aneurism ;  in  both  instances  the  thrill  will  Dot 
be  presystolic,  but  systolic. 

Percussion. — The  increased  size  of  the  left  auricle  may  cause  an  increase 
in  the  area  of  cardiac  dulness  upward  and  to  the  left  at  the  inner  part  of  the 
second  left  interspace.  This  iucrtjascd  area  of  dulness  will  only  be  recognized 
on  careflil  percussion  during  expiration. 

Auscuitatiou. ^Mitral  stenosis  is  characterized  by  a  lond  churning,  grind- 
Lng,  or  blubbering  presystolic  murmur;  this  murmur  is  of  longer  duration 
than  any  other  cardiac  muraiur,  on  account  of  the  time  required  for  the 
blood  to  pass  through  the  narrowed  and  obstructed  orifice.  It  ends  with  the 
commencement  of  the  fir^t  sound  and  the  apex-htiat,  being  synchronous  with 
the  purring  thrill.  The  murmur  is  heard  with  its  maximum  intensity  a  little 
above  the  apex-beat. 

Crj^an  records  a  case  wlierc  tlie  murmur  was  absent,  but  the  diagnosis  of 
mitral  stenosis  was  made  from  the  other  symptoms.  At  the  autopsy  the  ori- 
fice would  barely  admit  the  tip  of  the  little  finger,  and  the  nbsencd  of  the 
murnmr  was  accounted  for  by  the  smallness  of  the  aperture,' 

As  a  rule,  mitral  stenosis  is  accompanied  by  the  loudest  as  well  as  the 
longest  cardiac  murmur.  The  murmur  is  always  louder  when  the  patient  is 
erect  than  when  io  the  recumbent  posture.  For  a  few  days  before  death,  and 
at  any  time  when  there  is  great  constitutional  debility,  the  murmur  may  be 
held  in  abeyance,  A  presystolic  murmur  is  never  present  when  auriculo- 
ventricular  narrowing  does  not  exist.  When  this  lesion  does  exist  it  is  never 
permanently,  and  very  seldom  temporarilv,  absent.  A  prolonged  nmrmur 
and  a  sharp  first  sound  hirlicate  a  funnehsliaped  stenosis.  A  murmur  imme- 
diately following  the  second  sound,  and  running  thmugh  the  apex-beat,  imli- 
cate5  great  contraction  of  the  orifice — tliapliragmatic  contraction.  The  mur- 
mur of  mitral  stenosis  is  very  rarely,  if  ever,  conveyed  to  the  left  of  the 
apex-beat,  and  it  is  rarely  heard  more  than  two  inches  to  the  right  of  tlie 
apex.  The  second  sound  of  the  heart  is  intensified  over  the  jiulmonary 
valves.  When  mitrnl  reflux  and  mitral  ol*struction  ct*exist,  the  two  niur- 
mura  run  into  each  other,  constituting  a  single  murmur  that  may  be  mistaken 
for  a  systolic  murmur.  The  harsh  character  of  the  presystolic  element  of  the 
murmur  can  always  be  recognized. 

A  mitral  obstructive  murnmr  is  never  soft  or  musical,  but  there  is  a  rare 
form  (»f  presystolic  mitral  which  is  so  short  as  to  resendde  a  tone.  A  mitral 
gteaotic  murmur  does  not  often  merge  into  the  first  sound  of  the  heart,  but  is 
usually  separated  from  it  by  a  short  intervah  Sometimes  a  stenotic  murmur 
only  becomes  audible  when  the  patient  sits  up.  In  about  one-third  of  all  ea^es 
of  stenosis  of  the  mitral  orifice  the  second  sound  is  reduplicated*  It  is  best 
heard  at  the  apex  anrl  when  the  heart's  action  is  slow\  The  reduplication 
may  be  tempomrily  ab^nt.  Pulmonary  t-ougestion  efficiently  accounts  for 
1  TruM.  Fatk  Society,  Dublin,  Part  2,  vol  iv,,  1870. 
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tills  reduplication.  Geigel  ascribes  it  to  **  non-coincidence  in  the  closure  of 
the  valves.'*  Guttmnn  ragftrd;^  it  as  originatinj:  at  the  stenotic  orifice  itself. 
Bulfour  thinks  that  thriU  tind  rtMliipHcution  of  the  second  sound  are  sufficient 
to  make  a  diaj^osis  in  the  alt.^*Mice  of  murmur.  Some  regard  the  length  of 
the  pause  between  the  murmur  and  the  first  sound  as  a  measure  of  the  ste- 
nosis— the  shorter  the  pause,  the  greater  the  stenosis. 

DiFFEHENTiAL  DIAGNOSIS. — The  dlatrnosis  of  mitral  stenosis  is  not  dif- 
ficult; it  mainly  depends  upon  tJie  existence  of  two  plliysical  signs — the 
purring  thrill  and  a  loud,  lontc,  blubbering  presystolic  murmur. 

Mitral  obstruction  may  be  mistaken  for  the  murmur  of  aortic  regurgitation 
(see  page  657),  for  a  pericardial  friction  located  over  the  apex,  for  a  prolonged 
fiystolic  murmur  replacing  the  first  sound  at  the  apex,  and  for  a  prediastolic 
baj?ic  murmur  transmitted  to  the  apex. 

L  To  diagnosticate  between  local  pericarditis  and  mitral  stenosis,  the  same 
methods  are  employed  and  the  same  rules  are  to  he  observed  as  were  men- 
tioned in  the  diagnosis  between  aortic  reflux  and  local  pericarditis  (p.  664), 

*2.  A  prolongeci  systolic  apexial  murmur,  enduring  as  it  does  for  the  period 
of  the  first  sound,  that  of  the  short  pause,  and  reaching  the  second  sound,  is 
oflen  accompanied  by  a  muffled  second  sound  readily  mistaken  for  the  first. 
The  diagnosis  of  tiiis  murmur  rests  upon  its  soft  and  blo\ring  character,  tho 
synchronism  of  the  murmur  with  the  systolic  impulse  and  carotid  pulsation, 
and  the  fact  that  there  is  no  murmur  with  the  second  sound  at  the  base. 

A  prediastolic  murmur  is  distinguished  from  a  mitral  stenotic  murmur  by 
its  progressively  diminishing  intensity  from  the  base  to  the  apex,  by  its  bein^jf 
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\  J^Swoompanied  by  hypertrophy  of  the  left  ventricle,  and  by  a  jerking,  irregular 
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Mitral  Regurgitation. 


\ 

i 

^^  Regui^itation  at  the  mitral  orifice  is  due  to  a  condition  of  the  mitral 

■  valves  which  allows  the  blood  to  flow  hack  from  the  lef^  ventricle  into  the 

left  auricle.  The  backward  cflects  of  mitral  reflux  are  more  vnried  than 
those  of  any  other  valvular  lesion. 

It  is  a  common  form  of  valvular  disease,  an<l  in  the  majority  of  cases  is 
the  result  of  acute  exudative  or  interstitial  endocarditis. 

MoRUiD  Anatomy, — ^The  most  common  lesions  which  give  rise  to  mitral 
regurgitation  are  thickening,  inrlurution,  and  shortening  of  the  mitral  valves. 
In  rare  instances  it  may  occur  independent  of  valvular  disease  from  displace- 
ment  of  one  or  more  of  the  segments  of  the  valve,  the  result  of  changes  in 
the  papillary  muscles,  chordae  tendineae,  or  the  ventricular  walls.  It  may 
also  occur  in  extreme  aniemia,  or  from  relaxation  of  the  papillary  muscles 
and  dilatation  of  the  left  ventricle,  wnthout  a  corresponding  elongation  of 
the  papillary  muscles,  and  from  rupture  of  the  chordpc  tendineie.  In  most 
instances,  however,  the  valves  are  shortened,  thickened,  and  indurated. 

In  some  instances  lime  salts  and  large  masses  of  chalky  matter  are  found 
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imbecKied  in  the  indurated  valves.  In  sucli  cases  the  surface  and  edges  of 
the  valves  are  so  rough  and  jagj^^cd  that  more  or  ]e«s  ol>struction  nccompames 
the  regurgitation. 

All  these  changes,  except  calcification,  may  also  occur  in  the  chordre  tea- 
dinea?  and  coluninie  carncic  The  valves  may  also  become  adherent  to  the 
walls  of  the  ventricles,  or  as  a  result  of  the  shrinking  and  shortening  of  the 
eluirdiE  tendinoxe  the  valve-flans  may  not  pass  back  to  the  plane  of  the  orifice. 

Again,  the  valves  or  the  cnordie  tendine;e  may  be  ruptured,  so  that  the 
valves  are  pressed  during  the  cardiac  systole  back  into  the  auricle.  If  the 
chordie  tendineie  which  are  inserted  nearest  the  centre  of  the  valve  become 
lengthened,  that  part  of  t!ie  flap  will  be  bent  upon  itself,  having  evidently 
yielded  to  the  blood^prcssure,  and  this  allows  of  regurgitation.  Soraetiniei*, 
when  the  valves  appear  perfectly  healthy,  by  the  application  of  the  water 
test  they  will  be  found  to  be  insufficient. 

Tiie  lirst  effect  of  mitnil  rcgiirgitation  is  dilatation  of  the  left  auricle,  due 
to  the  prcgsure  of  t!ie  two  blood -currents  during  its  diastole — one  from  the 
lungs,  ufid  the  other  from  tlie  lell  ventricle.  This  dilatation  leads  to  thick- 
ening and  hypertrophy  of  the  left  auricular  walls.  Folh>wing  this,  the  pul- 
monary circulation  is  impeded,  the  puhiionary  vessels  enlarge,  and  they  niay 
undergo  degeneration  as  a  re^^ult  of  the  contiiuied  regurgitant  pressure. 

Passive  congestion  of  the  lungs  with  brown  or  jiigment  induration  is  an 
e&rly  pathological  sequel  of  mitral  regurgitation.  The  constant  interference 
with  the  return  circulation  from  the  lungs  ol)8tructs  more  or  less  the  outw^ard 
current  of  blood  to  the  luiigs  f3*om  the  right  ventricle.  As  the  obstruction  is 
a  gnidual  one,  the  right  ventricle  becomes  so  hyjjcrtrophied  as  to  overcome  it 
Consequently,  the  hypertrophied  right  ventricle  compensates  at  fin<t  for  the 
mitral  regurgitation,  and  as  long  as  the  right  ventricle  is  able  to  fully  over- 
come the  abnormal  pressure  of  the  blood  in  the  lungs  from  the  mitral  regur- 
gitation, so  long  the  patients  are  comfortable.  Sooner  or  later,  however,  the 
compensatory  hypertrophy  pf  the  right  ventricle  ceases,  and  a  secondary  dila- 
tation occurs  which  admits  of  no  compejisation. 

This  final  dilatation  of  the  right  ventricle  is  favored  by  the  myocardial 
degeneration,  which  occurs  as  a  result  of  defective  nutrition  uf  tlie  heart- 
walls;  when  this  condition  is  reached  the  veins  throughout  the  body  am 
placed  in  a  similar  condition  to  those  in  the  lungs. 

This  general  venous  congestion  is  indicated  by  iiassive  hypera?raia  of  the 
abdominal  viscera  and  by  cyanosis  of  the  suiface  during  active  phj'sical 
exercise. 

The  liver  is  the  organ  first  affected,  on  account  of  its  great  vascularity  and 
from  the  fact  that  the  hepatic  veins  do  not  collapse  readily  and  poaseei  do 
valves-  Thus  the  liver  becomes  enlarged  and  stony  (the  nutmeg  liver)  oa  a 
result  of  the  obstruction  to  the  emptving  of  the  hepatic  vein,  and  when  there 
is  coexistent  obstruction  of  the  bile-ducts  jaundice  will  be  present 

This  portal  obstruction  induces  passive  hyperemia  of  the  intestines  and 
stomach,  enlargement  of  the  spleea,  and  large  and  painful  hemorrhoidal 
tumors.  The  im|)ediment  to  the  return  of  blood  from  the  brain  causes  cere- 
bral congestion  ;  from  the  kidney,  reual  congestion  ;  and,  finally,  tlie  o])6trucv 
tion  to  tlie  systemic  venous  return  leads  to  the  accumuhition  of  fluid  in  the 
arcfdar  tissue  and  in  the  cavities.  This  dropsy  generally  begins  in  the  feci 
and  extends  upward.  In  females  the  obstruction  in  the  vena  cava  inferior 
induces  derangements  of  the  menstrual  functions.  Ascites,  hydi*othorax, 
hydro-pericardium,  and  pulmonary  cedema  may  subsequentlj'  develop. 

In  addition  to  these  changes,  the  dih\ted  and  hypertrophied  left  aurida 
throws  an  abnormal  quantity  of  blood  with  abnormal  force  into  the  left  veOr  j 
tricle  during  ita  diastole,  which  leads  to  dilatation  of  its  cavity  and  Dcceau^ 
tales  a  compensatory  hypertrophy  of  the  left  ventricular  walls.     This  hyptE^ 
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tropliY  of  the  left  ventricle  increasas  the  force  of  the  reflux  current,  so  that 
during  excitement  and  active  physical  exertion  pulmonary  congestion,  oedema, 
and  cerebral  apoplexy  are  liable  to  occur.  In  many  cases  of  mitral  reg^iifgi- 
tation,  when  the  venous  engorgement  is  excessive,  general  dropsy  is  favored  by 
the  anaemia  protluced  by  the  obstruction  of  the  thoracic  duct. 

Friedreich  maintaim*  that  the  augmented  tension  in  the  venous  system 
causes  an  increased  resistance  in  tlie  systemic  arteries,  which  leads  to  left; 
ventricular  hypertrophy. 

Etiology. — Mitral  regurgitation  may  occur  at  any  age;  it  is  especially 
liable  to  follow  rheumatic  endocarditis  in  the  young. 

Acuta  exudative  and  interstitial  eudoci;rditis  of  rheumatic  origin  is  the 
primary  cause  of  most  of  the  changeB  which  lead  to  mitral  in^ufiiciency. 
These  changes  cause  the  extensive  retractions  and  thickenings  which  are 
pre^^ent  in  most  cases. 

It  may  occur  in  conditions  of  extreme  ansemia  or  where  there  is  degenera- 
tion of  the  walls  of  the  left  ventricle. 

It  is  not  infrequently  secondar}^  to  changes  at  the  aortic  orifice,  produced 
either  by  an  extension  of  endocarditis  from  the  aortic  to  the  mitral  valves 
and  their  appendages,  or  by  the  secondary  mitral  valvulitis  excited  by  regur- 
gitant blood-currents  from  the  aorta. 

Mitral  msufficieucy  may  also  be  the  result  of  the  enlargement  of  the  left 
an riculo- ventricular  orifice  which  accompanies  excessive  dilat^ition  of  the 
left  ventricle. 

Disease  of  the  columniD  carncjc  and  chordoe  tendineas,  when  their  structures 
we  so  w^cakened  as  to  allow  the  flaps  of  the  valve  to  pass  back  of  the  plane 
of  the  orifice,  wnll  also  cause  mitral  insiifHciency. 

Ulcerative  endocarditis  may  cjiui^^  it»  either  by  perforation  and  rupture  of 
the  valves  or  by  rupture  of  the  chordie  tendinea\ 

Symptoms, — During  the  efirly  stage  of  mitral  insufBcieucy,  when  the  hyper- 
trophy of  the  right  ventricle  compensates  for  the  regurgitation,  there  are  no 
rational  symptoms  which  would  lead  one  to  suspect  its  ex  listen  ce ;  but  when 
the  right  ventricle  is  unable  to  overcome  t!ie  obstruction  to  the  pulmonary 
circulation  cau.^d  by  the  regurgitant  blood-current,  there  will  be  more  or  less 
d}*spn(Ba,  accompanied  by  a  short,  liacking  cough,  with  an  abundant  expec- 
toration of  frothy  serum.  Sometimes  the  watery  expectoration  is  blood- 
stained. 

Frequently,  the  blood-stained  expectoration  is  accompanied  by  free  hi^mop- 
tviis,  although  it  should  he  reraembercd  thut  profuse  haemoptysis  is  far  more 
frequent  with  stenosis  than  with  regurgitation  at  the  mitral  orifice.  But  a 
cough  and  watery  expectoration  with  occasional  dark  blood-stains  are  usually 
present  as  an  advanced  symptom  of  mitral  regurgitation.  Active  physical 
exertion  increases  the  dyspnma  and  causes  cardiac  palpitation. 

In  advanced  case^  the  extremities,  face,  and  lips  beconte  blue,  the  result 
of  the  interference  with  the  capillary  circulation,  and  the  liver  becomes 
enlarged  and  hardened— conditions  easily  recognized  by  palpation  and 
percussion. 

The  patient  will  complain  of  a  sense  of  weight  and  fulness  in  the  riglit 
hyixjchondrium,  and  there  will  be  anorexia,  nauseji,  and  a  sense  of  oppres- 
sion in  the  epigastrium.  Sometimes  the  hepatic  circulation  becomes  so  ob- 
structed that  tlie  biliary  secretion  is  interfered  with,  and  jnundice  will  be 
added  to  the  cyanotic  discoloration,  ivhich  gives  to  the  surface  a  peculiar 
greenish  hue. 

Following  the  hepatic  derangement  are  frequent  attacks  of  gastric  and 
intestinal  cat^irrh  and  evidences  of  embarrassed  renal  circuhition. 

The  urine  is  diminished  in  quantity,  high-colored,  and  loaded  with  lithates. 
Sometimes  albumen  and  fibrinous  or  blood  casts  are  found  in  it 
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Headache,  dizziness,  vertigo,  stupor,  somnolence,  and  sometimes  a  peculiar 
form  of  delirium  of  short  duration,  result  from  the  passive  cerebral  hyper- 
8BiAia  induced  by  obstruction  in  the  superior  vena  cava. 

A  late  symptom  of  mitral  regurgitation  is  dropsy,  which  results  both  from 
impaired  general  nutrition  and  the  abnormal  blood-pressure  in  the  venous 
system,  both  together  causing  an  exudation  of  the  watery  portion  of  the 
blood  through  the  walls  of  the  vessels.  Dropsy,  from  mechanical  causes 
having  their  seat  in  the  heart,  first  appears  in  the  lower  extremities,  the 
ankles  becoming  oedematous,  and  thence  may  extend  over  the  whole  body. 
For  this  condition  to  be  reached  it  may  require  several  years  or  only  a  few 
months,  depending  upon  the  general  condition  of  the  patient  and  the  amount 
of  the  reflux.  With  the  general  anasarca  th«  dyspnoea  becomes  extreme ; 
the  serous  cavities  of  the  lx)dy  as  well  as  the  lungs  become  oedematous ;  ery- 
thema may  occur  in  the  region  of  the  groins,  the  skin  exhibiting  a  tendency 
to  diffuse  gangrene. 

Jjate  in  the  disease  pulmonary  hemorrhagic  infarction  may  occur  as  a 
result  of  metastasis,  and  this,  in  the  vast  majority  of  cases,  lights  up  a  rapidly 
fatal  pneumonia. 

All  these  changes,  however  grave  and  urgent  they  may  be,  are  gradual  in 
their  development,  so  that  the  condition  of  the  patient  is  not  so  insufferable  as 
its  description  would  lead  one  to  suppose. 

The  pulse  of  mitral  regurgitation  is  at  first  in  no  respect  characteristic.  It 
remains  regular  in  force  and  rhythm,  but  later  it  becomes  somewhat  dimin- 
ished in  force  and  volume,  irregular  in  its  rh)rthm,  and  increased  in  frequency, 
but  never  jerking  in  character.    This  tracing  illustrates  my  meaning.   Whilt 

Fig.  46. 
Mitral  RegurgiUtlon  (flrom  a  Patient  In  Bellemo  HospitalX 

it  remains  full  it  is  feeble  and  always  compressible.  When  the  heart's  action 
is  excited,  it  has  a  certain  tremulousness :  these  last-named  characteristics  are 
to  be  regarded  more  as  the  result  of  the  failure  of  the  left  ventricle  than  of 
changes  in  the  valvular  insufficiency.  If  a  mitral  regurgitant  pulse  has  any 
distinctive  peculiarity,  it  is  its  diminution  in  volume. 

Coincident  mitral  or  aortic  stenosis  may  render  the  pulse  regular  even  in 
extensive  mitral  regurgitation.  . 

Fio.  47. 


Mitral  and  Aortlo  RegurgiUtlon  (from  a  Patient  in  BeHeme  Hoapltal). 

Physical  Signs. — Inspection. — ^The  area  of  visible  cardiac  impulse  extends 
over  an  abnormal  space,  and  is  more  or  less  distinct  according  as  the  right 
ventricular  hypertrophy  is  moderate  or  extensive.  Sometimes  the  thoracic 
wall  is  seen  to  rise  and  fall  with  each  cardiac  cycle,  and  not  infrequently  the 
epigastrium  exhibits  slight  pulsation  corresponding  in  rhythm  with  the  heart- 
bents. 

The  epigastric  pulsation  is  due  to  the  right  ventricular  hypertrophy  always 
found  ^vlth  extensive  mitral  regurgitation. 

Skoda,  Bamberger,  and  Leyden  record  a  few  instances  in  which  inspection 
revealed  a  double  impulse  accompanying,  with  more  or  less  regularity,  eAch 
cardiac  systole.      This  double  impulse  only  occurs  in  aggravated  cases  of 
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mitral  insufficiency,  and  arises  from  non-coincidence  of  contraction  of  the 
two  ventricles. 

The  jugular  veins  appear  swollen,  and  this  is  always  most  conspicuous  when 
the  patient  is  lying  down. 

Palpation.— The  apex-beat  is  displaced  to  the  left.  When  hypertrophy 
predominates  over  dilututiun,  the  apex-beat  is  felt  lower  than  normai  When 
the  dilatation  exceeds  the  hyi>ertrophy,  the  apex-beat  is  carried  outward  and 
often  slightly  upward.  The  impuUe  is  ditSused  and  more  or  less  forcible 
according  as  the  right  or  left  ventricular  hypertrophy  predoJiMnates.  This 
systolic  Mmisseraent  m  niiiist  tiotice4ible  wht^u  the  base  of  the  l»eart  lies  close 
to  the  cheat- wall  Irom  retraction  of  the  margin  of  tfie  lefl  lung. 

Purring  tremor,  systolic  in  rhythm,  felt  most  intensely  at  the  apex  and 
becoming  leebler  tlie  farther  the  hiiiid  is  removed  from  that  part,  either  to 
the  right  or  upward,  is  invariably  due  to  mitral  rclhix. 

Hayden  says  that  it  is  exceptional  to  have  a  purring  thrill  with  simple  mitral 
reflux.  I  have  never  found  it  except  in  those  cases  where  lefl  ventncular 
dilatation  greatly  exceeded  the  hyi>ertrophy. 

Percussion. — Percup^^ion  reveals  an  increase  in  the  area  of  cardiac  dulneaSi 
especiully  laterally ;  it  extends  both  to  the  left  and  right  of  the  normal  line, 
as  well  as  downward.  The  area  of  fiU|K?rficial  iw  well  us  deep-seated  dulness 
will  l>e  increased  laterally  and  ilownward. 

Auscultation. — Mitral  in^ntficiency  is  attended  by  a  systolic  murmur  which 
either  complett^ly  or  partially  replaces  the  first  sound  of  the  heart.  The 
quality  of  the  murmur  in  variable,  and  not  in  itself  as  distinctive  as  that  of 
mitral  stenosis.  It  is  usually  a  soft  and  blowing  bellows  murmur;  sometime, 
toward  itji  end,  the  murmur  will  assume  a  distinctly  musical  character. 

While  the  first  sound  of  the  heart  may  be  beard  distinctly  m  the  early 
stages  of  mitral  reflux,  later  the  murmur  in  nearly  all  cases  takes  the  phico 
of  the  heart-sounds.  Hence  many  English  writers  rightly  denominate  this 
murmur  as  post-systolic  rather  than  systolic  in  its  nascent  stages.  It  is  heard 
with  its  maximum  intensity  at  the  apex-beat.  Its  area  of  d illusion  is  to  the 
left  on  a  line  corresponding  to  the  apex-beat.  It  is  audible  at  or  near  the 
inferior  angle  of  the  left  scapula.  It  can  be  heard  between  the  lower  border 
of  the  fifth  and  the  upper  border  of  tlie  eighth  vertebra,  at  the  left  of  the 
spine^  with  nearly  the  same  intensity  as  at  the  apex.  The  murmur  may  be 
aosent  from  the  latter  situation  until  cardiac  hypertrophy  is  developed. 

The  second  sound  of  the  heart  over  the  pulmonary  valves  is  accentuated, 
while  below  the  junction  of  the  third  rib  with  the  sternum  on  the  left  side 
both  heart-sounds  are  feeble.  Bkoda  first  drew  attention  to  exaggeration  of 
the  second  pulmonary  arterial  sound  as  a  positive  and  unerring  indication  of 
mitral  reg^irgitation. 

An  intensified  pulmonary  secomi  sound  requires  a  strong  riglit  ventricle 
and  an  intact  tricuspitl  valve,  and  is  not  always  present.  In  ^K*noraI  terms, 
the  area  of  difiusion  of  a  mitral  regurgitant  nmrmur  is  toward  the  left  of  the 
apex-beat.  Wbatever  may  lie  its  cliaracter,  the  murmur  is  generally  loudest 
at  its  commencement.  A  loud  systolic  murmur  at  the  apex,  and  not  heard 
at  the  back,  is  probably  not  produced  by  mitral  reflux. 

An  at  the  aortic  orifice,  so  at  the  mitral,  stenosis  and  regurgitation  are  apt 
io  occur  in  the  same  individual,  giviug  rise  to  a  combined  presystolic  and 
l^stolic  murmur^  which  is  a  contintious  murmur  that  begins  shortly  after  tlie 
second  sound  of  tho  heart  and  often  continues  until  the  second  sound  com- 
mences. The  two  sounds,  although  mingling  to  form  one  murnnir,  am,  in 
the  majority  of  case^,  be  rea<lily  distinguishecl  from  each  other,  for  the  point 
of  maximum  intensity  and  the  very  limited  area  of  diilbsion  of  a  preM'jtoJic 
murmur  readily  distinguish  it  from  a  mitral  systolic  which  is  audible  in  the 
left  scapular  region.  It  is  important  to  recognize  the  existence  of  both  these 
Vol.  Ill 
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murmurs  in  estimating  tlie  prognosis  in  any  case.    Gtittman  mentions  a  cne 
where  five  diBtinct  murmurs  were  combined  and  yet  clefirly  distin^iisbablc, 

DiFFKREXTiAL  DIAGNOSIS. — It  is  iij^uiilly  uot  difficult  to  recogTiize  mitral 
regurgitation.  The  seat  and  rliythtii  of  the  murmur  and  its  area  of  ditrusion 
are  siiffitii^ut  to  distingui??h  it  from  other  cardiac  murmurs.  The  ehuructer 
of  tlie  j>ul!5e,  the  symptoms  referable  to  the  right  heart,  and  the  puhnonary 
complications  will  aUo  a,Hsist  in  its  diagnosis. 

It  may,  however,  be  mii?takcn  for  aortic  ohstniction,  since  both  give  rise  to 
a  systolic  murmur,  for  tricuspid  regurgitation,  for  fibroid  disease  of  the  heiirt, 
and  for  roughening  of  tlie  ventricular  surface  of  the  mitnil  valve  or  of  the 
ventricular  wall  near  the  aortic  orifice. 

The  diagnosis  b^'tween  mitral  regurgitation  and  aortic  stenosis  ha&  already 
been  given  (see  page  6*>7). 

Mitml  and  tricuspid  insuffieieney  both  produce  a  s^^stolic  murmur,  but  a 
mitral  regurgitant  murmur  has  its  maxinmm  of  intensity  at  the  apex,  and  iii 
conveyed  toward  the  left  axillary  and  scapular  regions,  while  the  maximum 
intensity  of  a  tricuspid  regurgitant  miirnmr  is  to  the  right  of  the  ba^  of  the  ] 
xiphoid  cartilage,  and  it  is  tnrusmittcd  upward  and  to  tne  right :  the  area  of  ' 
transmission  estiiblishes  the  diugmisis. 

Puloionary  symptoms  arc  prominent  in  mitral  reflux,  and  absent  in  tricus- 
pid regurgitation.  The  pidmonary  second  sound  is  markedly-  "  ''1  in 
tricuspid  regurgitation »  and  markedly  iutcnsitied  in  mitral  regi  a. 

Fibroid  di.nesise  of  the  heart  may  produce  a  systolic  apex  murmur,  but  it  10 
an  exceedingly  rare  d!i*ease»  a  uathologieal  curiosity.* 

Roughening  of  the  ventricular  wall  gives  rttje  to  a  murmur  which  has  its 
maxinmm  intensity  at  the  base  of  the  heart,  and  is  transmitted  along  the 
aortic  arcli  and  into  the  vessels  which  spring  from  it  in  the  thonix. 

The  vibration  of  an  irregular  chord [e  tendinea)  stretched  across  the  aortic 
orifice^  its  extremities  being  inserted  into  opposite  walls  of  the  ventricle,  may 
produce  a  systolic  musical  murmur,  but  the  line  of  its  transmission  will  corre- 
spond to  that  of  an  aortic  obstruction.  A  systolic  mitral  murmur  due  to  tho 
sudden  rupture  of  one  or  a  number  of  the  valve-flaps,  of  the  papillary  mus- 
cles or  tendons,  is  accompanied  by  a  loud  systolic  blowing  murmur,  which  is 
immediately  accompanied  by  all  the  urgent  symptoms  of  acute  pulmonary 
congestion. 


Pulmonary  Obstruction. 

On  account  of  the  infrequency  of  disease  of  the  pulmonic  valves  verv  little 
is  known  of  the  phenomena  to  which  such  diseases  may  give  rise.  Tn  fact* 
they  are  bo  rare  that  there  is  no  written  hi.**tory  of  their  subjective  ^rmptoms; 
their  diagnosis  is  only  arrived  at  by  exclm^ion,  and  they  cannot  be  recogaixed 
except  by  the  physical  signs  which  attend  them. 

As  has  been  already  stated,  endocarditis  in  the  right  heart  is  rare,  except 
in  intra-uterine  life,  and  the  various  conditions  of  the  aorta,  atheroma,  aortitis, 
etc.,  which  I  have  mentioned  in  the  etiology  of  aortic  valvular  disease  have 
no  analogues  in  the  pulmonary  vessels. 

Usually,  valvular  disease  of  the  right  heart  is  the  sequela  of  lesions  in  the 
left.  It  must  he  remembered,  however,  that  the  pulmonary  artery  may  be- 
come atheromatous.  I  have  already  shown  (see  p.  »>66)  how  certain  valvular 
diseases  of  the  left  heart  may  induce  such  a  pathological  condition.  But  even 
under  such  conditions  disease  of  the  pulmonary  valves  is  rare.     Balfour  be-  , 

Mn  the  Paiholofjkal  TrfinmeJions  (1874,  vol.  XX v.  p.  64)  Fflgge  recorrls  a  few  caacfi,  and 
mentions  that  perliftpa  one  positiv^e  indteatkm  of  fll»roid  disease  of  the  heart,  rather  tbaa 
of  ft  valvular  lesion,  maj  be  found  Id  ila  resLstiiig  treatment  with  greats  oLstiiaacf. 
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lieves  tbat  constriction  of  the  pulmonar)"  artery  may  occur  at  various  periods 
of  iiitra-uterine  life.  As  a  rule,  the  pulmonary  valves  are  subject  to  no  lesions 
except  congenital  malformation. 

Morbid  Anatomy* — Bert  in  records  an  instance  of  pulmonary  obstruction 
where  the  valves,  distorted  and  adherent,  formed  a  horizontal  septum  across 
the  orifice,  it  being  barely  onc-fotirth  of  an  in^^h. 

A  rigid  tricuspid  valve  has  been  fuund  to  be  the  cttuse  of  obstruction  at  the 
pulmonary  orifice,  the  pulninnary  valves  tlieinseivea  being  normal.  A  few 
autopsies  nave  reveided  obstructions  at  the  ])ulnifmary  artery,  caused  not  so 
much  by  valvular  defect  as  by  aneurisnii?,  tumors  of  the  pericardium  or  of 
the  anterior  mediastinum,  enlarged  bronchial  glands,  or  pressure  of  a  solidi- 
fied lung. 

The  pulmonary  artery  may  be  occluded  just  beyond  the  valves  by  a  can- 
cerous tunu^r,  and  there  arc  examples  where  a  phthisical  process  in  the  lell 
lung  has  induced  it. 

A  murmur  indicative  of  pulmonary  obstruction  may  be  produced  by  a 
ca rd  i  ac  t  b ro  m  bosis. 

I  have  placed  these  statements  under  the  head  of  its  morbid  anatomy  for 
the  reason  that  they  cannot  be  appreciated  and  their  pathological  significance 
realized  during  life. 

Reasoning  from  analojry,  obstruction  at  the  pulmonary  orifice  ought  to  be 
followed  by  compensiatory  liy])ertrophy  of  the  right  ventricle  and  acconipimied 
by  tricuspid  regurgitation  and  dilatation  of  the  right  auricle. 

Ormerod  records  3  cases  ^  where  pulmonary  obstruction  was  diagnosticated 
during  life,  and  where  the  post-mortem  proved  the  accuracy  of  the  diagnosis: 
2  of  these  cases  occurred  in  men  under  twenty-eight,  and  the  otlier  in  a 
woman  of  twenty-one.  In  2  of  these  cases  all  the  other  cardiac  valves* 
were  healthy.  Xlie  pulmonic  orifice  would  barely  admit  the  introduction  of 
a  gwisequilL  War  burton  Bigbie  mentions  a  case  (man  jct,  eighteen)  where 
reflux  and  stenosis  at  the  pulmonary  orifice  coexisted.  There  were  four 
valves,  and  these  were  incompetent     All  the  other  valves  were  uonnaL 

Congenital  stenosis  of  the  infuudilmlum  of  the  right  ventricle  is  the  prob- 
able result  of  foital  myocarditis  or  of  syphilis. 

I  have  never  met  but  two  pulmonic  obstructive  murmurs  where  subsequent 
autopsies  were  obtained.  In  both  ca^^cs  it  wtis  found  that  the  murnmr  had 
been  produced  by  mediastinal  tumors  pressing  on  the  pulmonic  artery  so  aa 
to  diminish  the  calibre. 

Etiology. — Pulmonary  stenosis  is  rarely  the  result  of  endocarditis  or  of 
degenerative  changes  in  the  pulmonary  artery.  Beitin  states  that  wdien 
abnormal  communication  between  the  two  sides  of  the  heart  has  existed,  the 
arterial  bloml  has  excited  endocarditis  in  the  right  heart. 

Syphilis  has  been  advanced  as  a  possible  cause  of  degenerations  at  the  pul- 
monic orifice. 

Symptoms. — The  only  rational  symptoms  that  have  been  noted  in  the  few 
recorded  cases  of  pulmonic  disease  admit  of  manifold  explanations,  and  no 
one  is  either  constant  or  diagnostic.  In  some  case^  anaemia  existed,  in  others 
there  were  cardiac  palintation,  dyspnoea,  cyanosis,  and  dropsy ;  but  none  of 
these  l>elong  exclysively  to  a  pulmonic  lesion  nor  do  they  necessarily  depend 
upon  it. 

Physical  Signs. — Inspection,  palpation,  and  percussion  give  negative  rather 
than  positive  results.  In  a  few  instances  palpation  may  give  a  systolic  thrill 
confined  to  the  second  left  intercc>stal  articulation,  Such  a  i*remissement 
results  both  from  roughness  and  contraction  of  the  pulmonic  orifice. 

Auscultation.— A  systolic  murmur  is  beard  with  its  maximum  intensity 
directly  over  the  pulmonic  valves ;  it  is  very  superficial,  and  consequently 

*  J^din.  MetL  and  Surg.  Joum. 
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very  distinct,  and  it  is  limited  in  its  diiiuii^ion.     It  id  never  ht^ard  at  the 

xiplioid  cartilage  nor  along  the  course  of  tlie  aorta.  If  it  has  an  area  of 
diffiisioD,  it  is  toward  the  left  shoulder.  The  murnuir  m  loud  and  soft  in 
character,  ^oinctiiues  bellows.  It  la  not  audible  in  tlie  veaeeb  of  tlie  neck  Dor 
is  it  attended  l»y  arterial  pulsation. 

When  phthisical  cousolidatlon  partially  occludes  the  pulmonary  artery,  a 
loud  but  soft  eystolic  nnirniur  is  luard,  which  is  sometimes  high-pitihcd  and 
musical,  and  otien  entirely  suspenchnl  during  a  full  inspiration.  In  asome  few 
instances  there  is  a  bruit  de  diable  in  tlie  jugular  %'eiiis. 

Differential  DiA<iN<jem. — It  la  possible  to  couibuud  a  pulmonic  obstruc- 
tive murmur  with  a  mitral  regurgitation  whicli  is  propagated  upward  into  the 
Idl  auricular  aptpendix.  But  the  area  of  a  mitral  regurgitant  is  also  backward, 
and  by  this  it  could  be  distinguielicd  from  a  pulmonic  obstrnction.  Beside?, 
in  mitral  disease  the  pulse  is  very  diflcrcnt  from  the  pulse  of  pulmonary 
fiteuosis. 

Aortic  stenosis  can  hardly  he  mistaken  for  pulmonary  obstruction,  for  the 
arterial  pulsation,  the  peculiar  pulse,  and  the  transmission  of  the  mumiur 
into  the  arteries  of  the  neck  will  suffice  to  dit^irimimite  In^tween  them. 

An  aneurism  at  the  »iuus  of  Valsalva  may  produce  a  systolic  pulmonary 
murnmr  by  the  pressure  wliich  it  produces  upon  the  pulmonary  artery,  ti 
would  be  impossible  to  distinguish  it  from  a  pulmonic  st*ncjai& 

The  diagnosis  of  pulmonary  obstrueth'n  is  usually  reached  only  by  exdu- 
sLon. 

Pulmonary  Regurgitation. 

This  form  of  valvular  lesion  is  exceedingly  rare ;  indeed,  many  doubt  ita 
occurrence.  The  lesion  seldom  occurs  except  as  the  result  of  injury  or  con- 
genital defect,  and  there  are  but  few  i^eli-authenticatcd  cases  in  medical  liter- 
ature.* 

The  statement'  that  the  pulmonary  valves  exhibit  a  cribriform  conditioii 
nearly  as  often  m  the  aortic  is  not  sustained  In  this  countr}^  by  the  results  of 
po5t-mortem&.  In  one  of  the  cases  to  wbieb  I  have  referred  (p.  675)  as  aii 
example  of  pulmonar}^  stenosis  the  valves  were  likewise  found  insufficient. 
In  Bigbie's  ease  (referred  to  on  p.  675),  where  there  were  four  liaps  to  the 
valve  (producing  obstruction),  there  was  marked  insufficiency  coexisting. 

The  morbid  anatomy,  etiology^  and  rational  symptoms  do  not  require  a  sep- 
arate consideration.  The  anatomic^d  appearances  are  the  same  as  those  found 
in  simihir  conditions  of  the  aortic  valves,  and  the  etiology  and  rational  symp- 
toms are  the  same  as  those  of  puluionlc  i^teno^^ig, 

Phv6ic4^1  Signs. — Theoretical h%  pulmonic  regurgitation  f^hould  be  accompa- 
nied f)y  a  diafitolic  munnur  having  ita  maximum  intensity  over  the  pulmonic 
valves,  and  it^  area  of  diffusion  should  be  downward  and  toward  the  xiphoid 
cartilage.  It  should  be  ^oft  and  blowing  in  character.  This  murmur  is  rarely 
heard  alone:  it  h  usually  a.sfiociated  with  obstruction  at  the  same  orifice  or 
with  ponje  murmur  whose  origin  is  on  the  lefl  **ide  of  the  heart. 

Kiemeyer  states  that  dvj4pruea,  hemorrhagic  infarction,  and  consumption 
of  the  lungs  have  followed  insufficiency  at  the  pubnonary  orifice.  No  other 
authority  mentions  any  i?uch  symptoms,  while  the  assignment  of  valvulaj"  d\^ 
ease  as  a  cause  uf  phthisis  is  nut  iMsed  upon  clinical  facts. 

With  a  pulmonic  regurgitant  murmur  there  should  be  on  palpation  and 
percussion  physical  evidences  of  hypertrophy  and  dilatation  of  the  right 
heart,  the  rationale  of  whose  production  would  be  identical  with  that  which 
was  considered  in  aortic  regurgitation,  I  have  never  heard  a  regnrgittuit 
pulmonic  murmur. 

»  Path.  Tmni.j  vol.  xvi.  p.  74.  *  Dis.  of  the  Beart^  ] 
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DiFPEBENTiAL  D1AGNO6IS.— The  murmur  of  pulmonary  regurgitation  may 
be  miataken  for  tliat  of  aortic  regur^'itation.  The  points  in  connection  witn 
their  ditferentiation  are  fully  dLscus^^cd  on  p,  f3n4. 

The  PKOGNQgia  and  treatment  are  identical  with  those  of  the  former 
lesion. 

Tricuspid  Stenosis, 

This  valvular  lesion  is  so  rare  that  there  are  no  established  rules  for  its 
dia<i^nosis. 

Its  MORBID  APFEABANCE9  and  ETIOLOGY  are  the  same  b&  those  of  pul- 
monic stenmis. 

The  SYMPTOMS  of  tricuspid  stenosis  would  be  those  due  to  obstruction  to 
the  entire  venous  circulation.  The  right  auricle  would  be  dilated,  and  there 
would  be  visceral  cnlargcnients  in  the  abdomen,  cyanosis  of  the  face  and 
extremities,  scanty  and  aUmmiiKms  urine,  hemorrhoidal  tumors,  headache, 
diz//ine.s^  and  vertigo  due  to  puj^^sive  cerebral  hyjiertemia,  and  tinally  general 
anasarca.  The  few  recordf^d  cases  were  asscFciated  with  mitral  stenosis  with 
one  exception,  a  case  of  Bertin't?,^ 

In  a  case  exhibited  by  Quaiu  the  tricuspid  i3aps,  thick  ami  opaque,  were 
united  for  one-third  of  their  extent.  In  the  other  ca.*cs  the  valve-tiaps 
formed  a  diaphragm  whose  central  opening  varied  in  size,  admitting  only 
the  point  of  one  tinger.  In  every  condition  of  tricuspid  stenosis  the  heart 
was  enlarged. 

Tricuspid  stenosis  (as  in  pulmonic  stenosis)  may  be  the  result  of  pressure 
of  tumoi^. 

In  all  well-authenticated  cases  the  chief  symptoms  seem  to  be  extreme  livid- 
ity,  palpitation,  and  dyspnoea. 

Physical  Signs, — Infipccti<m  reveals  general  cvanosis.  The  juguhir^  are 
turgescent  and  exhibit  presystolic  puliation,  'fhis  pulsation  is  sometimes 
the  only  inconvenience  the  patient  suffers. 

Palpation  may  dii^cover  a  venous  thrill  at  the  base  of  the  neck* 

Percussion  may  show  the  right  auricle  to  be  greatly  enlarged,  and  cardiac 
dubicss  will  be  increased  laterally  and  toward  the  right. 

Auscultation. — Tricuspid  stenosis  should  be  attended  by  a  pi^^stolic  mur- 
mur whose  mnxiraum  intensity  would  be  at  the  lower  poition  of  the  giternum 
just  above  the  xiphoid  cartilage.  This  murmur  may  be  propagated  faintly 
toward  the  ba.se,  but  never  toward  the  apex  of  the  heart  It  is  sometimes 
accompanied  by  fremitus. 

Hayden  offers  the  following  diagnostic  point :  The  murmur  of  mitral  ste- 
nosis (without  which  tricuspid  stenosis  never  occurs)  is  limited  to  the  apex 
region ;  a  murmur  of  the  same  rhythm  is  produced  at  the  sternum  by  tricus- 
pid stenosis,  **  and  between  these  two  localities  there  is  a  point  where  no  mur- 
mur can  be  heard." 

It  is  unnecessary  to  consider  its  differential  diagnosifl. 

The  lesion  would  be  diagnosticated  (if  at  all)  by  exclusion,  and  prognosis 
and  treatment  would  depend  on  the  gravity  and  sequelie  of  the  accompany- 
ing condition— viz.  Mitral  Stenosis  (q,  v.),  for  the  rule  is,  that  stenosis  of 
the  tricuspid  never  occurs  unless  there  is  extensive  mitral  olistruction,  and 
the  latter  condition  is  always  the  predominant  one* 


Tricuspid  Begurgitation. 

Regurgitation  at  the  tricuspid  orifice  is  generally  secondar}'  to  mitral  ste- 
nosis or  regurgitation  ;  primary  disease  of  the  tricuspid  valves,  however,  is  not 
infrequent, 

^  IVotl^  des  MidadUt  du  Cbur,  Obs.  17. 
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Morbid  Anatomy. — The  valvular  lesions  which  lead  to  tricuspid  inauf- 
ficiency  are  simihvr  to  those  which  produce  mitral  insufficiency.  Ihe  valves 
are  thickened^  shrunkcu,  aod  opaque,  the  papillary  muscles  are  shortened, 
thickened  J  and  the  chordxe  tendineie  undergo  similar  changes  and  are  same- 
times  adlierent. 

The  valves  or  the  chord aj  tendinese  and  columnae  carneas  may  rupture;  in 
either  caj^e  acute  and  extensive  iusufficiency  rei?ulta,  as  has  been  stated. 
Acute  endocarditis  of  tlie  right  heart  \a  nire  in  adult  life,  but  when  it 
occurs  the  tricuspid  valves  are  its  primary  and  principal  seat 

The  rc4i8on  for  this  is  found  in  their  anatomical  structure  and  in  the  ten- 
sion to  which  they  are  subject  in  diseases  of  the  mitral  valves.  They  are 
rarely  the  seat  of  rheumatic  endocarditis  or  calcareous  degenerations. 

Ulcerative  endocarditis  is  sehlom  met  with  in  tlie  right  heart.  In  a  case 
recorded  by  Charcot  and  Vulpian  one  of  the  tricuspid  valves  was  eollened 
and  perfonited.  presenting  numerous  vegetations.  Scattered  absceases  in  the 
lungs  were  found  in  this  ca.*e. 

Any  infection  through  emboli  from  tlie  tricuspid  flaps  will  produce  sec- 
ondary effects  within  the  thoracic  cavity.  Tlie  hitit  etiect  of  tricuspid  regur- 
gitJition  is  dilatation  of  the  right  auricle;  following  this  there  will  l>e  more 
or  less  hvpertrophy  of  its  walls.  As  soon  as  the  valves  in  the  subclavian 
and  jugular  veins  are  no  hmgcr  able  to  resist  the  regurgitant  current  jugular 
puliation  follows.  But  l>cft<re  this  occurs  the  tributaries  of  the  inferior  cava 
and  the  orgtms  to  which  they  are  distributed  will  become  greatly  engorged, 
for  they  have  no  valvcjs  to  resi^jt  the  regurgitant  current,  as  are  found  in  the 
veins  coming  from  tlie  upper  part  of  the  body.  The  inferior  cava  and  the 
hepatic  veins  sometimes  Ivecome  enormously  distended  under  these  circum- 
stances, and  the  liver  will  show  the  peculiar  section  that  has  gained  tor  it 
the  name  of  nutmeg  liver. 

Following  the  hepatic  changes,  the  skin  assumes  a  dingy  yellow  hue.  When 
this  is  combined  with  cyanosis  it  produces  a  peculiar  greenish  tint  which  is 
only  met  with  io  heart  disease.  The  spleen  enlarges  and  liardens;  the  mucous 
membrane  of  the  stoniach  is  congesten,  ecchymotic,  and  often  presents  numer- 
ous hemorrhagic  erosions.  Inlestimil  catarrh  is  suhseqaently  develom-d,  and 
the  general  venous  congestion  w^hhin  the  abdominal  cavity  is  exhibited  by 
hemorrhoids  and  ascites.  The  kidneys  become  congested  and  stony,  and 
thrombi  may  form  in  the  femoral  vem  and  induce  subsequent  pulmonary 
infarctions. 

The  stasis  in  the  veins  below  the  difiphrngm  is  accompanied  by  transuda- 
tion of  serum — ^vsl  m  the  ankles,  and  thence  the  dropsy  progresses  upward 
until  the  patient  may  finally  reach  a  condition  of  general  anasarca.  The 
obstruction  to  the  general  systemic  circuhition  which  re*^ult«  may  subject  the 
left  ventricle  to  so  much  extra  labor  thut  it  hvfMirtrophtcSf  and  then  we  have 
the  infrequent  occurrence  of  disease  of  the  left  heart  following  that  of  the 
right. 

Since  tricuspid  reflux  has  mitral  disease  for  its  principal  cause  in  abnormal 
cases,  the  heart  becomes  greatly  enlarged  and  a  condition  of  extreme  cardiac 
dilatation  and  hypertrophy  is  reached. 

Etiology. — As  hsas  l>een  stated,  the  most  irequent  cause  of  tricuspid 
regurgitation  is  mitral  disease,  either  stenosis  or  regurgitation.  Any  con- 
dition of  the  lungH  which  will  produce  hyjK!rtrophy  and  dilatation  of  the 
right  ventricle  will  lead  to  it;  it  is  met  with  in  extensive  pulmonary 
emphysema^  in  cirrhosis  of  the  lung,  and  in  extensive  chronic  bronchitis. 
Balfour  regards  chronic  bronchitis  a^  its  most  frequent  cauBe  after  mitral 
stenosis. 

It  is  possible  for  any  valvular  disease  in  the  left  heart,  when  of  long  dura- 
tion, to  lead  to  tricuspid  regurgitation.    From  all  these  causes  the  rationale  la 
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the  same :  the  abnormal  amount  of  blood  in  the  right  ventricle  presses  with 
undue  force  against  a  valve,  which  physiologists  regard  na  normaUy  Blightlj 
insufficient;  the  stress  ujwn  the  valve-flaps  and  the  valvular  attachments 
IS  such  that  endocardial  inflanimation  is  excited  at  the  part  subject  to  the 
great<.-st  strain,  and  valvular  insufficiency  is  the  result. 

It  is  possible  for  disease  of  the  tricuspid  valves  to  result  from  any  of  the 
causes  which  have  been  enumt.'rated  on  p,  666  as  etiological  factors  in 
valvular  diseases. 

Symptoms. — Tricuspid  regurgitation  being  in  the  majority  of  cases  sec- 
ondary to  some  other  valuuhir  disease  or  some  chronic  pulmonary  aflection, 
its  symptoms  during  the  early  stages  are  vague  and  marked  by  those  of  the 
primary  disease.  But  as  soon  as  the  valves  become  so  insufficient  that  the 
venous  return  is  markedly  impeded,  a  train  of  symptoms  is  developed  which 
has  its  origin  in  the  visceral  derangements  already  referred  to. 

In  addition  to  these  symptoms  there  may  be,  with  extensive  tricuspid 
regurgitation,  cardiac  palpitation,  cardiac  d3^spnaia,  and  marked  irregularity 
in  the  force  and  rhythm  of  the  heart.  The  liver  and  spleen  arc  enlarged,  the 
skin  beconiea  dingy,  and  there  is  obstinate  constipation  with  hemorrhoids. 
The  liver  is  likewise  rendered  very  liable  under  such  circumstances  to 
attacks  of  interstitial  hepatitis.  Venous  stasis  is  evinced  by  dyspepsia, 
nauj»*m,  vomiting,  and  hiemiitemesis.  The  secretion  of  the  kidneys  is 
scanty,  dark-colored,  of  high  specitic  gravity,  ot\en  containing  albumen 
and  casts. 

Passive  cerebral  hyperiemia  is  marked  by  headache,  dizziness,  vertigo,  and 
musca'  volitantes,  and  there  is  a  peculiar  mental  disturbance  which  is  not  met 
with  in  any  other  form  of  heart  disease. 

Late  in  the  disease,  if  the  patient  is  placed  in  a  horizontal  position,  the 
face  becomes  turgid  and  blue,  and  if  he  remain  long  in  the  recumbent  posi- 
tion (?tu[)or  and  conui  may  supervene.  Jugular  and  epigastric  pulsation  are 
eharacterihtic  physical  signs. 

A  very  late  symptom  is  dropsy,  which  begins  at  the  ankles  and  extends 
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TrleuBpld  BegnrgiUlJoD  (after  OulubJn):  #r,  a,  anidkrotto  wave  ifDchroDoiu  witji  llie  Aurkiilar  •yttole, 
and  CRusod  bjr  reHui  iut<>  tb«  lurgu  veiaa. 

upward  until  there  is  general  anasarca.  It  is  a  point  to  be  noticed  that  in 
the  dropsy  from  tricuspid  reilux  the  genital  organs  sutler  slightly  if  at  all. 

Physical  Bigns. — Inspection.— In  extensive  tricuspid  disease  the  area  of 
the  cardiac  impulse  is  increased  more  than  iu  any  other  valvular  lesion.  This 
area  sometimes  extends  from  the  nipple  to  the  xiphoid  cartilage,  and  it  may 
reach  as  high  as  the  second  right  interctostal  snac^.  There  is  a  visible 
impulse  in  the  jugular  veins,  more  apparent  in  the  right  than  in  the  left. 
Sometimes  the  veins  in  the  face,  arms,  and  hands,  or  even  the  thyroid  and 
mammary  veins,  are  seen  to  pulsate. 

Palpation,- -The  apex-beat  is  indistinct,  except  in  cases  where  there  is 
marked  hypertrophy  of  the  left  ventricle.  Pulnation  occurs  in  the  epigas- 
trium, which  may  he  due  to  refiux  into  the  enlarged  hepatic  veins  or  to  the 
fact  that  the  dilated  and  hypertrophied  right  ventricle  so  presses  on  the  liver 
thai  the  impulse  is  conveyed  through  the  diaphragm  with  each  cardiac  pul- 
sation. Guttman  thinks  epigastric  pulsation  is  due  wholly  to  reflux  into  the 
veins  of  the  liver,  and  not  to  right  ventricular  pulsation. 
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Early  in  the  disease  the  impulse  in  the  jugulars  is  confined  to  the  lower 
part  of  the  vessels,  particularly  to  the  sinus.  Beyond  this  point  the  ^ein 
merely  undulates.  Later,  a  systolic  pulsation  m  felt  m  high  up  aa  the  an^fe 
of  the  jaw,  and  may  be  accompanied  by  distinct  though  feeble  presystolic 
pupation. 

The  liver  may  first  simply  undergo  systolic  depression,  chiefly  at  the  left 
lobe;  secondly,  tLe  whole  liver  may  have  an  impulse  coming  from  an  enor- 
mously dilated  vena  cava ;  and  thirdly,  the  systolic  pulsation  of  the  veins 
within  the  organ  may  give  to  it  a  palpable  expauso-pulsatory  movement. 
The  hepatic  pulsation  is  rhythmical  with  the  cardiac  impulse.  In  rare  cuaes 
it  precedes  jugular  pulsation.  Sometimes  pulsation  m  felt  in  the  femoral 
veins* 

Sphygraographic  tracings  of  the  jugular  pulse  show  it  to  be  dicrotic. 

Percussion  shows  an  increase  in  the  area  of  cardiac  dulness  to  the  right  and 
upward,  sometimes  as  far  as  the  second  intercostal  space. 

Auscultation. — The  murmur  of  tricuspid  ineufiiciency  is  heard  with,  or 
takes  the  place  of,  the  first  sound  of  the  heart ;  it  is  superficial,  of  low  pitch, 
blowing,  ioft,  and  faint,  and  is  heard  with  the  greatest  intensity  over  the 
lower  part  of  the  sternum,  at  its  left  border,  between  the  fourth  and  sixth 
ribs.  It  is  rarely  audible  above  the  third  rib  or  to  the  left  of  the  aiM?x*beat. 
This  murmur  is  transmitted  from  the  region  at  the  base  of  the  xiphoid  earti- 
lage  u J) ward  and  to  the  right  from  one  to  two  inches.  Sometimes  it  is  heard 
only  over  a  very  limited  area,  and  then  it  may  be  overlooked. 

Differential  Diagnosis. — ^A  tricuspid  regurgitant  murmur  may  be  con- 
founded with  that  due  to  aortic  obstruction,  pubnonic  obstruction,  and  mitral 
regurgitation.  A  tricuspid  regurgitant  murmur  is  never  audible  above  the 
third  rib ;  is  not  accompanied  by  an  accentuation  of  the  second  sound  over 
the  pulmonary  ttrter}%  but  by  jugular  and  epigastric  pulsation;  and  is  heard 
with  maximum  intensity  near  the  base  of  the  engiform  cartilage^  Theae 
points  are  siiffieient  todiferentiate  it  from  an  aortic  or  pulmonary  ob^ttructive 
murmur.  The  diflerential  diagnosis  between  it  and  a  mitral  regurgitant  mur- 
mur has  been  given. 

pRCHJNOsis  IN  Valvular  Diseases  of  tde  Heakt.^ — Any  statements  as 
to  the  duration  of  life  in  valvular  diseases  of  the  heart,  and  their  relative  fre- 
quency as  a  cause  of  death  (especially  of  sudden  death),  must  be  ba^d  upon 
personal  observation,  and  necessarily  will  differ  with  different  observers. 

In  order  to  establish,  if  possible,  a  basis  of  comparison  for  the  dlflerent  val- 
vular lesions,  I  give  a  resuni6  which  I  have  made  of  81  cases,  in  all  of  which 
autopsies  were  made  and  the  diagnosis  of  valvular  disease  veriiicfl.* 

In  14  cases  of  various  valvular  lesions,  each  of  which  was  acconipanied  by 
cardiac  hypertrophy  and  dilatation,  50  per  cent,  of  the  deaths  were  due  directly 
to  the  valvular  lei^ion.  In  1  of  these,  where  there  was  stenosis  at  both  aurie- 
ulo-ventricular  orifices,  death  was  sudden. 

In  L5  cases  of  valvular  disease,  in  which  there  was  only  cardiac  hypertro* 
phy,  there  were  11  deaths  from  the  heart  lesion.  In  5  of  these  death  occurred 
guddenly,  and  these  5  sudden  deaths  were  al!  dircctlv  due  to  the  heart  lesion. 

In  6  casps  of  valvukir  disense  accompanied  by  dilatation  alone,  4  deaths 
resulted  directly  from  the  heart  lesion,  and  2  of  these  were  sudden. 

In  15  cases  wliere  the  aortic  valves  were  involved  (either  calcified,  rigid, 
or  atheromatous)  the  he^irt  k^ion  was  not  the  cause  of  death  in  any  case. 
Of  these  15  cases,  sudden  death  occurred  hut  in  2 ;  in  1  there  were  firm  and 
long-«tandiDg  pericardial  adhesionj^^  and  in  the  other  cerel»ral  apoplexy. 

In  12  caK^  of  calcification  of  the  mitral  valve,  no  death  occuri'ed  as  the 
direct  result  of  the  valvular  lesion,  and  there  were  only  2  sudden  deathgp 
both  from  cerebral  apoplexy. 

'  Med,  lUc,  K  r.,  AprU  1, 1870,  p.  66  «f  msq. 
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The  aortic  and  mitral  valves  were  di^ajied  in  14  cases ;  id  2  of  these  only 
did  death  r^ult  from  the  heurt  lei^ion,  and  the  only  three  sudden  deaths  iu 
this  class  were  from  urn^mia,  afMiplexy^  and  croupous  lan^ngitis. 

The  aortic  and  pulmonic  valves  were  both  di.*eased  in  3  causes  which  died 
suddenly^  and  in  do  instance  wtu«  death  due  directly  to  the  heart  lesioui?. 

In  2  cm^  there  was  dideafie  at  the  aortic,  mitral,  and  tricuspid  orifices,  and 
no  sudden  death* 

Thut*  it  will  be  seen  that  of  the^e  81  ca^s,  in  24  only  wa^  death  due  directly 
to  the  heart  lesion.  There  were  only  8  sudden  deaths  due  directly  to  the  heart 
lesion. 

The  results  of  personal,  clinical,  and  pathological  ol>servation  lead  me  to  the 
opinion  that  the  loudness,  haryhnciis,  and  ibe  area  of  diffusion  of  any  cardiac 
murmur  have  little  to  do  with  its  prognosis. 

I  dedyce  from  the  above-men tioned  cjise**  that  cardiac  murmurs  rarely  neces- 
sitate a  bad  prognosis  unless  hyiXTtrophy  and  dilatation  coexist ;  but  so  soon 
as  the  signs  of  considerable  dilatatiim  and  hypertn)|»Iiy  are  present  a  great 
variety  of  complications  are  liable  to  occur. 

In  1870,  I  had  a  patient  sixty  years  of  age  with  extensive  aortic  reflux, 
who  had  been  under  my  observation  eight  years^  during  which  time  he  had 
three  attacks  of  pneumonia.  There  w^ere  no  appreciable  signs  of  ciirdiac 
dilatation  in  hb  case. 

Walshe  says:  "The  order  of  relative  gravity,  as  estimated  not  only  by 
their  ultimate  lethal  tendency,  but  by  the  amount  of  complicated  miseries 
they  inflict,  is — 1,  tricuspid  regurgitation;  2,  mitral  obstruction  and  regur- 
gitation J  3,  aortic  regurgitation ;  4,  pulmonic  obstruction,  5,  aortic  obstruc- 
tion;' 

The  following  are  conditions  which  render  the  prognosia  in  each  valvular 
lesion  more  or  less  unfavorable : 

In  aortic  stenosis  the  prognosis  ia  less  grave  than  in  any  other  valvular 
lesion.  Life  may  be  prolonged  and  good  health  enjoyed  for  many  years. 
Yet  it  must  be  remembered  that  extensive  aortic  stenosis  rarely  exists  with- 
out attendant  regurgitation. 

So  long  as  the  hypertrophy  of  the  left  ventricle  compensates  for  the  obstruc- 
tion, the  prognosis  is  good  ;  but  when  the  hyjiertrophied  walls  fail  to  overcome 
the  obstruction,  dilatation  begins,  and  the  ventricular  systole  becomes  feeble 
and  intermitting,  and  the  arteritd  supply  to  the  brain  is  so  much  diminiahed 
as  to  lead  to  cerebral  amemia. 

If  after  sudden  exertion  or  violent  muscular  effort  there  is  interruption  or 
great  irregularity  in  the  he^irt's  action,  sudden  death  may  occur  from  a  com- 
plete arrest  of  the  ventricular  systole. 

Evitlences  of  ex(?esjiive  hypertroph}^  and  dilatation,  the  occurrence  of  svn- 
cope,  sign.^  of  cerebral  aniemia,  attacks  of  vertigo,  great  musrular  prtwftnition, 
continued  and  marked  pakness  of  the  face,  ami  irregularity  of  the  pulse,  ren- 
der the  prognosis  exceedingly  unfavorable  in  aortic  stenosis. 

If  the  presence  of  vegetations  can  l)e  determined,  there  is  danger  from  cere- 
bral embolism. 

When  there  are  no  evidences  of  alterations  in  the  ventricular  walls  after 
an  aortic  obstructive  murmur  has  existed  for  some  time,  it  may  he  assumed 
that  no  vegetations  exbjt  on  the  valves,  and  that  the  murmur  is  not  due  to 
extensive  aortic  stenosis,  and  conser|uently  is  not  dangemns  to  lii'e. 

When  the  mitral  valves  become  involved,  the  combined  lesions  render  the 
prognosis  unfavorable. 

Death  may  result  from  cerebral  complications,  pulmonary  oedema,  or  car- 
diac degeneration. 

Aortic  insufficiency  is  a  much  graver  form  of  valvular  disease  than  aortic 
atenosis.    It  is  difficult  to  estimate  the  probable  duration  of  lile  in  aoitio 
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insufBcicncjr,  for  it  frequently  gives  rise  to  no  symptora  that  would  lead  to 
it^  diagnosis  until  it  is  far  advanced.  Twenty-one  days  and  five  years  are 
the  extreme  limits  that  have  bcea  recorded.  It  mui?t  always  be  l>ome  in 
mind  in  et^ti mating  the  factors  for  and  against  a  good  prognosis  that  Id  naj 
other  valvular  legion  is  sudden  death  so  liable  to  occur.  Yet  the  record  of 
the  cases  which  I  have  given  (page  680)  indicates  that  mitral  steuosis  is 
nearly,  if  nut  (]uite,  as  frequently  a  cause  of  sudden  duitli. 

A  diflcased  valve  can  never  be  restored  to  its  normal  functloni«,  and  the  j 
shorter  and  more  gushing  the  murmur  the  more  extensive  the  regurgitation-  J 
Tlie  effects  of  the  regurgitation  must  be  carefully  estimated  bctbre  a  progno-  ] 
sis  can  be  given  in  any  case.  When  one  aortic  flap  is  puckered  and  shruakcii«  J 
the  other  two  may  elongate  and  compeusatc  for  the  patency.  But  this  occurs] 
only  in  very  young  subjects. 

Aortic  regurgitation  is,  however,  more  serious  in  the  very  young  than  in 
adults.  In  children  the  valvular  changes  are  less  atrophic  and  more  inflam- 
matory in  character. 

Where  the  diseiiBe  is  met  with  in  middle  life,  in  those  who  daily  undergro 
severe  mental  or  bodily  strain,  the  prognosis  is  unfavorable.  And  when  in 
such  patients  there  are  the  evidences  of  arterial  degeneration  or  a  tendency  . 
to  it,  the  dangers  are  greatly  increaa^^d,  for  the  hypcrtrophied  ventricle  drives  ' 
out  the  blood  from  its  dilated  cavity  with  greater  than  the  normal  force,  and 
the  vessels  being  weakened  there  is  great  danger  of  their  rupture;  hence 
the  fr-eqiient  occurrence  of  apoplexy  and  infarctions.  In  the  very  old  I  lmv« 
&t?en  aortic  incompetence  last  u  long  time  and  cause  little  inconvenience. 

Again,  the  prognosis  is  bad  wlien  cyanosis  and  dropsy  result  from  the  fail*. 
ure  of  a  dilated  and  hype rtrop hied  left  ventricle  to  empty  itself  This  weak* 
ness  is  the  result  of  that  interference  with  the  coronary  circulation  which  brings 
about  impaired  nutrition,  and  therefore  degeneration  of  the  heart-walU, 

When  mitral  insufficiency  is  secondarily  induced,  then  obstruction  to  the 
systemic  circulation  leads  to  induration  of  the  liver  and  kidneys,  which  inter- 
feres with  the  pcrfurnuince  of  their  functions  and  hn^steas  the  fat4d  issue* 

Hudflen  rupture  of  a  valve  or  valvular  disease  that  has  developed  very 
rapidly  is  more  dangerous  than  wlien  the  valvular  insufficiency  is  slowly  ' 
developed.  The  flap  or  flaps  involved  can  sometimes  be  determined  during 
life,  and  then  the  prognosis  will  be  more  or  less  favorable  according  as  the 
anterior  or  posterior  are  incompetent.  In  all  coses  the  prognosis  depends 
more  upon  the  condition  of  the  heart-walls  and  on  the  general  nutrition  tbaa 
uj)cm  any  other  element. 

When  aortic  regurgitation  is  complicated  by  aortic  stenosis,  mitral  n^r- 
gitation,  or  by  the  vascular  and  visceral  conditions  resulting  from  the  deniugtN- 
nient  of  the  circulation,  the  prognosis  is  exceedingly  unfavorable.  Deitth 
may  result  from  ei^ibolism,  ajMjplexy,  dropsy,  pulmonary  a-dema,  from  su<hl€'H 
cardiac  insufficiency,  or  from  visceral  complications.  When  the  rudial 
impulse  is  felt  a  little  after  the  ajx^x-beat,  it  is  always  important  to  determine 
whether  the  action  of  the  heart  remains  regular  under  mental  exciti^ment  or 
violent  physical  exertion :  if  it  doc^,  tlie  prognosis  is  far  better  than  when  it 
bee « Htics  i  r regu  lar. 

Mitral  stenosis  admits  of  but  slight  compensation  ;  if  extensive,  it  vs  always 
a  grave  disease.  The  prognosis  in  nny  case  can  be  estimated  by  the  severity 
of  the  thoracic  symptoms.  When  physicar exertion  greatly  exacerbates  the 
thoracic  symptoms,  the  prognosis  is  e^^yM^cially  bad;  for  during  violent  eserctse 
such  patients  are  not  only  liable  to  pulmonary  congelation  and  anh-ma,  but  to 
jjulmonary  infarctions  and  pulmonary  apoplexy  with  large  extras 

Where  mitral  stenosis  is  extensive  it  ranks  next  to  aortic  rcj^i  n  in 

its  danger  of  sudden  death.     The  statistics  furnished  by  Bellcvuu  Ih<ipitiil 
Bhow  sudden  death  to  occur  as  often  in  mitral  stenosis  as  in  aortic  reflux. 
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Congenital  mitral  stenosis  is  not  dangerous,  and  does  not  cause  much  em- 
irrasament,  for  it  is  invariably  associated  with  hyperplasia  of  the  pulmo- 
nary arterial  system.  The  later  in  life  mitral  stenoijis  oceurs,  the  mure  unfav- 
orable the  progno^iis, 

Mitml  regurgitation  uncomplicated  by  any  other  valvular  lesion  gives  rise 
to  very  little  di^turbanee  of  the  systemic  or  capillary  circulation.  It  is  more 
often  fully  compensated  for  than  any  other  valvular  lesion.  The  changes 
which  lead  to  it  are  of  slow  growth  and  their  teDdeuey  is  to  remain  stationary. 
Patients  with  a  moderate  regurgitation  at  the  mitral  oriiice  sutler  very  little 
except  during  or  after  violent  physical  exercise,  and,  were  it  not  for  the  slight 
dizziness  which  attends  it,  it  would  pass  unnoticed.  As  long  as  the  compen- 
satory hypertrophy  of  the  right  ventricle  is  sufficient  to  overcome  the  obstruc- 
tion to  the  pulmonary  circulatimi,  patients  with  this  form  of  heart  disease 
may  not  sutibr  fr<jm  dys[>ri(i?a  even  alter  vi^ilent  pliysical  exercise.  As  regards 
the  duration  of  life,  the  prognosis  iii  mitral  regurgitatiuo  is  good.  When, 
however,  mitral  steu*isia  and  regurgitation  coexist,  the  liability  to  sudden 
pulmonary  coniplicatious  becomes  so  great  that  a  very  guarded  prognosis 
must  be  given ;  and  it  must  be  remembered  that  combined  rctlux  and  steno- 
sis at  the  mitral  orifice  is  a  frequent  combination. 

In  verv  many  instances  it  is  unnecessary  to  tell  a  patient  with  mitral  reflux 
that  he  htis  an  incurable  heart  disease,  ibr  with  no  other  valvular  lesion  the 
individual  may  live  to  advanced  lite.  But  when  it  is  combined  with  mitral 
stenosis  it  nmst  be  regarded  as  a  very  serious  form  of  valvular  legion.  As 
soon  as  symptoms  occur  that  show  failure  of  the  right  heart,  the  prognosis 
becomes  unfavorable,  (Kdenia  of  the  extremities  ur  tkiid  in  any  of  the 
serous  cavities,  cyanosis,  dyspnoea,  and  haemoptysis,  are  indications  uf  such 
failure. 

Death  may  result  from  general  anasarca,  from  serous  effusions  into  the 
pleurie,  perit^ineum,  or  pericardium,  from  pulmonary  oedema  and  congestion, 
or  from  lieart-insulficiency. 

Extensive  oiistruction  or  regurgitation  at  the  pulmonic  orifice  would  neces- 
sarily lead  to  serious  re^sults,  but  there  are  no  reliable  data  upon  which  tlie 
prognosis  can  be  based. 

The  prognosis  in  tricuspid  obstruction  and  regurgitatinn,  when  associated 
mth  mitral  disease,  ia  very  grave;  but  it  is  not  as  bad  as  wlien  it  results  from 
chronic  bronchitis  and  pulmonary  cnipbyj^cnui. 

When  in  any  case  jugular  and  epigastric  puL^ation  are  marked,  the  changes 
in  the  various  organs  of  the  l>ody  already  referred  to  rapidly  ensue.  Walshe 
says  that  "tricuspiil  regurgitation  is  the  worst  of  all  valvular  lesions/' 
Patients  with  tricuspid  reflux  are  in  extreme  danger  from  intercurrent 
attacks  of  acute  pulmonary  hypertemia. 

Tricuspid  disease,  of  all  valvular  lesions,  leads  most  rapidly  to  cyanosis  and 
dropsy. 

Tit t:\TM  EXT. — The  treatment  of  aortic  stenosis  and  of  aortic  regurgitation 
may  be  summed  up  under  three  hea<ls — viz.  rest,  diet,  and  regimen* 

Ilcst  is  most  important;  it  m\M\i  be  mental  as  well  as  physical ;  the  appe- 
tite, emotions,  and  passions  must  be  kept  under  perfect  control:  these  indi* 
cations  are  best  maintained  by  a  sedentary  country  life.  Straining,  especially 
when  the  hands  are  above  the  head,  should  be  carefully  avoided. 

The  stomach  also  must  have  all  the  rest  compatible  with  the  most  perfect 
nutrition ;  it  is  frequently  a  difficult  matter  to  combine  both  indications,  for 
it  should  be  remembered  that  the  more  perfectly  the  nutritive  processes  are 
maintained  the  longer  will  the  cardiac  muscle  resist  degeneration.  8ugar, 
sweet  vegfjtables,  and  animal  fat  must  l>c  sparingly  indulged  in.  Tlie  fuod 
should  con?^ist  of  nitrogenous^  albuminoid  material,  and  should  be  taken  in 
quantities  that  do  not  disturb  the  heart's  action. 
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In  aortic  incompetence  patients  in  sleeping  should  aeeume,  as  niiarly  as 
possible,  a  horizontal  posture.  By  lying  on  their  backs  they  lower  the 
height  of  the  distending  column  of  blood,  and  tlius  relieve  bdtli  tlie  cnrdiac 
circulation  and  the  tendency  to  pulmonary  congestiun.  Bometinjei*,  when 
defective  aortic  pressure  reacts  injuriously  on  both  the  gastric  and  hepatic 
Becretions  and  limits  both  their  supply  and  their  efficiency,  moderate  aim- 
holic  stimulation  may  be  cautiously  employed  to  tide  over  a  weakly  period. 
The  bowels  should  be  gently  moved  once  daily.  That  the  cutaneous  circu- 
lation mny  be  active  the  body  should  be  warmly  clothed.  Any  prolonged 
exposure  of  the  surface  to  cold  is  to  be  avoided.  In  whiter  the  warm  bath 
may  be  occasionally  used,  and  in  summer  the  patient  is  frefjucotly  benefited 
by  a  warm  sea- water  bath. 

Medicinal  agents  are  not  to  be  resorted  to  until  the  cardiac  h\^ertrophy 
fails  to  bo  comfiensatory.  Then  relief  is  demanded  for  the  failing  heart- 
power.  In  aortic  regurgitation  with  tceble  heart-action  the  tincture  of  dig- 
italis and  the  tincture  of  the  f>erchloride  of  iron  arc  to  be  given  in  ten-minim 
doses  three  times  a  day.  The  iron  is  especially  indicated  whenever  anofmia 
is  evidenced.  Digitalis  is  given  to  produce  a  eedative  action,  and  therefore 
should  be  given  in  very  email  do^s  and  regulated  according  to  its  effects  on 
each  patient.  An  infusion  of  the  English  leaves  is  the  prt{)aration  which  is 
most  reliable,  although  the  tincture,  if  fresh  and  well  prepared,  is  equally 
good.  When  rapid  and  immediate  action  is  demanded,  digitalb  may  be 
given  hypodermicaily.  There  is  one  guide  to  its  use  not  unimportant  to 
remember :  that  is,  as  long  as  it  causes  an  increase  in  the  flow  of  the  urine 
it  is  sate  to  continue  its  use.  When  vertigo  and  syncope  are  prominent  ^ymjv 
toms  quinine  and  strychnia  may  be  given  with  the  digitalis.  When  the  heart 
in  aortic  reflux  acts  with  violence  and  nipidity,  and  the  arteries  are  in  a  tlate 
of  high  tension,  aconite  will  be  found  of  service  in  quieting  the  heart's  action. 
In  aortic  incompetence  small  ilos^es  of  arsenic  Beem  to  have  a  stimulating  effect, 
especially  when  given  with  digitalis  and  iron.  Iron  may  disturb  the  stomach; 
arsenic  i^ldom  if  ever  does.  It  is  alw^ays  a  feale  rule  wdien  giving  iron  ta 
admhiisler  at  the  same  time  a  bitter  vegetable  infusion,  as  quafsia  or 
columba. 

When  the  hepatic  and  gastric  vessels  are  engorged,  three  or  four  lccchc« 
over  the  liver  or  epigastrium,  followed  by  a  warm  fomentation,  will  atlbrd 
temporary  relief. 

At  no  time  should  a  large  quantity  of  fluid  lie  taken  into  the  stomach. 
Symptoms  of  angina  pectoris,  with  liwnl  pain  and  dyspno'a,  are  evidences 
of  aortitis.  Tliis  demands  the  application  of  leedies  over  the  Bteruuiii  and 
continued  small  doses  of  mercury. 

The  treatment  of  dy:=pncea,  dropsy,  pulmonary  oedema,  and  other  late  and 
distressing  symptoms  w^ill  be  considered  in  connection  with  mitral  disease^ 
Bomctimes  the  pain  of  aortic  disease  is  go  severe  as  to  require  an  antidyae  for 
its  relief:  opium  must  not  be  given  by  the  month,  but  the  sulphate  or  tlie 
hydrochlorate  of  morphine  can  be  safely  given  hypodermicaily.  The  aevere 
angina-like  pain  of  aortic  regurgitation  can  often  be  promptly  relieved  by 
the  nitrate  of  amyl. 

Barlowe  and  Fagge  both  advit^e  senega  and  ammonia  carbonate*  for  the  let 
severe  eflecta  of  aortic  reflux.  They  advance  no  reason  for  the  uec  of  the^e 
drugs,  but  their  cases  show  that  they  have  a  markedly  beneficial  eflect  All 
authorities  unite  in  regarding  aortic  insufficiency  as  less  amenable  to  treat- 
ment than  other  valvular  iesione. 

In  all  cases  the  idiosyncraj^y  of  each  patient  should  be  carefully  rongfidered* 

No  treatment  can  restore  a  diseased  valve  to  its  normal  conditi(m»  or  pr&-  ^ 
vent,  for  any  considerable  time,  cardiac  dilatation  and  hypertrophy  when  the 
normal  function  of  the  valves  is  greatly  interfered  with. 
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Tlie  fin?t  step  in  the  treatment  of  a  serious  lesion  at  t!ie  mitral  vulvas  is  to 
make  tlie  patient  clearly  understand  his  exact  condition,  that  he  nmy  see  the 
reasnrmbleness  of  tlie  advice  given,  for  his  treatment  for  the  most  part  mnst 
be  carried  on  by  himself.  A  patient  must  be  fully  persuaded  of  its  necessity 
before  he  will  regulate  his  habits  and  mode  of  life  in  ac(x>rdancc  uith  the 
requirements  of  his  case.  The  rules  as  to  nutrition  are  the  same  as  tlioae  to 
be  obscn^ed  in  aortic  stenosis  and  reflux.  There  should  l>e  a  gentle  and  regu* 
iar  daily  evacuati<jn  from  the  bowels.  Straining  at  stool  must  be  avoidtHJ, 
and  any  use  of  alcohol,  strong  tea,  coflee,  and  tobacco  is  to  be  prohil>ittMl.  If 
in  either  form  of  mitral  valvular  disease  the  patient  is  anaemic,  iron  slumhl 
be  given.  This  is  given  as  a  food  to  such  patieots,  and  is  best  adtniuistured 
about  half  an  hour  after  meal-time.  Ten  or  twenty  grains  of  Val letters  mass 
may  be  given  with  benefit  to  anaemic  patients  two  or  thrti?  times  a  day  for  a 
long  jK^riod- 

Patients  with  mitral  reflux  should  avoid  a  prolonged  use  of  the  voice,  espe- 
cially in  speaking  or  singing.  iSmall  doses  of  quinine  and  strychnine,  alternat- 
ing with  the  administration  of  iron,  arc  oflen  of  service.  If  there  is  anorexia, 
infusion  of  quassia  or  columba  nmy  be  given  with  the  iron.  The  triple  phos- 
phates of  iron,  quinine,  and  strychnine,  or  small  dose^  of  dilute  sulphuric  acid, 
will  be  found  to  iui prove  the  condition  of  tlieee  patients  when  they  show  signs 
of  extreme  debility. 

In  every  case  of  mitral  disease  there  comes  a  period  when  the  pulmonary 
hypenenda  shows  that  the  eompensatioo  of  the  right  hexirt  has  failed.  An 
adjustment  of  the  heart  to  the  circulation  is  ntnv  eifected  by  the  judicious 
administration  of  digitalis.  Digitalis  should  only  be  given  at  those  times 
when  the  heart-failure  is  imminent  and  tliere  is  marked  pulmonary  conges- 
tion. Half  an  ounce  of  the  infusion  every  two  hours  tor  twenty-fonr  or  forty- 
eight  hours  is  otlen  required  to  overcome  the  heart-failure.  The  time  will 
come  when  digitalis  ceases  to  have  its  sustaining  eftect  upon  the  heart-muscle; 
hence  it  should  always  be  most  sparingly  and  carefully  used,  and  the  patient 
shotdd  never  be  allowed  to  use  it  contiuyally. 

When  the  pulse  is  ra[nd,  feeble,  and  Irregular,  more  time  is  needed  for  the 
flow*  of  blood  into  the  ventricle,  and  greater  force  and  regularity  in  the  ejec- 
tion of  the  blo*Ki  from  that  ventricle  are  demanded.  Digitalis  fulfils  all  these 
conditions:  the  pulse  becomes  regular,  beating  about  sixty  per  minute,  full 
and  forcf  fuL  Ihe  urine,  before  scanty,  now  becomes  abundant  and  normal. 
Pulmonary  engorgement  diminishes,  and  commencing  dropsy  gradually  but 
totally  disappears. 

Hayden  advises  t^en  minims  of  the  spirits  of  chloroform  and  fifteen  minims 
each  of  the  tincture  of  digitalis  and  the  tincture  of  the  percbloride  of  iron  in 
an  ounce  of  water  every  three  hours. 

Whenever  asystolism  is  present  or  suppression  of  urine  is  threatened,  digi- 
talis should  be  given  whether  the  other  indications*  are  present  or  not.  In 
most  cases  of  mitral  stenosis  it  is  best  to  avoid  the  use  of  digitalis  as  far  as 
jKiSsible, 

The  dropsy  which  accompanies  advanced  mitral  regurgitation  may  be 
prtjmptly  relieved  by  compound  jalap  powder,  combined  with  calomel  in  suf- 
ficient quantity  to  produce  prompt  and  free  catharsis,  Jn  some  crises  of 
cardiac  dropsy,  squdl,  juniper,  brown  cream  of  tartar,  and  copaiba  act  aa 
diuretics.     This  latter  drug  is  best  exhibited  in  the  form  of  the  resin. 

In  mitral  reflux  a  combination  of  digitalis  and  nitrous  ether  will  often  be 
found  to  act  as  a  diuretic.  In  all  crises  when  a  diuretic  is  given  in  heart  dis- 
ease the  loins  should  be  cupped  or  warm  poultices  applied  and  the  bowels 
freely  purged.  In  copious  haemoptysis  in  cardiac  disease  ergotin  may  be 
given  in  full  doses  either  by  the  mouth  or  hypudermicaily. 

The  haimoptysia  which  accompanies  pulmonary  apoplexy  of  heart  diseaae 
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sometimes  temporarily  relieves  the  dyspnoea.  On  this  basis  Dickenson  and 
Fagge  and  other  English  writers  recommend  venesection  for  the  relief  of  the 
pulmonary  engorgement  or  heart-failure.  Pain  in  the  praecordial  region 
which  accompanies  valvular  insufficiency  may  sometimes  be  relieved  by  the 
application  of  leeches  over  the  prsecordial  space.  Hyoscyamus,  hydrochlo- 
rate  of  morphia,  nitrate  of  amyl,  chloroform,  and  a  bellaaonna  piaster  over 
the  praecordial  space  have  all  been  employed  for  the  same  purpose. 

It  is  to  be  remembered  that  such  pain  is  the  cry  of  the  heart-muscle  for  a 
higher  degree  of  nutrition. 

Bleeding  in  heart  disease  favors  dropsy  by  thinning  the  blood  and  by 
diminishing  the  heart-power.  It  should  never  be  resorted  to  except  in  great 
emergencies.  Niemeyer  advises  arsenic  and  antimony  in  mitral  valvular  dis- 
ease, but  does  not  say  in  what  cases  or  for  what  reason  they  are  to  be  used. 
When  in  the  late  stages  of  mitral  disease  the  free  use  of  digitalis  fails  to 
regulate  the  pulse  and  to  relieve  the  pulmonary  engorgement,  its  prolonged 
administration  does  harm  rather  than  good ;  but  in  every  case  of  mitral  dis- 
ease where  the  drug  has  not  been  used  it  may  be  safely  affirmed  that  its 
administration  will  give  prompt  relief. 

If  it  becomes  necessary  to  use  an  anodyne  or  hypnotic  at  any  period  in  the 
course  of  mitral  valvular  disease,  morphia  hypoaermically  is  to  be  preferred 
to  all  others. 

The  rules  in  regard  to  hygiene,  diet,  and  exercise  which  have  been  ^ven 
for  the  management  of  mitral  disease  are  equally  indicated  in  the  manage- 
ment of  pulmonary  obstruction  or  regurgitation.  Beyond  this  their  treat- 
ment is  purely  symptomatic. 

The  treatment  of  tricuspid  obstruction  depends  upon  the  gravity  and 
sequelae  of  the  accompanying  disease — viz.  mitral.  Stenosis  of  the  tricuspid 
orifice  never  occurs  until  mitral  obstruction  is  excessive,  and  the  latter  con- 
dition is  always  the  predominant  one. 

The  same  rules  of  hyriene  and  diet  which  have  already  been  given  for 
mitral  disease  must  be  foUowed  with  the  utmost  care  by  those  suffering  from 
tricuspid  reflux.  The  patient  must  lead  a  life  of  perfect  quiet,  and  should 
live  in  a  warm,  equable  climate.  When  occurring  with  mitral  disease  digi- 
talis should  not  be  omitted ;  for  although  the  drug,  by  increasing  the  action 
of  the  heart,  would  seem  to  be  injurious,  yet  it  promotes  ventricular  contrac- 
tion, and  thus  tends  to  relieve  the  tricuspid  pressure.  In  tricuspid  insufficiency 
with  pulmonary  emphysema  this  drug  should  be  very  cautiously  exhibited, 
and  its  use  or  omission  must  dei)end  upon  the  eflfects  produced  in  each  ease. 
If  the  cerebral  symptoms  are  exaggerated,  it  must  be  discontinued.  The 
indications  for  the  use  of  tonics,  such  as  iron,  quinine,  strychnine,  are  the 
same  and  follow  the  same  demands  as  in  mitral  disease.  When  venous 
engorgement  demands  prompt  relief,  drastic  cathartics  or  the  abstraction  of 
a  few  ounces  of  blood  from  the  arm  will  temporarily  diminish  the  high  venous 
tension.  The  treatment  of  the  dropsy  and  the  local  oedema  is  the  same  as 
for  similar  condition  occurring  in  mitral  disease.  There  are  many  subsidiary 
remedies  which  will  have  to  be  employed  for  the  relief  of  gastric,  hepatic, 
and  intestinal  symptoms,  which  are  often  the  most  troublesome  occurrences 
of  this  disease. 


CYAl^OSIS  AND  CONGENITAL  ANOMALIES  OF 
THE  HEART  AND  GREAT  VESSELS. 

By  morris  LONGSTRETH,  M.  D. 


I 


The  questions  involved  in  the  object  of  the  congenital  defects  of  the  heart 
and  its  great  vessels  and  their  rnu&es  are  not  en^y  of  sHi'ttlement,  In  the  first 
jdace,  the  seat,  the  extent,  and  the  consequenees  of  the  deficiency  or  defect 
are  not  reifular  or  constant.  Secondly,  the  causes  and  the  mode  and  date  of 
their  ori^^in  are  involved  in  great  obscurity.  Their  chiRsification  either  on  a 
purely  topo paraph ical  or  on  a  purely  etiolopeal  basis  li*  almost  impiK^sihle  on 
the  one  hand,  because  the  changes  are  so  irregular  and  varying,  and,  o!i  the 
other  hand,  because  our  knowledge  of  the  primary  eau?e  or  causes  of  the 
alterations  is  quite  defeetive.  The  views  which  at  the  present  time  find  mo»t 
favor  arrange  the  \"arious  mnlfornuitions  into  claj?scs  according  to  the  period 
of  development  of  the  ftetus  at  which  the  an^est  or  change  of  tis.siie  occurred 
— as  it  were,  a  chronological  clarification.  The  idens  in  respect  to  the  path- 
ology or  the  pathological  causes  of  mal fr> rmc<l  hearts  have  undergone  great 
changes — changing  in  some  degree  pari  passu  with  the  mixle  of  elassilication> 
and  in  great  degree  inducing  and  couipelling  such  changes. 

In  early  times  deformed  hearts  \vere  looked  unon  as  monsters,  curiosities, 
luBUs  naturiE*  When  a  knowledge  of  fwtnl  development  and  circulation  was 
aequireii  the  deforraeii  heart  was  conipared  with  the  heart-fijrmation  in  classes 
of  a  h:>wer  grade  than  mammals,  Such  were  the  beliefs  of  eoinparative  anat- 
omy and  physiology  that  it  was  held  that  the  human  fwtus  was  matured  by 
ftftgcs  from  the  fcirms  found  in  the  lowest  invertebrates  through  the  various  as* 
©ending  scales  of  the  animal  kingdom.  This  classification  was,  on  the  basis  of 
comparative  anatomy,  purely  anntomicah  The  underlying  thought  of  such 
pathological  teaching  wa.s  that  in  the  original  ovum  something  w*as  left  out — 
an  actual  deficiency  of  parts  whicli,  when  devetofied  in  the  natural  manner, 
made  man  diflerent  from  the  lower  animals :  or  else,  supposing  these  part*?  to 
have  been  originally  present,  there  was  r  defect  of  plasticity,  causing  a  fail- 
ure of  the  proper  adhesion  of  symmetrical  portions.  Excessive  development 
wnfi  looked  upon  as  a  surplus  of  ]mrts  in  the  ovum,  and  by  their  growth  cer- 
tain of  the  openings  of  the  heart  were  prematurely  closed.  In  this  view  of 
the  pathological  alterations  no  expression  of  opinion  was  made  how  the  excess 
or  aeficiency  of  structure  was  occasioned:  the  malformation  was  merely  a 
failure  of  the  parts  to  rise  and  pass  through  the  various  grades  of  develop- 
ment— a  too  rapid  or  a  too  slow  growth  of  one  or  more  of  the  various  parts 
of  the  foetal  heart.  There  was  no  reason  assigned  why  the  human  ovum  had 
in  it  deficiencies  or  excesses  of  material,  and  thus  came  to  resemble  in  one  of 
its  parts  the  conditions  found  in  lower  animals. 

About  185tl,  Dittrich  of  Erlangen,  by  his  studict?  of  inflammation  of  the 
heart  during  intra-uterine  life,  quite  diverted  public  opinion  from  the  older 
views  of  the  subject.     Peacock's  earlier  etydies  precedca  this  work  by  a  few 
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years,  ami  a  few  years  Inter  came  Meyer,'  who  greatly  extended  the  scope 
and  influence  of  the  intlamriiiitory  theory  of  Dittrich,     Ten  years  later  cora- 
Dienced  the  clinical  recttj^iiition  oi'  LX>ngenitai  heart  defects,  and  e^pc^eially  the 
anatomical  changes  in  congenital  narrowing  of  the  pulmonary  arteir,  l>y  Von 
Dusch  and  Ijy  Slannkopf!',^  and  by  Stoelker/     Friedberg  had,  however,  as 
early  m  1844,  pnblLshed  his  studies  of  the  stages  of  development  of  the  cir- 
enhitory  organs  in  the  human  embryo,  and  had  in  accordance  therewith  | 
dividcil  the  nml formation  of  the  heart  into  three  groups,  corresponding  to  i 
the  three  periods  of  the  lieart^s  growth.     This  was  tlie  ela**ifi cation  adijpted  I 
tjuite  independently  by  Peacock  of  Lc»ndon  in  his  first  publication  in  1857J 
It  was  not  until  after  Dittrich's  studies*  and  Meyer's  that  any  distinctive^ 
cause  was  as.^tgned  for  the  ibilure  to  develop. 

Carl  Heine,^  and  also  Halbcrtsnia,  proposed  a  classification  based  on  the 
quantitative  and  i^ualitsitive  ditferences.  Under  the  first  division  the  former 
phiced  such  chani^^es  as  absence  of  the  heart,  deficiency  of  individual  part^, 
abnormal  smallne^s,  atresia,  and  fissure*';  and,  in  the  other  direction,  dupli* 
cation  of  the  heart  jis  a  whole  or  in  its  individual  partj?,  and  abnormal  large- 
ness. The  qualitative  diHerences  were  deviations  ot  form,  of  position,  and  of 
the  arrangement  of  the  great  vessels. 

Peacock's  classification  in  his  earlier  edition  (1858)  wai?  partly  on  the  bas 
of  the  time  at  which  arrest  of  development  occurs,  and  mitly  on  the  degree  I 
of  impediment  to  the  circuhition   and  the  functions  ot   the  heiirt*     In  hJs] 
second  edition  he  adheres  to  tlie  name  chissei?,  with  slight  moil tfi cations,  thu?;  [ 
1.  Arrest  of  development  early  in  fcetiil  life  (fourth  to  Hixth  week  ;  heart  with 
two  or  three  ciivities ;  single  or  imperfectly  divided  arterial  trunk);  2.  Ar»  | 
rests  at  a  later  period  (sixth  to  twelfth  week  ;  imperfect  auricular  or  ventricu- 
lar septa;  itnperft^ct  or  misplaced  vessels);  3.  Those  aiVer  the  third  fcetal  { 
month  (closure  and  patency  of  fcetnl  passages;  irregularities  of  valves^  cav- 
ities, etc.). 

Kussmaul  (1865)  published  a  very  important  work  on  malformations  due 
to  defects  of  the  pu!monar>'  artery,*  and  the^se  malformations  he  considers 
under  two  general  groups — viz.  those  having  their  origin  before  the  ven- 
tricular septum  closer,  and  those  occurring  after  this  period.  His  most  val«  i 
uable  contribution  to  the  subject  is  the  importance  which  attaches  to  the 
distinction  between  primarv  and  secondary  defects  or  arrests  of  development 
— i,  e.  between  an  original  alteration  of  growth  or  morbid  condition,  and 
those  which  follow  from  it  as  a  necessary  consequence.  Of  his  classification, 
and  of  the  importance  of  pulmonary  artery  malformations,  a  further  descrip- 
tion will  be  given. 

For  i^tudv,  one  would  wish  to  arrange  the  malformations  in  classes  conve* 
nient  for  clinical  purposes.  For  example,  separate  them  into  groups  of  the 
defects  compatible  with  extra-uterine  existence  and  those  incompatible  with 
adult  life.  Unfortunately,  this  division  is  not  possible.  We  find  many  cases 
of  defects  involving  originally  the  same  seat :  in  one  the  individniil  lives 
manv  years,  in  another  the  obstruction  immediately  induces  symptoms,  and 
deatfi  socm  comes.  A  clarification  according  to  the  seat  of  the  diseafie  alone, 
if  it  could  be  rande,  would  give  the  subject  a  simplicity  equal  to  that  of  valv- 
ular heart  disease  in  the  adult.  Here,  how^ever,  we  find  such  variations  in 
the  detaiLi  of  the  alteration  that  if  this  principle  of  claasificatioQ  alone  Is 

»  Vireh.  ArcK  Btt.  xii.,  ISiT.  *  Ann,  da  CharUi^Krankenk,  tu  Ber(^  1869. 
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employed  the  conftision  becomes  very  great  It  would  seem,  therefore,  that 
the  principle  first  made  use  of  by  Kussmaul»  of  classifying  the  defects  by  dia- 
tingiiishing  the  primary  malformatiurig  from  tlieir  secondary  effects,  renders 
the  subject  the  most  Biaiple,  and  at  the  same  time  affords  the  advantage  of 
more  readily  underHymdiug  the  mechanism  of  their  production. 

It  will  be  useful  to  pa^  over  seriatim,  following  the  course  of  the  foetal 
circulation,  the  various  valves,  orifices,  and  fostal  openings  to  be  able  to  com- 
prehend which  are  most  liable  to  defects  or  to  see  which  defecti^  most  fre- 
quently occur,  and  also  to  find  which  alterationfl  produce  the  greatest  dia- 
tnrbancc  of  the  circulation. 

1.  The  Foramen  Ovale  and  Septum  of  the  Auricles. — In  markedly  deformed 
hearts  the  entire  septum  may  be  in  greater  or  less  degree  wanting,  as  seen  iii 
cases  of  the  bi  I  ocular  or  trilucular  organ.  This  defect  is  comparatively  rare, 
and  the  fcetus  ha^  but  a  shurt  extra-uterine  lile.  In  other  cases  the  septum 
is  complete,  but  the  foramen  may  be  unusually  large,  and  remain  unclosed 
wholly  or  m  part ;  perforations  may  be  pre^'iit,  or  the  valve  may  merely  fail 
to  adhere.  Of  the  latter  case*,  the  patent  foramen  is  fiiund  in  conjunction 
with  defects  at  other  parti?,  while  small  sieve-like  perforations  or  the  mere 
uon-rtdhercnce  of  the  niembmne — both  uf  very  common  uecurrence— may  be 
owing  to  a  temporary  obstruction  during  the  early  hours  of  life  or  to  any 
unknown  cause,  or  may  possibly  be  due  to  a  reopening  of  the  foraojen  from 
an  acquired  diBturbance  of  the  circulation.  Opinions  vary  as  to  the  meclumism 
of  the  closure  of  the  foramen.  Some  consider  it  a  pas^^ive  process  due  to  in- 
creased b I ot>d- pressure  in  the  lett  auricle,  coming  from  the  entrance  of  the  cur- 
rent of  aerated  blood  from  the  lungs ;  others  speak  of  it  as  an  active  process 
resulting  from  the  excitation  to  contriA*tion  of  the  muscular  fibres  in  the 
membranous  valve.  Whatever  may  be  the  mechanism,  patency  of  the  fiira- 
men  ovale  of  unduubted  foetal  origin  (excepting  the  minute  perforations 
and  obljciue  slits)  must  be  looked  upon  in  nearly  every  case  as  a  secondary 
defect^ — secondary  to  an  obstruction  to  the  outflow  of  blood  from  the  ventri- 
cles through  the  great  arterial  trunks,  or  it  may  he  from  the  auricle  itself 
through  defect  of  tlte  auriculo-ventricular  orifice.  In  a  vastly  preixinderating 
number  of  cases  it  results  from  pulmonary  arter>'  ubstruetion.  The  foramen 
may  close,  however,  in  such  a  case  if  an  outlet  is  i)rovided  by  t!ie  aorta 
through  an  open  septum  ventriculorum,  or  when  this  vessel  arises  from  both 
ventncles.  Narrowing  or  closure  of  the  right  auriculo-ventricular  <irifice,  as 
a  primary  cause,  can  prevent  the  closure  of  the  foramen  ovale  ;  primary  nar- 
rowing of  the  tricuspid  orifice  is  very  rare,  single  or  combined  with  otlier 
<lefects.  In  these  cases  the  direction  of  tiie  blood  is  from  the  right  auricle  to 
the  left.  There  are,  however,  cages  on  record  of  patency  of  the  ibrarnen 
Dvale  in  which  the  blood-current  w  from  the  left  to  right  side,  the  reverse 
of  the  fffital  course.  Here  the  cause  to  be  looked  to  is  a  congenital  deficiency 
of  the  mitral  orifice,  or  a  narrowing,  closure,  or  malposition  of  the  aorta. 

2,  The  Eight  Auriculo-ventricular  Orifice  and  Tricuspid  Valve.— A  pri- 
mary deficiency  of  this  orifice  and  the  valve  guarding  it  very  rarely  occurs 
as  a  primary  defect  and  unconibined  with  mallbrmation  of  otlier  part<?  of  the 
pulmonary  circulation.  It  does  come  in  certain  cai^es  in  conjunction  with 
great  narrowing  of  the  pulmonary  orifice  or  artery,  hut  by  no  means  com- 
monly. If  the  pulmonary  outlet  is  normal  and  in  the  usual  position,  the 
right  auriculo- ventricular  orifice  is  never  fiKind  closed,  although  the  leaflets 
have  been  seen  defective,  permitting  regurgitation.  In  certain  other  am^  the 
orifice  and  valve,  as  well  as  entire  right  ventriclej  show  a  failure  to  <kvelop, 
and  all  these  part*  appear  shrivelled.  This  condition  is  a  secondary  result, 
due  to  a  great  deficiency  of  the  pulmonary  artery  and  narrowing  of  the  pul- 
monary conns.  The  malfornuition  of  the  [rulmonary  artery  in  such  caaes 
results  from  an  uuet|ua!  division  of  the  truncus  communis — the  narrowing 
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of  the  COIIU8  generally  from  endtj-myociirditis.  The  aorta  b  utuimially  laige^ 
in  dittTneter,  The  blood  from  the  right  auricle  passes  through  the  fu ranien 
ovale  U»  the  letl  s^ideof  the  heart;  the  duttus  nrteriosus  Botalli  renniini*  of»en, 
or  in  very  rare  ciLseM  the  mixed  veoini^  bUnxl  reaches  the  lung  through  eijl- 
latenil  channel?^.  In  rare  aLsei;  thi^  blood,  in  addition  to  the  open  foniniea 
ovale»  Inus  a  direct  paeisiiage  fnnn  the  rigfit  anriele  into  the  letl  ventricle. 

8.  The  Puhnonary  Artery  and  the  Right  Uonus  Arteri<i6Usi. — This  situatiuo 
preeent^^  by  far  the  largest  nnnd)er  of  cases  of  congenitid  heart  nTalfornialion 
of  primary  oceurretu-e*  The  det'eet.*  at  thia  part  require  ditfereut  interprcta- 
tiooB  according  a^  they  are  found  within  tlie  right  ventricle  or  in  the  puhmo- 
nary  artery  itj*elf.  So  frequent  are  the  defect?  at  these  seats  that  Kusstnaul 
l>aaes  his  claftsification,  for  a  large  proportion  of  eases,  on  the  malformation 
of  the  pulmonary  aitery  track,  and  describes  them  as  combined  with  defecU 
neeondarily  rej^ulting  in  other  part^. 

The  narrowing  or  closure  may  exLs^t  either  at  the  limit  between  the  ^inus 
and  the  conns  of  tlie  right  ventricle,  the  conns  arteriosus  may  he  uniformly 
narrowed,  or  the  defective  developtiient  may  involve  the  orifice  only  or  the 
whole  length  of  the  pulmonary  artery.  Many  of  these  defects,  resulting  in 
closure  or  narrowing,  are  due*  as  Rokitansky  was  the  first  to  show,  to  iJiflani- 
rnatory  changes.  It  is  Kussmayls  ^reat  merit  to  have  pointed  to  the  fact 
that  a  very  large  pniportiou  uf  ail  malformations  owe  their  origin  primarily 
to  diseased  conditions  originating  at  this  seat.  The  varieties  of  these  defects 
and  their  j^rcondary  cousequents  will  be  described  later. 

4.  Patency  of  the  Sc]>1ijm  Ventriculurum. — The  degree  of  deficiency  of  the 
septum  varies  greatly.  The  entire  partition  between  the  ventricles  may  be 
wanting  or  exist  in  merely  a  rudSnentary  condition.  Ordinarily,  there  is 
found  a  triangular,  rounded,  or  oval  opening  in  the  septum  close  to  the  base 
of  the  heart,  at  the  fjortion  which  in  the  normal  heart  consists  of  only  a 
membrane  (pars  mtinbranacea).  Brides  this  usual  opening,  one,  or  even 
two,  others  may  present  themselves  at  other  points  of  the  septum,  thus  forc- 
ing multiple  communications  between  the  cavities.  In  narrowing  or  closure 
of  the  pobminary  passage  tlie  sepium  is  more  or  less  deflected  towanl  the  left 
ventricle  to  allow  a  freer  passage  of  blood  from  the  right  side  of  the  heart 
through  the  i>f»en  sejjtum  into  the  aorta.  In  other  cjiJies  the  pajssage  of  bkM>d 
may  be  from  the  left  ventricle  into  the  right — the  reverse  of  the  usual  direc*- 
tion.  The  defects?  of  the  septum  nr^  iisnany  of  a  ?=econdary  character,  depend- 
ent on  primary  malf>rmation  of  otlier  parts,  and,  as  already  said,  chiefly  those 
of  the  pulnitinary  track.  They  are  of  congenital  origin,  comraenciug  early  in 
ftetal  life,  betVire  the  third  month,  when  normally  the  septum  closes.  Hence 
patency  of  this  septinn  furnishes  in  many  cases  a  valuable  means  of  det^rmin- 
iug  the  date  of  the  primary  defects  with  which  it  is  found  combined.  This 
malformation,  however,  does  very  rarely  stand  as  an  isolated  defect,  and  still 
more  riircly  it  is  believed  to  have  been  acquired  through  an  uleexative  destruc- 
tion (myot^rditis)  of  a  portion  of  the  septum,  either  during  foetal  or  extra- 
uterine life;  wasting  or  atrophy  of  the  membranous  part  is  sometimes  thought 
to  have  occurred.  In  these  latter  cases  a  misdirection  of  the  blood-current 
of  a  nnirkcd  sort  rarely  occurs  unless  the  infiii minatory  or  other  chang«« 
affect  the  main  arterial  orifices. 

5.  The  aortic  and  mitral  orifices  are  very  njuch  less  frequently  found  nar- 
rowed or  i>bstrncted  as  the  result  of  congenital  primary  defects  than  the 
orifices  and  tht^ir  valvular  apparatus  of  the  right  heart ;  and,  alsi>  following 
the  rule  whieh  obtains  on  the  right  side,  the  mitral  is  leis  frequently  aiiectca 
than  the  aortic  oriiice, 

6.  Of  the  Malformations  of  the  Great  Vc-ssels. — Such  changes  may  come 
alone,  though  usually  they  are  combined  with  simultaneous  or  c*)risecutive 
defects  in  other  parts  of  the  central  circulatory  apparatus.     Of  the  sort^  of 
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flefectit  or  malfornmtion  which  these  two  vessels  suffer,  there  are  two  cliief 
lorni2*  to  he  liescribef! :  1,  such  hb  result  from  an  unequal  divisjiun  of  the 
vessels  in  their  forniatiou  from  the  tnini-us  couiujuihs;  2,  tluise  which  result 
in  more  or  less  complete  triiDS|>osition  of  tlieir  origins.  Of  tlie  traniipositionB 
we  may  find  two  ^orts:  in  one  the  ve^els  niMintain  nearly  tluir  rioriiial  rela- 
tive thijiitiims  to  each  other,  but  each  communicates  with  the  iiupro|wr  ventri- 
cle; III  the  other  they  are  transposed  relatively  to  each  other  and  al;po  to  the 
respective  ventricles.  In  the  fii-st  of  these  claases,  unei:|uai  division,  one  vari- 
ety may  be  ascribed  to  a  defective  or  irregular  development  of  the  septum  by 
wnich  the  vessels  are  formed  of  unenmil  s\ze» ;  the  other,  originating  later  in 
foBtnl  life — I.  e,  alter  the  third  month  (for  the  septum  bitwein  the  ^^eascls  is 
completed  nearly  (Simultaneously  to  tlie  ventricular  iteptuiii^^results  from 
inflammator)'or  other  morbid  ehange  in  or  about  the  uriiice  and  trunk  of  one 
cjr  other  vcj^el,  causing  a  narruwing  or  closure,  the  other  vessel  showing  ecuii- 
pensatory  enlargement.  This  form  is  not  a  true  uncqnal  division  of  vess^tds. 
The  apparent  origin  of  one  or  both  vessels  from  the  same  ventricle  in  the^^e 
cases  is  not  a  true  example  of  transposition  of  the  vessel,  but  is  due  to  a  devi- 
ation of  the  septum  ventriciilonira  toward  one  side  or  the  other  fVom  inereasetl 
blood  in  the  ventricle  from  which  the  outfiow  is  more  or  less  completely 
obstructed.  True  traiisiiositions  of  tlie  vcf^sels,  both  relatively  lo  cueli  other 
BB  well  as  to  the  ventricles,  originate  very  early  in  fcetal  life,  and  tbese  as 
well  as  the  uhei|ually-divided  vessels  are  primary  defects,  and  are  ysually 
accompanied  by  many  secondary  changes.  Another  malformation  occasion- 
ally found,  involving  the  beginning  portion  of  the  great  vessc'ls,  is  a  failure 
of  cojuplete  division:  the  septum  truncus  communis  remains  rudimentary, 
and  the  bbK)d  of  the  aorta  is  free  to  odngle  with  that  in  the  pulmonaiy 
arter>\  This  defect  may  be  accompanied  with  a  rudimentary  septum  veil- 
tricuioinjni. 

7.  Ductus  Arteriosus  FJotalli, — Thb?  fo?tal  orifice  varies  greatly  in  the  con- 
ditions which  are  [iresented ;  sometimes  it  is  entirely  wanting,  in  othei's  |iatn- 
Ions  and  even  in  a  state  of  dilatatitm  j  in  others,  again,  a  short  portion  is 
patent  <  this  state  is  probably  comparable  to  failure  to  adhere  seen  in  the  valve 
of  the  foramen  ovale  or  the  sieve-like  opeidng  in  the  fossa  (tvalis ;  unlike  the 
valve  of  the  foramen,  the  ductus  probaldy  never  reojwns),  or  in  yet  others 
the  ductus  is  closed  in  some  cases  of  malformation,  and  in  others  of  very 
similar  character  it  remains  open.  It  becomes  difficnlt  to  explain  the  varied 
states  of  tbe  duct,  eo  dissimilar  are  they  to  other  defeets  of  development 
present.  In  none  of  the  conditions  which  are  presented  can  the  ujalfomm- 
tions  be  regarded  as  of  a  primary  character.  Our  surprise  at  certain  of  its 
conditions  probably  must  depend  on  a  failure  to  justly  appreciate  the 
primar}'  malformation  present,  or  else  on  changes  in  the  heart  and  the  cir- 
culation coming  at  a  fieriiKl  subsequent  to  the  date  of  origin  of  the  mal- 
formation of  tbe  duct  itself  When  the  duet  is  open  at  one  end  and  ck»scd 
at  the  other,  the  open  jmrt  comnmnicates  usimlly  with  the  pulmonary  artery, 
since  the  closing  process  cimimenees  normally  at  the  aortic  extremity:  the 
closure  beginning  at  the  pulmonic  extremity  is  occasionally  seen  in  mal- 
formations of  heart  where  the  blood-current  has  had  a  reverse  direction 
through  the  duct. 

The  premature  chisure  of  the  ductus  arteriosus  Botalli,  which  is  s]K>kcn  of 
liy  some  authors,  seems  to  be  a  rather  unfair  designation  to  apply  to  the  con- 
dition. In  most  cases  it  is  in  reality  an  absence  of  the  dnet  dependent  on 
the  defective  development  of  certain  of  the  branehial  arches.  In  other  easels 
the  apparent  [jremature  closure  is  due  to  general  uniform  narrttwing,  almost 
closure,  of  the  pulmonary  orifice  and  ves^^els  ;  in  such  cast^  the  lungs  are  sup- 
plied by  the  enlargt'fl  bronehial  arterites  or  other  collateral  branches.  The 
ductus  arteriosus  Botalli  remains  patulous  when   the  piduionary  artery  is 
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narrowed  or  closed ;  in  tbese  cases  the  bkwd  from  the  right  side  af  the 
heart  to  reach  the  kings  must  pass  either  through  an  opeDiog  in  the  septum 
ventricuhmim  or  through  the  patent  foramen  ovale,  llie  duet  is  j^nerally 
open  in  eni^es  of  tnms  posit  ion  oi  the  main  urterics,  or  even  in  cases  of  obstruc- 
tion of  the  aortie  orifiee,  or  of  onifonn  narr«>wing  oi*  the  descending  aortti  or 
its  main  brariehes.  Its  us^ual  length  and  its  poirit  of  orljjin  fronj  the  pulmonary 
artery  or  it.s  branches,  as  well  as  its  junction  with  the  aorta,  may  vary.  Two 
ducts  have  been  found — one  from  each  pulmonary  branch,  tme  of  them  joining 
the  aorta  \^  usual,  the  other  seeking  one  of  it*'  branchea  A  distinct  duct 
hag  been  found  arising  directly  frorii  the  riL^it  ventricle.  None  of  these 
defects  are  to  be  considered  as  primary  malformation,  but  as  the  secondary 
restilts  from  alterations  of  the  circulation  occasioned  by  other  malformations 
of  tfie  heart  or  of  its  great  vascular  trunks. 

Fully  bearing  in  mind  the  distinctiun  which  must  be  made  lx»t ween  primary 
and  secondary  defect^^,  and  the  fact  that  congenita!  lesions  of  the  orifices  and 
valve,^  arc  mostly  located  on  the  right  side  of  the  heart,  let  us  look  at  various 
causes  which  are  capable  of  producing  malformations.  In  many  ca«es,  from  the 
condition  of  tlie  parts,  it  is  possible  to  say  positively  that  the  alteratkms  arf? 
dependent  on  an  inflammatory  process  commencing  in  the  endu-njyocurdiuna 
at  an  early  period  of  foetal  existence;  this  U  true  even  after  excluding  cae^ 
in  which  the  infiammatory  products  present  may  fairly  be  considered  to  be 
the  result  of  defective  development  and  not  its  cause.  Inflammation  wad,  as 
has  already  bc^en  shown,  long  ago  pointed  out  as  the  cause  of  these  obstructive 
malformations.  Rokitunsky  (1844)  wjis  followed  in  his  views  by  many,  who 
asserted,  probably  wrongly,  that  this  condition  was  the  sole  cause  of  the  mis- 
direction of  development.  It  was  considered  that  while  in  very  many  cases 
the  evidenct^  of  the  intiammation  rcnuiined  indubitable,  in  others,  through  a 
greater  laji^e  of  time*  the  inflanmuitoTy  ]>roducts  became  less  distinct  or  were 
wholly  removed.  Tliii^,  all  tlefects  of  devclopaicnt  may  be  traec<l  as  the 
results  of  some  obstruction  of  the  pathways  of  the  fa'tal  blood,  which,  on 
the  one  hand,  e fleets  the  elo^iire  of  certain  vessels  or  orifices,  or  on  the  other 
hand  maintains  patent  others  which  nonnally  sJiouId  be  oblitcnited.  It  is 
much  easier  to  trace  tliese  causes*  when  they  operate  during  the  later  perimis 
of  development,  after  the  iieart  and  great  vessel t^  have  assumed  the  general 
shape  they  maintaiu,  than  those  which  ♦iperate  at  the  earlier  j^eriods  of  tran- 
sition. It  i^  plain  to  us  that  an  obstruction  of  the  pulmonary  artery  or  its 
branches  coming  bef^irc  the  end  of  the  third  fcetal  month  must,  by  preventing 
the  flow  of  blood  through  it  from  the  right  ventricle,  maintain  an  opening  of 
greater  or  less  size  in  the  incomplete  septum  ventriculomm.  It  is  much  \em 
easy — or,  in  fact,  impossible — to  be  positive  about  an  obstruction  or  other 
change  which  causes  the  transposition  or  an  unequal  division  of  the  gr^l 
vessela,  or  whicli  prevents  entirely  the  development  of  either  septum.  Never- 
thele^,  we  can  believe  that  some  obstruction  of  the  ftetal  circulation  causes 
the  former  defect  as  well  as  the  latter,  if  we  may  judge  of  so  dark  a  question 
by  the  analogies.  In  fact,  what  would  present  itself  m  a  trifling  obstacle  in 
the  third  or  fourth  month  of  fcetal  life  would  in  the  sixth  week  be  an  impaasr 
able  oljst ruction. 

It  hm  been  urged  against  the  view  that  some  inflammat-ory  procefti 
is  the  invariable  cause  of  the  obstacle,  by  those  who  support  the  devel- 
opment theory,  that,  as  the  heart  remains  in  a  rudimentary  condition,  the 
defects  result  from  a  want  of  formative  or  plastive  activity  of  the  p«irta. 
It  seems,  however,  as  diffi<nilt  to  account  for  the  want  of  formative  activity 
wliich  prevents  the  development  of  the  septum  or  causes  an  unequal 
division  of  great  arterial  trunks  as  to  find  the  traces  of  an  obstmction. 
Maternal    impressions    or    j^hfif^k^    have    doubtless    cjiused    many    heAdlesi 
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fcetusos  or  otherwise  niiashapeD  tlie  pr^jdu^t  of  eouception  during  the 
i'nrly  months  of  development.  The  effect  on  the  fcettis  from  such  shocks 
cunnot  of  coui>^e  be  a  direct  nervous  io>prei^Hion,  such  m  those  seen  pro- 
ducing local  diaturlmnce^  of  notrition  or  of  formative  activity  in  the  ado  Its 
own  orpa0j!=im,  hut  it  ia  due  to  disturbances  of  the  placental  circulation,  by 
which  the  bli>od-cyrrent  is  delayed  in  the  tietal  circuit.  Such  delay  may  re- 
sult in  a  t*miporar>'  obstruction  of  the  blood  in  certain  f<3?tal  ven^iels,  A  delay 
of  the  bhrfid-current  during  a  few  hours  in  the  early  [lerimi  of  developnient 
nf  the  fa'tusj  when  formation  is  excessively  rapid,  may  result  in  chnnpes 
wliii*h  become  pernmnent.  The  evidences  of  such  obstruction  may  fade 
completely.  Osier  ^  has  recently  urged  that  it  is  difficolt  to  suppose  an  endo- 
carditis limited  to  the  pulmonary  valves  in  an  embryo  not  moi*e  than  an  inch 
in  length,  and  whose  heart  could  not  be  above  a  few^  millimeters  in  size.  But 
is  it  not  pos5?ible  to  suppose  an  endocardial  infiammation  which  affects?  at  the 
same  time,  for  example,  the  viwcular  orifices  and  the  line  of  the  rudimetitiir)' 
septum?  The  septum  may  thus  be  prevented  from  foither  development,  and 
the  orifice  suffer  malformation  by  subsequent  contraction.  The  evidences  of 
the  inflammation  would  greatly  lessen  as  the  size  of  the  heart  expanded. 
Cannot  inflammation,  syi)hiliaj  or  other  communicable  disease,  from  which  we 
know  the  fcetus  sutlers,  be  substituted  for  the  unknown  "want  of  fi»niiative 
activity"?  In  respect  to  the  ext^^nt  of  surface  involved  in  the  fa-tal  heart  in 
inflamnuitory  or  other  morbid  procesi!CS,  can  we  not  suppose  that  the  area 
exhibiting  evidences  of  disease  in  the  ntinute  heart  would  be  as  restricted  ua 
in  the  adult  heart?  In  rheumatic  endocarditis  of  the  adult  the  cause  which 
leads  to  the  inflammation  ts  a  general  one;  the  evidences  we  find  of  the  nmr- 
bid  j)rocess,  however,  are  confined  to  very  narrow  limits.  The  reasons  for 
this  restriction  may  be  the  same, 

Tlie  simple  narrowing  of  a  hloo<l-track  where  direct  evidence  is  wanting 
may  be  explained  by  the  occurrence  of  ii  s[iecitic  morbid  process  as  stjtisfac* 
tordy  as  by  an  appeid  to  lack  or  excet^s  of  formative  power.  The  real  diffi- 
culty  arises  in  the  exj)lanation  of  cases  of  tninsposition  of  the  great  vessels. 
The  problem  is  in  every  way  a  most  ilifficult  one  for  sohition  under  any  sup- 
p<>sitioiL  If  it  were  true  that  the  formation  of  the  pulmonary  aitery  and 
the  aorta  was  from  tiie  start  by  sejiarate  IdoiKl-channels,  and  tht^se  distinct 
vcsstds  suffered  a  genuine  transplantation  and  became  attached  to  the  wrong 
ventricle^  the  anrta  to  the  right  and  the  pylmonary  to  the  left  ventricle,  then 
tmdoubtedly  wc  should  be  compelled  to  accept  the  developmental  theory  as 
usually  expressed.  But  it  is  not  the  case  that  these  vessels  are  devcloiied  in 
distinct  trunks:  tJieir  development  results  fnun  the  division  of  a  common 
trunk  through  an  infoldmg  of  the  walls  or  the  gradual  formation  of  a  sep- 
tum proceeding  contemporaneously  with  the  septum  of  the  ventric!eij,  the 
vesBelfl  at  the  same  time  making  a  half  turn  on  their  axis.  A  delay  in  the 
formation  of  either  septum  may  result  in  the  malapposition  of  the  vessels  to 
the  ventricle*!.  The  septum  which  is  probably  delayed  in  formation  is  the 
vascular  septum^  since  it  is  apparently  the  gro\rth  of  this  septum  that  applies 
the  force  which  results  in  the  axis  rotation  of  the  vessels.  Are  we  again  to 
explain  the  abortive  formation  of  the  vascular  septum  or  any  portion  of  the 
branchial  arches  by  the  unknown  want  of  fonnative  power?  The  want  of 
formative  power  must  have  a  cause ;  it  does  not  come  spontaneously.  Are 
not  inflammatory  endarteritis  and  syphilitic  lasions  of  the  blood  channels 
probable  causes  of  the  contraction  or  obliteration  of  portions  of  the  branchial 
arches  ? 

Another  cjuestion^  dark  and  obscure,  rec^uires  a  short  comment.     It  is  com- 
monly accepted,  if  an  abnormal  coraraunic^itiou  (speaking  of  amaO  openings) 
exists  between  the  two  ventricles,  that  the  septum  has  been  prevented  from 
*  Mmdrtai  O^n,  flew.  iJep.,  vol.  ii. 
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closing  by  the  blood-current  being  diverted  from  its  usual  course  through 
narrowing  of  an  arterial  ostium,  and  compelled  to  flow  into  one  or  the  other 
vei^triele.  The  patency  or  the  closure  of  the  ventricular  septum  is  held  as  a 
criterion  of  the  date  of  origin  of  the  primary  malformation-  We  know  thjit 
certain  ulceratioDS  of  the  endo-myix-ardinm  may  reiault  in  forming  openings 
lictween  the  two  ventricles,  but  is  it  not  possible  that  a  perforation  may  be 
made  in  the  ventricular  ae[itum  atYer  it  ha^  chased  by  a  lesion  originating  at 
an  arterial  oritiiim  of  the  samt/  f^haracter  a^  tme  that  prevented  the  septum 
from  cloj?ing?  The  muscuhir  tissui?  of  the  he^irt  from  the  third  to  the  sixth 
fo?tal  month,  and  even  later,  is  of  very  «oft  character.  A  rapid lyn^oming 
closure,  or  even  temporary  obstrueticm,  of  one  or  the  other  great  arteriiil 
trunks  would  greatly  in crea.se  the  blood-p reinsure  within  the  corresptmd- 
ing  ventricular  cavity.  The  ventricular  septum  woulil  become  stretclied 
and  thin,  and  might  readily  be  perforatea,  so  delicate  h  the  muscular 
tissue. 

If  such  a  posHibility  \s  consummated,  it  must  alter  the  value  which  haa 
hithcrtci  been  [tlaccd  on  the  o]»ening  in  the  ventricular  geptum  as  a  crit^^ri(»n 
of  the  (bite  of  origin  of  the  primary  lesions  of  the  great  vesseltf  whieh  ordi* 
iiarily  an'  the  cause  of  the  patent  condition  of  tliis  partition^ 

It  is  lo  he  seen  from  a  review  of  the  recorded  cases  of  malformation  of  the 
heart  that  defect**  of  the  arterial  outlet  of  the  right  ventricle  are  the  primary 
cau»e  of  the  largest  numlier  of  cases.  It  is  imj>ossible  to  state  the  proportion 
of  thc-^e  to  those  at  other  orifices  or  the  great  vessels,  so  iufxtrnplete  are  the 
record.-^  and  so  unlike  are  the  opinions  of  t!ie  reiMirters,  It  h  but  natural 
that  this  the  more  active  ventricle  of  fVetal  life  should  exhibit  more  frequently 
defects  of  dcvt4opment,  since  the  left  ventricle  in  adults  suffers  more  commonly 
in  its  valvuhir  a|>|jaratns  iluring  its  mort^  active  period. 

The  positi<m  at  whicli  the  detects  resulting  in  obstruction  of  the  blood-cur- 
rent through  the  pulmonaiT  artery  may  occur  have  been  mentioned.  The 
degree  of  the  narrowing  is  of  nuicli  iaiportancc — much  more  than  the  seat 
of  the  obstruction ;  but  of  still  greater  consequence  is  the  date  of  origin  of 
the  defect  of  development,  since  on  its  occurrence  early  or  late  in  ftKtul  life 
depend  tlie  eoudition  of  the  septum  ventrieulorum  and  tlie  j)erfeetion  of 
secondary  compensatory  alterations  which  render  the  lieart  capable  or  inca- 
pable of  a  prolonged  extra-utcniie  life. 

Narrowing  or  closure  of  the  course  of  the  blood  paauing  through  the  pul- 
monary artery  may  be  divided  into  two  classes:  1»  thoBe  cases  in  which  the 
sefjtum  ventrieulorum  is  imperfect  t^i  a  greater  or  less  degree;  and  2,  tho«e 
in  which  it  is  fully  formed,  the  separation  between  the  ventriclesi  being  com- 
plete. The  date  of  their  origin  corresponds  to  different  periods  of  the  devel- 
opment of  the  fo*tus.  The  earlier  the  obstruction  coaies  in  the  normal  outlet 
of  the  ventricle,  the  more  rudimentary  is  the  ventricular  septum.  The  dze 
of  the  opening  of  the  septum  depends  on  the  degree  of  narrowing  of  the  pul- 
monary outlet  as  well  a^  on  the  date  of  origin  of  tlie  obstruction.  If  the 
arterieg  are  trans j>osed  in  relation  to  the  ventricles,  and  one  of  them  becomese 
i>bytructed,  the  effect  on  the  septum  is  the  same,  although  the  direction  of  the 
current  through  the  opening  is  reversed.  Kussmaul  and  others  have  j>otntcd 
to  certain  exceptions  which  may  lead  to  errors.  In  a  congenital  opening  of 
the  ventricular  septum,  isolated  from  other  defects,  an  endocarditis  involving 
the  puhiinnary  orifice  may  occur  subsequent  in  the  time  of  the  usual  closure 
of  the  septum,  or  even  nfi^r  birth.  It  would  be  difficult  to  distinguish  such 
a  case  from  one  of  pulmonary  narrowing  occurring  before  the  third  fcetal 
njonth.  The  character  of  the  infiammatory  changes  and  the  sixe  of  the  pul- 
monary artery  beyond  the  point  of  narnming  w^onld  a^^ist  in  marking  the 
dij<tinction.     It  must  lie  remembered,  however,  that  the  pulmonary  artery  h 
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recorded  as  poesessUifij  a  larjge  sixe  beyoad  the  seat  of  uarmwing  in  caaes  of 
undoubted  congenital  origin. 

The  alteration  b  the  form  and  size  of  the  right  ventricle  varies  greatly 
according  to  the  time  at  which  the  pulnronary  oBstroctioii  ori^^inate^.  The 
ventricle  seems  to  mftintaiii  its  s?ize,  and  even  tn  become  hypcrtroj>hied  and 
dilated,  when  the  pulmonary  obstruflion  occurs  before  the  f.fosure  of  the  sep- 
tum: if  the  pulmonary  artery  is  obliterated  or  exeeerbnglv  narnaved  at  a 
Uiter  period,  the  ventricle  shriveli«,  be<iiyse  no  blooti  is  a'ble  to  pa*r>i,  and 
gTjidually  more  and  more  of  the  fietal  current  fja^^sei?  Ihruu^^li  the  foramen 
ovale  to  the  left  side;  if,  however,  the  pulmonary  defect  is  but  »Hglit» 
the  right  ventricle  contiuuei*  its  function,  oeeoniei^  bypertrophied,  and  may 
dilate.  In  pulmonary  obstruction  the  ri^bt  ventricle  ehnngei?  itri  form  mme- 
what  in  accordance  with  the  sent  of  obstruction.  Tims  the  primary  obstrue- 
tiun  may  be  in  the  |mlmunary  artery  or  it«*  bniuche«;  or  in  other  cMsea  the 
malformation  is  found  within  the  cavity  of  the  riirlit  ventricle.  The  lust 
group  h  spoken  of  as  conus  stenosis. 

The  manbrmations  of  the  conns  of  the  right  ventricle  nmy  present  them- 
aelvee  under  three  forms:  they  all  act  a.^  e(>nstririiou,H,  l>ijt  alter  the  sliajK-  «>f 
the  ventricle  very  variou^^ly;  their  effect  on  the  circulation  is  practically  tlie 
8time»  varying  only  with  the  closenessi  of  the  constriction.  If  im  infbuhmU' 
tory  [irocess  iiccur  at  the  seat  of  the  nornuil  muscular  constriction  lietween 
the  sinus  and  the  conus»  it  may  result  in  fibrous  thickening  and  contraction; 
tlms  the  normal  division  of  the  sinus  from  the  conns  becomes  exaggerated 
and  permanent.  The  narrowed  portion  may  continue  to  exhibit  evidences 
n(  endocarditis,  or  the.se  amy  fa^le  away,  leaving  m  smooth  surface.  These 
narrowed  parts  seem  to  be  eitpecinlly  liable  to  intlammati<m  at  a  Bubsequetit 
period  as  the  bulk  of  the  blood  and  the  force  of  the  circulation  increase. 
Peacock  dc»seribe.s  a  coudition  of  narrowing  due  t<i  nmscular  hypertrophy 
alone.  It  would  seem  in  these  citse^  that  the  hypTtrophy  was,  in  not  a  few 
<if  the  instances,  an  acquired  condition,  and  not  congenitiil 

Thejse  cases  nresent  a  heart  having,  ita  it  were,  a  don  hie  or  subdivided  ven- 
tricle, compamnle  U)  that  of  the  turtle.  The  condition  has  bec^n  described  by 
.^ime  writers  a^  a  supernumerary  ventricle.  The  form  and  size  of  tlie  com- 
munication between  the  two  portions  of  the  ventricles*  vary  very  greatly :  in 
some  of  the  castas  due  to  inflammation  the  paf^sage  merely  admits  of  a  large 
probe,  and  consists  of  a  firm  librous  ring,  or  there  may  be  tw^i  or  ntore  such 
oj.H'nings.  In  constriction  by  muscular  bands  the  opening  is  usuidly  n  large 
oval  with  smooth  walk.  In  these  ciises  tlie  size  and  the  condition  of  the  walls 
of  the  &o- called  supernumerary  ventricle  present  diflercnt  apjanirances  acconb 
Ing  to  the  degree  of  constriction  and  the  size  of  the  pulmonary  opening;  it 
is  probable  tilso  that  the  condition  cd'  the  ventricular  sejjtum  inHnences  the 
consecutive  alteration  in  the  parts.  When  the  c(mstriction  y  close  and  but 
bttle  blood  enters  the  conus,  its  walls  are  thin  and  flaccid,  while  in  cases  of 
le-^  marked  narrowing,  provided  the  pulmonary  artery  renmins  nearly  n<ir- 
mal,  fluMvalls  of  the  conns  become  hyj>ertrophied,  in  conjunction  with  a  simi- 
lar development  of  the  other  part*^  of  the  right  ventricle. 

In  other  case^  tlie  entire  conua  may  be  uniforndy  narrowed:  this  change 
is  due  alruost  invariablv  to  inflammatory  lesions,  and  in  many  instances  it  is 
difficult  to  determine  wliether  the  condition  is  of  fietal  origin  or  wlicther  it 
arose  during  the  early  months  of  extra-uterine  life  or  even  at  a  later  [>eriod. 
Its  occurrence  in  conjunction  with  other  maltbrmaticuis  would  point  to  it^  orig- 
ination during  the  developmental  period.  The  con  us  naiy  also  present  a 
constriction  directly  at  or  just  beneath  the  valvnhir  oriliee  of  the  pulmonary 
artery.  This  condition  is  almost  invarialily  c<unhined  with  some  narrowing 
of  the  artery  iti<elf.  and  there  is  so  constttntly  present  evidence  of  inilamma- 
tion  of  recent  datt;  that  it  is  almost   impossilde  to  say  whether  the  defect 
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is  Dot  due  to  a  niyocarditis  orighiating  after  the  developmental  period. 
With  this  condition  the  entin-  conus  usually  presenta  more  or  leae  shrui-kage 
or  col  lapse,  becoming  gresiter  us  the  constriction  at  the  orifice  is  more  mark^. 
This  Golla]X'*e  of  the  contis^  is  to  l>e  looked  upon  as  secondary  to  the  primary 
defect  at  the  orifice. 

Closure  or  narrowing  of  the  pulmonary  artery  trunk  may  be  traced  to 
rrmny  conditions  acting  at  .several  dittereut  points  of  the  course  of  the  blocKi 
Nearly  all  thes^^  ctrndltions  are  t-aused  by  inflammatory  lesions  which  reaiult 
in  contraction^^  of  the  arterial  wall-^.  In  fact,  pulmonary  artery  defect**  not 
dependent  on  intlMiumatory  changes  are  very  obscure  and  difficult  of  expla- 
nation. In  adult  life  we  know  of  only  two  conditions  which  lead  to  oblitera- 
tions of  vessels ;  firat,  inflammation  of  the  lining  membrane  (endarteritis); 
and  second,  stoppage  of  the  blood-current,  usually  through  preasure  directlv 
applied  to  the  %^a8cular  trunk.  The  clots  of  blood  which  occupy  the  vessefs 
form  both  in  advance  and  beyond  the  point  of  prcfisnro ;  hence  we  can  look 
for  obstruction,  causing  closure  of  the  pulmonary  artery,  at  either  extremity 
of  the  blood-cour^,  'Thus,  we  may  think  of  a  primary'  conus  obstruction 
which  may  secondarily  have  the  effect  of  reducing  the  size  of  the  pulmonary 
artery^  but  it  is  never  ohlitemtcd  through  this  means;  nearly  always  some 
blood  |>asses  in  this  dircction,  and  l)ltiod  nlso  enters  the  pulmonary  artery 
from  tlu' ductus  arterio.Mys  Botalli :  both  coriditions  nece^ssarily  tend  to  keep 
the  iirtery  from  complete  collapse  ;  moreover,  the  artery,  even  in  cases  of  very 
narrow  conus,  nmy  remain  of  its  usual  size.  The  same  eflect  may  be  producctd 
by  narrowing  of  the  tricuspid  oriSce.  This  condition  is  a  very  rare  one,  and 
never  could  lead  to  complotr  closure  of  the  pulmonary  artery  unles*  this 
orifice  were  entirely  obliterated  and  the  septum  of  the  ventricles  remaintsd 
closed.  Peacock  speaks  of  premature  occlusion  of  the  ductus  arterit>8us 
Botalli  as  one  of  tne  causes  of  narrowing  of  the  pulmonary  artery.  The 
obliteration  of  this  portion  of  the  branchial  arch&*,  by  preventing  the  blood 
flowing  in  ita  usual  course  to  the  descending  aorta,  he  thinks  results  in  nar- 
rowing the  calibre  of  the  pulmonary  artery.  Mav  not  the  condition  be 
e(|Usilly  well  inter|jt'eted  in  a  diHerent  manner?  May  not  it  be  that  the 
obstruction  of  the  artery  svas  the  cause  of  collapse  of  the  ductus?  One 
would  think  it  oussible,  if  an  obstruction  arose  in  the  ductus  arteriosun 
Botalli,  for  the  blo(Mi-c undent  in  the  pulmonary  arterv  to  maint^iin  another 
branchial  arch  patulous  for  it.«  accommodation,  or,  failing  this,  to  dilate  the 
pulmonary  branches  and  thence  return  to  the  left  side  of  the  heart.  In  rare 
cases  the  pnlniimjiry  artery  has  been  found  deficient  in  size  when  the  lungs  are 
malformed,  either  by  reduction  in  their  size  as  a  whole  or  by  the  absence  of 
one  or  more  lo!>es.  8uch  a  c^use  has  very  little  opportunity  of  acting  with 
much  force  on  the  pulmonary  artery  during  fretal  life.  This  <^ause  and  all 
the  others  in  this  group  are  to  be  looked  upon  m  secondary  in  their  efiects. 

In  priniary  defects  of  the  pulmonary  artery  trunk  the  vast  majority  aflbrd 
indubitable  eWdenoes  of  an  original  intlammatory  causation  ;  others  are  due 
just  as  positively  to  a  defective  evolution  of  this  vessel  from  the  conuDou 
arterial  trunk.  Instances  are  on  record  of  the  complete  closure  of  the  pul- 
monary arter>^  and  its  conversion  into  a  ligamentous  cord  :  these  cases  are  very 
rare.  \u  a  somewhat  larger  number  a  pretty  uniform  narrowing,  sometimes 
to  an  extreme  degree,  and  otten  exhibiting  thickened  walls,  is  found.  It  h 
much  more  frequent  to  see  the  obstruction  of  the  artery,  due  tu  inflammatory 
changes,  at  its  valvular  orifice. 

Peacock  describes  the  narrowing  at  the  pulmonary  orifice  in  many  cases  to 
be  due  to  disease  of  the  pulmonary  valves,  whereby  the  number  of  cusps  are 
reduced  in  number,  or  Uy  a  membrane  stretched  across  with  small  opening 
in  its  frentral  portion ;  or  the  obstruction  may  cimsist  of  a  duplicature  of  the 
lining  of  tlie  vessels,  or  even  to  bands  of  muscular  fibres  surrountling  tiie 
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orifice.  Two  valves  of  unequal  size  may  be  found  at  the  orifice,  id^^^g  ^^' 
dencv  that  the  larger  one  lia?  i)een  formed  by  the  adhesion  of  two  of  the 
norma]  cusps;  the  membranous  obstruction  is  probably  due  to  the  uo^ou 
more  or  less  complete  of  the  tbrec  cusps.  The  curtains  thus  formed  protrude 
into  the  course  of  the  artery  und  form  a  deep  circular  sinus  between  the 
valves  and  the  walk  of  the  ve?weL  Tlie  opening^  between  these  adhereot 
valves  varies  from  a  transverse  slit  to  a  tubuhir  or  barrel-shaped  orifice — a 
tube  within  a  tul»e.  Tbe^^e  dUeast^d  valves  are  thickeniHi»  very  firrn^  fibrous, 
or  even  calcified.  In  other  cases  the  obstruction  eousists  of  abuodaut  warty 
elevations,  so  numerous  that  they  are  equally  effective  in  preventing  the  pas- 
sage of  blofKi  a^  the  united  valves.  The  size  of  the  opening  is  sometimes 
extremely  rexluced,  meajsuring  only  five  millimeters  in  diameter.  The  pul- 
monary artery  is  most  generally  less  in  size  than  normal,  but  never  becomes 
reduced  to  the  same  extent  as  its  orifice,  unless  it  hcLs  likewise  suffered  from 
infiamroatory  disease ;  otherwise  its  walls  remain  thin,  resembling  the  ven« 
cava*. 

In  addition  to  disease  within  the  ciilibre  of  the  vessel,  Meyer,  who  strongly 
advot'utud  the  infiammatory  cause  for  all  these  defects,  pointed  to  pericarditis, 
occurring  at  the  origin  of  the  pulmonary  artery  and  compressing  the  veaeel, 
a£  a  rare  method  of  can  r^  at  ion. 

In  a  very  large  majority  of  the  cases  of  puhuoiiary  narrowing  on  record 
the  septum  ventriculorum  is  found  to  be  UHire  or  leh^s  defective.  In  accord- 
ance \y\\\\  the  usual  principles,  this  defect  of  the  r^iptum,  in  conjunction  with 
narrowing  of  the  pulmonary  artery,  is  held  to  indicate  that  the  obstruction 
of  the  artery  dates  fronj  a  period  of  development  anterior  to  the  closure  of 
the  septum.  This  view  was  advanced  by  Hunter  in  1783.  But  Peacock 
gives  an  account  of  many  cases  of  pulmousny  ourrowtug,  combined  with 
open  septum  ventriculorum »  in  which  the  ubcj^truction  was  caused  by  adhesion 
of  the  pulmonary  valves.  It  is,  however,  a  faet  that  the  developuieiit  of  the 
valvular  appanitus  is  not  etiected  until  after  the  septum  of  the  ventricles  is 
ajrapleted.  How,  then,  c^in  we  suppose  valves  to  adliere  so  as  to  obstrurt  tlie 
pulmonary  artery  ami  ]>revent  the  closure  of  the  septum  when  in  reality  tlie 
valves  themselves  have  not  deveh^ped  ?  Dc)<l^  it  not  seem  possible  that  in 
aome  rare  cases  the  opening  found  in  the  septum  ventriculorum  is  lu  reality 
a  reopening?  Another  case  i.s  on  recfjrd  of  ojien  septum  ventriculorum 
and  narrowing  of  the  pulmonary  orifice  in  a  child  born  of  a  mother  who 
auifered  a  prolonged  fright  during  the  fifth  month  of  utero-gestatiou.  Strong 
mental  impressions  are  aeeountecl  causes  of  malformation  of  the  fcetus,  and  in 
this  case  the  fright,  if  it  was  tlie  origin  of  the  defective  development  of  the 
septum,  came  more  than  two  months  too  late. 

In  <3ases  of  puhnonary  narrowing  with  open  septum  the  aorta  comnmni- 
ciitcs  freely  with  the  riglit  ventricle,  or  BOf^ears  to  arise  from  both  ventricles, 
or  more  rarely  from  the  right  cavity  aloue  (the  deficient  pulmonary  artery 
remaining  in  its  usual  position).  Many  opinions  have  been  held  as  to  whicn 
one  of  the  three  defects  is  primary.  Hunter's  conclusion  has  most  generally 
prevailed.  The  obstruction  of  the  course  of  the  pulmonary  artery  is  looked 
upon  as  the  primary  defect.  From  the  obstruction  the  right  ventricle  becomes 
distended,  and  the  opening  of  the  septum  is  due  to  the  blood-pres.^ure,  which 
prevents  the  final  closure.  The  blood-pressure  alsc»  alters  the  direction  of  the 
septum  and  pushes  it  farther  to  the  rignt.  ThuB  the  j'cptum  comei*  to  stand 
directly  under  the  aortic  orifice,  or  by  a  further  rleviation  to  the  left  side 
brings  that  orifice  wholly  within  the  right  cavity.  In  these  simple  eases  the 
origin  of  the  aorta  from  the  right  ventricle  is  not  a  real  but  merely  an  appa- 
rent transpoeition  or  transplantation  of  this  vessel ;  the  aortti  has  not  been 
moved,  but  only  the  septum  luu^  been  moved  under  its  orifice,  and  the  right 
eutricle  has  consequently  berorne  more  extensive.     In  other  cases  the  aorta 
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seems  to  move  more  toward  the  right  side,  usually  comiug  sdm  more  to  the 
front,  and  m  i*ther  cai*es  there  iis  an  actual  tmnsixisitioii  of  theae  v^^k. 
Tlie  niethoil  t»f  thh  traasfKJsition  will  be  further  de^ribed, 

Mucket'.H  oniriiial  theory  for  o|jen  septum  and  narrowed  pulmonary  arterj* 
wa.H  that  the  defect  waB  primarily  in  the  septum  of  the  ventricles,  due  to  a 
want  of  formative  energy,  and  the  pulmonary  artery  closed  itself,  as  do  other 
arteriesis.  from  want  of  uj*e.  Meyer  showed  that  a  defect  of  the  septum  wa^ 
iiicapalile  of  causing  narrowing  of  the  nulmonary  artery.  sint?e  the  exit  of 
l>luod  is  easier  through  the  artery,  from  the  fonw  of  the  right  ventrieJe,  than 
through  the  open  septum ;  tlje  piissage  of  the  blood  from  right  to  left  is 
opfKxHcd  by  the  blood-mass  in  the  let\  cavity.  Heine  also  thought  the  pul- 
monary-artery narrowing  was  a  secondar}^  defect,  but  did  not  think  the  open- 
ing of  the  scptun^  caused  the  narrowing.  Ue  considered  the  primary  mal- 
formation to  be  a  deviation  of  the  septum  to  the  left.  The  deviation  of  tht- 
partition  before  its  closure  brtmght  the  aorta  within  the  left  cavity,  and  fiir- 
nished  a  free  exit  for  ilie  blood  from  this  chamber  shorter  and  more  conve- 
nient than  through  the  pulmonary  and  tlie  ductus  arterici^iis  Botiilli  to  the 
descending  aorta  ;  the  pulmonary  artery  collapsed  for  want  of  use,  similarly 
to  other  fcetal  blood -courses.  Hence,  Fleine  considered  that  in  all  cases  of 
open  septum  and  apparent  transposition  of  the  aorta  which  exhibited  no  evi- 
dences of  inflammation  as  a  conjectural  cause  of  narrowing  or  cfteure  of  the 
pulmonary  artery  the  explanation  wtis  to  be  found  in  a  primary  deviation 
(if  the  septum  ventriculorum. 

The  difficulty  in  Heine's  theory  lies  in  showing  the  mechanism  of  a  devia* 
tion  of  tlie  septum  without  a  primary  obstruction  of  the  flow  of  blood 
through  the  pulmcuiary  artery.  The  hypertrophy  of  the  right  ventride 
which  Heine  proposed  as  an  expjlanation  is  ahno«t  certainly  a  secondary 
effect  of  the  olistruction,  and  therefore  cannot  be  supposed  to  originate  n 
deviation  of  the  septum  ;  it  is  doubtful  if  hypertrophy  can  be  c^nsiaered  as 
a  cmL'^e  of  increased  blood-pressure  within  the  cavity  of  a  ventricle  under 
any  circumstances,  and  certainly  not  as  exercising  pressure  in  a  direction  to 
cause  the  supj>osed  deviiitiim  of  the  septum.  An  oj>en  septum  without 
obstruction  of  the  pulmonary  orifice,  which  rarely  occurs,  doesj  not  protiui-e 
hypertrophy  of  the  right  chamber. 

The  explanation  of  cases  of  open  septum  with  obstruction  of  the  pulmo- 
nary artery  seems  entirely  satisfactory  by  Hunter*s  theory,  or  by  what  Kuift^ 
maul  has  named  the  engorgement  theory*  Btit  when  there  is  a  real  trans- 
position of  the  arteries,  the  pulmonary  placed  farther  to  the  left  and  behind 
and  coming  from  the  left  cavity,  the  aorta  in  front  and  to  the  right  and 
arising  from  the  right  or  pulmonary  chaml>er^  thus  changing  their  relative 
position.'*  and  their  orifices  exchanging  ventricles,  the  diificultv  of  explana- 
tion becomes  great,  and  the  cause  of  the  abnormal  relations  of  the  veeaels 
cannot  l>e  traced  to  a  situ  pie  deviation  of  the  septum  ventriculorum. 

For  the  explanation  of  these  cases  of  complete  transposition  of  the  ve^eb. 
as  well  as  their  transplantation  relatively  to  the  ventricles,  Rokitansky  ha^ 
traced  resj>ectively  the  development  of  the  two  arterial  trunks  from  the  com- 
mon trunk  and  of  the  septum  ventriculorum.  He  considers  that  the  parti- 
tioning of  the  arterial  trunks  is  the  governing  factor  in  tlieir  formation,  and 
that  the  ventricuhir  septum  is  arranged  in  conformity  with  the  septum  of 
arterial  trunks.  In  tracing  the  development  of  the  circulatc*rv  apparutus  in 
man  there  seems  to  be  no  doubt  that  the  heart  develops  exactly  like  that  of 
other  vertebrates. 

The  very  first  rudiment  of  the  heart,  is  a  spindle-shaped  thickening  of  tin; 
intestinal  fibrous  layer  of  the  fore  part  of  the  alimentary  canal.  This  sjiin- 
<llo-8ha]>ed  fornjntioti  then  becomes  a  hollow  ptmch,  and  separatee  from  tlj** 
intestinal  layer  and  lies  free  in  the  cardiac  cavity.    The  earliest  condition 
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In  the  human  l>eing  ia  that  from  an  emhryo  of  about  two  weeks 
fCoeie),  in  which  the  viscue  appeared  as  a  simple  tube  m  tlie  shape  of  a  letter 

-the  hollow  roundetl  pouch  having  slightly  elongated  and  bent  to  this  form, 
and  i?imultaiieoysly  turned  spirally  on  an  iiuaginary  axis,  ho  that  the  posterior 
part  of  the  tube  rested  on  the  dorsal  surface  of  the  anterior  part.  The  yelk- 
veiuB  connect  at  its  posterior  part,  while  the  arteries  form  a  contiDuatiou  of 
ite  anterior  extremiiy.  The  spiral  turning  and  curving  increjjEC,  and  simul- 
taneously two  shallow  indentations  apfK^ar  in  the  twisted  Ppuch,  transversely 
to  its  long  axis»  looking  like  kinks  in  a  flexible  tube.  These  indentations 
mark  the  outline  of  the  three  primitive  portions  of  the  central  organ — viz. 
the  first,  with  which  the  veins  comiimnic4atc,  represent**  the  future  auricles; 
the  next,  the  ventricles;  the  third  portion,  the  comnioo  arterial  trunk  (aortic 
bulb  or  truncu^  arteriosus  communis).  Early  in  development  the  first  section 
is  the  birgest,  but  by  the  time  the  S  is  tbrmed  the  middle  or  ventricular  por- 
tion exceeds  in  size  the  auricles  and  their  ap|Hnidages.  So  far,  tlie  central 
organ  remains  a  continuous  tutu?,  indented  transversely  in  its  coui'se  at  the 
points  which  mark  its  future  <livision  ;  the  blood  moves  through  it  as  tbn>ugh 
a  coiled  tube,  entering  by  the  veins  and  passing  out  by  the  aortic  bulb  to  the 
vascular  or  branchial  arches ;  the  venous  entrance  is  posterior,  the  arterial 
exit  is  anterior  and  is  directed  toward  the  future  aortic  arch.  This  is  the 
condition  at  the  end  of  the  second  week.  The  future  auricles  and  vc^ntricles 
now  form  a  common  ca\aty ;  the  indentatirjn  between  them,  called  the  auricu- 
hir  canal,  represents  the  ftiture  auriculo-vcntricular  orifice.  The  future  fibrous 
ring  forming  this  orifice  is  the  first  to  be  developed  of  all  the  permanent  struc- 
tures of  the  heart ;  its  infolding  to  form  the  two  auriculo- ventricular  orifice 
conies  early,  but  at  a  later  date  than  here  spoken  of^  Its  exact  method  of 
development  is  not  clearly  described. 

Between  the  second  and  fourth  weeks  i§  exhibited  an  indicalion  of  the 
ftiture  most  important  step  in  development;  this  process  does  not  really  step 
forth  until  the  fourth  week,  although  superficial  traces  of  a  furrow  antedate 
this  time.  This  step  is  the  division  of  three  sections  of  the  tube  into  opposite 
halves,  a  right  or  venous,  a  lefl  or  arterial  half.  This  division  results  in  the 
formation  of  the  future  septa  between  the  auricles  and  between  the  ventricles, 
and  separates  the  common  arterial  trunk  (aortic  bulb)  into  the  future  aorta 
and  pulmonary  artery.  This  partition  is  spoken  of  a^  longitudinal;  but  it 
will  be  seen,  if  the  real  lines  oi  growth  of  the  future  auricular  and  ventricu- 
lar septa  are  corefully  regarded,  that  the  indcntutions  which  mark  their 
site  are  also  transverse,  as  w^ere  the  primitive  ones  for  division  of  the  auricles 
from  the  ventricles.  The  proximal  end  of  the  tube  comes  in  contact  with  the 
distal  portion  by  a  further  bending  movement,  so  that  these  two  ends  go  to 
make  the  left,  half  of  the  heart ;  and  the  middle  portion  of  tube,  composed 
partly  of  auricle  and  partly  of  ventricle,  forms  the  right  half  of  the  hearts 
Tbrs  secondary  indentation,  commonly  Sfwken  of  as  longitudinal,  is  in  reality 
transverse,  although,  from  the  more  markedly  bent  condition  of  the  tube 
which  has  come  about,  it  does  not  advam^  in  the  same  plane  as  the  primitive 
indentation  of  the  tube.  The  mechanisni  of  the  division  of  the  aortic  bulb 
will  be  described  later. 

This  secondary  indentation,  which  finally  results  in  the  formation  of  the 
auricular  and  ventricular  septa,  appears  earlier  in  the  ventricular  cavity, 
about  the  fourth  week,  and  later  in  the  auricles,  about  the  eighth  week.  By 
about  the  twelfth  week  the  process  of  forniatiau  for  the  muscular  partitions  is 
completed  ;  the  septum  ventriculorum  normally  is  gradually  built  up,  and  by 
this  time  has  joinccl  itself,  at  the  base  of  the  heart,  to  the  septum  forming 
itself  in  the  arterial  bulb;  thus  the  rijfht  and  left  ventricles  are  finally  sepa- 
rated. The  septum  in  the  auricles  is  also  finislud  in  its  muscuhir  part, 
mostly  built  up  from  the  base  and  posteriorly  lA>ward  the  rcuif  id*  the  cavity, 
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leuviug,  however,  the  foramen  to   be  cloified  1>y  the  metubrane  some  dayi 
iifler  birth. 

The  ftetal  heart  from  the  fourth  week  onward  IjecoDies  more  and  morp 
rounded  in  outline,  and   finally  more  or  less  rectangular,      The  auricular 
nppendftge.'i  become  conspicuous  and  overhang  the  ventricles.     The  ftitun*  j 
left  ventricle  appears  lar>^er  than  the  ri^ht,  and  the  former  projects  notably  j 
leftward  and  downward.     The  aortic  bulb  or  common  trunk  appears  to  firmr 
wholly  from  the  right  ventricle,  altbougli  the  vessel  communicates  \vith  liotb 
cavities,  since  at  this  period  the  cavities  are  undivided.     The  ftirrow  which  ^ 
marL^  the  line  of  the  future  septum  ventriculorum  runs  to  the  left  of  the  r*x»r 
of  the  common  trunk  ;  and  until  at  least  as  late  tus  the  sixth  week  this  trunk 
appears  from  the  exterior  to  be  in  connection  only  with  the  ftiture  right  ven- 
tricle. 

As  early  as  the  sixth  we^k,  possibly  earlier,  a  distinct  furrow  is  seen  on 
both  sides  of  the  common  trunk  running  longitudinally  from  its  root  at  tlie 
ventricle  to  its  first  branch  (branchial  arch).  Thii*  indentation  does  not 
tmverse  directly  to  the  ventricular  furrow ;  in  fact,  at  this  period  the  ven- 
Iricular  furrow  is  not  conspicuous  at  the  origin  of  the  trunk  toward  the  bati« 
of  the  heart,  tlie  septum  within  not  having  risen  as  yet  to  the  ba^^  of  the  veu- 
triclcs.  Durin^i  the  formation  of  this  furrow  the  common  trunk  continue  ltd 
slow  partial  rotation  on  its  axis;  the  rotation  of  the  other  parts  of  the  cardiac  i 
tube  nas  ceased  ;  the  segments  of  the  tube  have  come  to  a  standstill — become, 
iLH  it  were,  fixed  and  mlherent  to  each  other»  the  proximal  to  the  distal  end, 
the  anterior  surface  to  the  posterior,  through  the  previous  bending  of  the  tube 
on  itself. 

Within  the  common  trunk  Rokitansky  ha^  dei*cribed  the  ciiangee,  fl£  seen 
in  cross-sections,  wliich  rejiult  in  its  division  into  a  permanent  aorta  and  pul- 
monary artery,  and  also  the  adaptation  of  the  septum  arteriosus  trunci  to  the 
septum  ventnculorum.  He  says  that  at  an  earlier  period  than  liere  described 
for  the  external  furrow  appearing,  on  the  inner  surface  of  the  truneus  arteri- 
osus communis  (aortic  bulb),  to  its  left  side  and  somewhat  posteriorly,  above 
the  starting-point  of  the  anterior  limb  of  the  septum  ventriculorum,  a  little 
swelling  appears,  which  grows  toward  the  right  and  slightly  forward,  m  that 
the  common  trunk  is  divided  into  nn  anterior  rather  left-hand,  and  a  p<>ste- 
rior  right  |x>rtion,  re8{>ectively  the  pulmonary  artery  and  aorta.  The  growth 
does  not  pass  in  a  straight  line  through  the  lumen  of  the  common  trunk,  btit 
so  that  the  forming  &e|jtum  makes  a  concavity  posteriorly  toward  the  aorta, 
and  a  convexity  anteriorly  toward  the  pulmonary  ;  thus,  on  cross-t'ectiou  tJje 
aorta  has  the  outline  of  the  gibbous  moon^the  pulmonary,  fitting  int4»  it, 
separated  by  the  septum,  of  a  new  moon.  The  septum  ventriculorum,  a^ 
seen  starting  at  the  base  of  the  ventricles  from  the  fibrous  ring  of  the  aurit*- 
tdo- ventricular  orifice  (having  already  been  built  upward  from  the  ftituna 
apex  of  the  heart),  originates  at  a  point  on  the  posterior  wall  of  the  common 
ventricular  cavity  in  exact  correspoudenee  with  the  starting-point  of  the  little 
swelling  on  the  inner  surface  of  the  common  arterial  trunk*  The  two  »epta 
are  thus  formed  in  apposition.  The  septum  ventriculorum,  in  advancing  for- 
ward to  meet  the  other  limb  of  the  septum  forming  on  the  opposite  wall  of 
the  ventricular  cavity,  follows  the  septum  trunci  arteriosus  communisv  sur- 
rounds the  posterior  vessel  (the  aorta)  to  its  front,  then  passes  around  it  to  ita 
right;  the  pulmonary  is  on  the  other  side  of  the  septum;  the  portion  of  the 
septum  ventriculorum  between  the  orifices  of  the  vessels  is  the  pars  membra* 
nacea  of  the  septum.  The  anterior  portion  of  the  sentum  ventriculorum  forms 
one  wall  of  the  arterial  conus  uf  the  right  ventricle.  Thus  it  happens  that 
by  the  eighth  week  the  common  trunk  is  divided  into  aorta  and  pulmonary 
artery ;  the  structure  of  the  septum  ventriculorum  is  so  far  advanced  that 
these  vaiicular  trunks  are  conoecttid  with   the    projier  ventricles,  hut  the 
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aeptum  ventriculonim  doe*  not  cloee  completely  until  about  the  twelfth 
week. 

In  explaining  the  oceurTence  of  a  transposition  of  the  arterial  trunks  in 
urroniance  with  the  facts  of  their  normal  development,  Rokitansky  Bayi^,  if 
the  septum  trunci,  starting  from  the  usual  point  of  the  little  swelling  nu  the 
inner  surface  of  the  common  trunk,  turns  ahnommlly  with  its  concavity  for- 
ward (instead  of  bai^kward  as  normally),  and  thus  passes  through  the  trunk, 
there  will  be  established  an  anterior  left  aorta  imd  a  posterior  right  pulnio- 
uary,  because  the  septum  ventriculorum  in  its  growth  conforms  to  the  direc- 
tion of  the  septum  trunci.  Thus,  another  than  the  usual  portion  of  the  com- 
mon trunk  is  partitioned  oti'and  placed  in  comraunication  with  the  re-spective 
ventricles.  This  furnishes  us  with  examples  of  transposition  of  the  arterial 
trunks  relatively  to  each  other,  but  not  tninsposcd  in  relation  to  the  ventricle 
into  which  they  are  implanted.  The  great  majority  of  specimens  of  this  soil 
with  which  we  are  acquainted— and  Rokitansky  linew  no  others — show  an 
open  septum.  They  are  usually  spoken  of,  therefore,  tis  instance:?  of  "  both 
vessels  arising  from  the  same  ventricle  (the  right  usually);'  or  of  '*aoita  com- 
munirating  with  bi>th  ventricles,  the  pulmonary  aitery  normally  placed/* 
Rokitansky  assigns  no  reason  for  this  deviation  m  the  line  of  growth  of  the 
septum  trunci  across  the  lumen  of  the  eonmion  trunk  ;  in  fact,  he  never 
examined  a  malformed  heart  during  this  stage  of  development.  The  devia- 
tion  of  the  septum  trunci,  the  primitive  factor  in  this  malformation — since  to 
it  the  septum  ventriculorum  conflirms  its  developnient — he  accounts  for  by 
chance  (deviation  of  formative  energy ).  It  seems  much  more  probable,  as  it 
is  always  the  pulmonary  artery  which  must  be  reduced  in  size  when  the  con- 
cavity  of  the  septum  trunci  presents  anteriorly  (the  aorta  occupies  the  smaller 
area  when  the  concavity  of  the  septum  Ls  posterior),  that  the  deviatitm  of  the 
seutum  trunci  is  due  to  soine  one  of  the  many  conditions  (endo-my^tcarditis) 
wnich  have  already  Vieen  pointed  out  as  the  cause  of  pulmomirv -artery  nar- 
rowing or  closure ;  hence,  another  malformation  of  the  heart  can  be  thus 
traced  to  pulmonary  obstruction,  the  evident  cause  of  so  many  other  defects. 

For  examples  of  transposition  of  the  vessels,  both  relatively  to  each  other 
and  to  the  ventricles,  with  complete  closure  of  the  upturn  ventriculorum, 
Rokitansky  also  gives  a  satisfactory  explanation.  It  is  inmortant  to  noU* 
the  distinction  between  cases  of  closed  and  open  septum.  Transposition  of 
the  V€*ssels  with  open  septum  are,  ai^  al  ready  shown,  doubtful  instances  of 
transposition  from  one  ventricle  to  the  other,  although  the  vea^jcls  may  be 
traiiJ^posed  in  rehitton  to  each  other;  furthermore,  the  mechanism  which 
explains  relative  transposition  of  the  ve^^i^elB  dt\eB  not  explain  the  implanta- 
tion of  the  vessels  into  the  improper  ventricle.  Plis  explanation  is  tliat  the 
starting-point  of  the  little  swelling  from  which  the  septum  trunci  forms  is 
shifted  to  a  point  farther  forward  on  the  inner  circumference  of  the  common 
trunk,  and  at  the  same  time  has  it**  concavity  anteriorly,  and  as  in  the  previous 
decreasing  also  the  area  of  the  pulmonary  art^^ry ;  and  thus  the  aorta 
Wineg  more  foi-ward  and  to  the  right,  and  the  pulmonary  artery  posses  more 
to  the  left  and  backward.  The  septum  ventriculorum,  in  eonforming  itself 
^to  the  abnormal  starting-point  and  direction  of  the  septum  trutict,  must  con- 
lequently  pass  across  the  common  ventricular  cavity  in  such  direction  that 
the  aorta  comes  in  connection  with  the  pulmonary  side  of  the  heart,  and  the 
pulmonary  artery  with  the  systemic  heart.  Consequently,  Rokitansky  traws 
both  the  relative  and  the  actual  transposition  of  the  arterial  trunks  to  the 
deviation  either  of  the  direction  or  of  the  starting-point  of  the  septum  trunci. 
The  deviation  of  the  position  of  the  little  swelling  on  tlie  iriuer  rurfiice  of  the 
common  trunk,  which  Rokitansky  .nupjioses,  is  probably  not  an  actual  trans- 
ference or  misplacement  of  this  point  of  formative  energy,  but  in  reality  a 
failure  of  the  comnjf»n  trunk  (aortic  bulb)  to  amtinue  \t<  nxls-rotntioo,  as  it 
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norriiftlly  does,  after  the  otber  portions  have  become  fixed,     Thia  premature 

ce^tition  of  the  rotntion  of  tlie  eoninion  trunk  wmild  leave  the  startrng-ptjitit 
uf  the  septum  tmnei  in  a  mori'  imk^rior  position  than  normal,  since  the  trunk 
rotates  normally  in  a  direction  to  brin;^^  \ts  left  sidc%  on  which  the  starting-  i 
jjoint  of  the  septum  tninci  h  s^ituated,  more  pof^teriorly.  A  jiericardial  inflam- 
matory adhesion,  such  a.^  Meyer  pointed  out  for  certain  eiuses  of  pulmonary 
art-cry  obstruction,  would  Bx  the  common  trunk,  prevent  its  proper  rotation, 
and  at  the  mnw  time  narrow  the  piilriionnry  oriiice  in  certain  instances.  In 
other  cases,  in  which  the  pulmoniiry  artery  is  found  of  normal  size,  the  sep* 
tnm  trunci  may  be  supposed  to  divide  the  vt^**el  in  the  usual  direction  (con* 
cavity  posteriorly  as  noniial),  wiiilat  tlie  septum  trunci  commenced  to  grow 
from  an  al>nornial  position,  more  anteriorly  and  to  the  left  tlian  normal 
(through  failure  of  rotation);  hence,  as  the  septum  ventriculorum  confonna 
to  its  growth,  the  vessels  become  connected  with  the  improper  ventricle;  the 
pulmonary,  however,  is  not  found  permanently  narrowed,  and  the  f«epuinj 
ventricuhjrum  Ls  compietely  closed,  tlerc  the  cause  is  a  failure  of  the  com- 
mon trunk  to  rotate  on  \i&  axis,  probably  from  an  external  adheeion  of  m 
periphery. 


Malformations  aflFecting  primarily  the  Right  Side  of  the 

Heart, 

In  classifying  defe("ts  in  the  course  of  the  pulmonary  artery  we  come  to — 

L  Closure  or  narrowing  of  the  artery,  with  perfect  ventricular  septum. 

Congenital  obMruction  of  the  pulnionary  artery,  with  closed  septum,  al- 
though more  rare  than  with  open  septum,  is  nevertheless  a  frequent  defect. 
Unfortunately,  it  is  ver)^  often  impossible  to  distinguish  witn  certainty 
whether  the  stenosis  h  essentially  ctm genital  or  is  acquired  after  birth. 
Complete  closui^e  is  the  lea.**t  difficult  to  distinguish,  because  this  defect 
very  soon  enures  dcutli ;  the  prognosis  iu  a  merely  narrowed  oriiice  is 
uiuch  more  favorable.  The  duration  of  life  in  complete  closure  never 
extends  beyond  a  full  year,  while  in  undoubted  congenital  narrowing  the 
age  of  sixty-five  years  has  been  attained. 

From  this  atresia  the  most  striking  consequence  is  a  reduction  of  sijse  of 
the  right  ventricle,  increasing  almost  to  closure.  This  result  is  so  common 
that  Peacock  thought  it  was  the  law  that  in  atresia  the  right  ventricle 
reduced  it«*ilf  to  closure,  while  in  stenosis  it  dilated  and  became  hypertrophied» 
This  IS  not  the  law,  l»ut  only  a  rule  of  very  common  occurreuee.  Inetanct^ 
of  eccentric  and  concentric  hypertrophy  are  found  among  the  re<»ord8  of  these 
cases.  Great  reduction  of  the  right  ventricle  results  probably  only  when  the 
obstruction  comes  very  soon  after  the  completion  of  the  septum  ventriculorum 
— thus  at  a  time  when  the  ventricle  is  yet  very  small.  The  waging  of  the 
right  ventricle  C4in  reach  a  very  high  degree,  and  when  it  becomes  very  great 
the  tricuspid  oritice  is  also  defective.  The  foramen  ovale  and  the  ductus 
arteriosus  BotalU  iire,  in  complete  closure,  usually  found  open.  The  olistnic- 
tion  may  come  in  the  coruis  or  at  the  valvular  orifice,  or  .the  artery  is  found 
converted  into  a  cord. 

In  seven  cases  tlie  durati*>n  of  lite  varied  from  four  ilays  to  nine  months. 

Wheu  the  stenosis  does  not  reach  a  high  grade,  positive  clinical  sigms  are 
often  wanting  for  the  determinati^ui  of  its  existence,  and  the  difficulty  bec^ometi 
greater  as  the  age  of  the  person  advances. 

Clinically,  we  fiud  cnugcnital  blueness  with  palpitation,  dyspnom.  togetlier 
wnth  the  physical  signs  of  pulmonary  ^^tenosis;  these  symjHoms,  however,  may 
make  their  fii'st  aiipearance  only  on  tin'  advent  of  some  acute  diseas*:.  Snjuic- 
times  they  come  in  the  first  month  or  the  first  year  of  life,  or  even  much  later. 
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If  abundant  congenital  com|ieii9atoiy  changes  are  present,  the  sympkmiB  may 
be  |>ostponed  until  further  rnnqiensatory  ailterations  b-econie  iinposjiible;  or  at 
the  narrowed  ontiee  the  (levels ipiiunit  of  a  frci^li  entlocaniitis  niay  determine 
the  occiirrenee  of  t^ymptorns.  The  mere  mcrease  of  the  body  and  of  the  niitsa 
of  tlie  blood  miiy  alter  the  relations  of  the  circulatiou,  and  tliii*  disproportion 
may  show  itself  with  suddeimess.  Febrile  conditiona  may  also  suddenly  dis- 
order the  eireulation. 

The  compensatory  iiUerations  which  eontmonly  are  held  to  indiciite  a 
congenital  origin  of  HtenoetH  of  the  pulmonary  artery  are  patiilousnegs  of 
tlie  auricular  iseptum  and  of  the  ductus  arteriosus  Botalli.  When  both  of 
the&e  remain  open  there  cannot  be  much  doubt  that  the  dat«  of  origin  In  from 
the  fmtal  state  or  in  the  firat  weeks  of  life.  If  only  one  of  the  fatal  f)aiisages 
remains  open,  the  ductus  gives  a  greater  surety  of  a  fietal  date  than  the 
foramen  ovale.  The  closure  of  both  fcetal  passages  does  not  exclude  a  con- 
genital origin  if  tiie  obstruction  of  the  pulmonary  orifice  is  moderate.  The 
patulousneds  of  both  hetal  passtige?  inditmtes  that  the  defect  arose  at  least 
shortly  after  birth,  because  these  optmlngs  close  within  four  or  five  weeks  of 
this  event*  The  foramen  ovale  alttne  open  indicates  very  little  with  certainty, 
as  it  is  m  olten  found  with  one  or  more  snui!i  openings  without  any  prolnible 
cauBe.  B^zot  found  it  partially  unprotectetl  in  44  cases  out  of  155;  Kloh,  2li4 
in  500 ;  Wallmann,  130  in  300.  Rokitansky  has  indicated  that  a  strong  blood- 
pressure  not  unfrctpieutly  may  press  the  fibrous  valve  of  the  foramen  strongly 
toward  one  auricle  or  the  other,  and  thus  lead  to  its  atrophy  in  part,  forming 
larger  or  smalh'r  openings  of  communication  between  the  two  cavities.  In 
doubtful  cases  of  stenot^is  of  the  pulnKmary  artery  such  siiuill  o|>ening8  are  not 
signs  of  much  value  in  determining  tlie  congenital  origin  of  the  stenosis, 
Unhi^  there  is  a  marked  defect  in  the  septum  atriorum,  tlie  congenital  origin 
of  the  pulmonary  atresia  or  stenosis  cannot  be  predicated  on  this  ground. 

Patency  of  the  ductus  arteriosus  Br«taLli  has  been  very  rarely  ol>scrved  as 
a  primary  malformation.  A  coincidence  of  this  as  primary  defect  with  post- 
natal stenosis  of  the  pulmonary  artery  must  necessarily  be  extremely  rare.  In 
persistence  of  the  ductus  ail,  B*itaHi  the  current  pasi^es  from  the  a^^rta  toward 
the  pulmonary  artery ;  the  obstruction  of  the  pnlmo!uiry  artery  conditions  a 
dilatiition  with  hypertrophy  of  the  right  ventricle.  Reopening  of  the  closeii 
ductus  is  inifM)ssible. 

The  condition  of  the  pulmonary  valves  as  well  as  the  diameter  of  the  pul- 
monary artery  itself  and  its  branches  often  afford  valuable  points  for  the 
determination  of  the  congenital  f origin  of  stenosis  of  this  orifice.  The  greater 
the  narrowing,  or  the  more  extreme  the  thinning  of  the  wall,  the  earlier  the 
coming  of  the  obstruction, 

Morgagni  reported  the  first  case  of  stenosis  of  the  pulmonary  orifice- — in 
fact,  the  first  case  of  congenital  malformation  of  the  hejirt — in  a  girl  aged 
sixteen.  He  recognized  the  relationship  of  the  open  foramen  ovale  and  the 
dilatation  of  the  right  ventricle  as  mechanical  effects  of  the  pulmonary 
etenoftis, 

2.  Obstruction  of  the  conus  arteriosus  dexter,  with  open  ventricular,  septum, 

A,  The  separation  of  the  conus  in  the  form  of  a  so-culled  supernumerary 
third  ventricle  bus  been  reported  by  Peacock  in  ten  cases,  and  ten  others 
have  been  added  by  Kusstnaul  fr^uu  various  sources.  The  degree  of  separation 
varies?  very  greatly  in  individual  easc^:  in  some  it  is  so  slight  that  the  designa- 
tion becomes  doubtful,  while  in  others  it  is  so  great  that  the  word  stricture  might 
with  propriety  be  employed.  In  two  cases  a  got jsetju ill-sized  opening  existed 
between  the  sinus  of  the  right  ventricle  and  the  conus;  in  others  the  coin* 
munication  between  tlie  two  was  nmltinle.  The  size  of  tlie  sujicrnufuerary 
ventricle  varii-s  greatly ;  in  one  case  or  a  girl  of  twelve  years  it  would  only 
aaitain  a  hazelnut. 
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In  roost  of  the  cases  the  partitiooing  probably  comoieQces  by  hyper- 
trophy of  the  muscular  bands  whieli  are  more  or  less  marked  in  tiormal 
liearts  in  this  situation :  to  this,  as  the  result  of  endo-inyocarditis,  is  added 
cicatricial  contraction  of  the  inflamoiatorv  products,  whereby  the  original 
parti tioDing  becomes  greatly  increa^ied.  The  preponderating  frequency  of 
the  seat  of  the  stenosis  directly  at  the  tradition  of  the  conus  to  the  sinus 
increai^8  the  likelihood  of  this  explanation  of  its  causation. 

Alteration  of  the  valves  of  tlie  pulmonary  iirtery,  probably  of  fa^iil  infbini' 
matory  origin,  is  of  very  frei|uent  occurrence  with  8Uf)ernumerary  ventricle 
and  conns  i*teni>sis;  sometimes  only  two  ciisfis  are  found,  though  four  cusps 
have  been  noted ;  they  may  bt^  absent  or  be  replaced  by  a  ring  mai^  forme<i 
irum  their  union.  Normal  valves  have  been  observed  unaltered  by  inflarauia- 
tory  changes.  The  conus  apfK^ars  always  to  suffer  diminution,  and  the  milmo' 
nary  artery  is  found  mi>re  or  Icsi,-^  narrowed  according  to  the  degree  of  obstruc- 
tion. The  sinus  of  the  ventricle  is  dilated  and  its  walls  hypenrophieii.  The 
aorta,  mostly  widened,  springs  in  all  cases  from  both  the  ventricles^  unlaid 
wholly  from  the  right  one.  The  foramen  ovale  is  generally  more  or  lean 
widely  open,  although  it  has  been  found  closed;  the  ductus  art.  Bntalli  is 
mostly  closed.  The  duration  of  life  may  be  long;  Kusamaul  reports  the 
t>ldest  case  at  thirty-eight  years. 

B.  Of  primary  uniform  narrowing  or  shrinkage  of  the  right  conus  art, 
dext.  Kussmaul  reports  eight  cases  from  various  sources.  The  conus  was 
shortened,  and  formed  a  nng-sha[ied  fissure,  gradually  reduced  in  size  towani 
the  orifice  of  the  pulmonary  artery.  The  pulmonary  valves  were  variously 
changed,  mostly  by  union  of  one  or  more  of  the  cusp,  though  sometime.^ 
remaining  normal  in  shapie,  though  very  delicate.  The  pulmonary  ancry 
was  generally  narrowed  to  about  the  width  of  the  calibre  of  the  eonus  itself, 
unless  further  change  came  to  it  from  its  special  involvement  by  endarteritis. 

fn  all  cases  the  aorta  arose  from  both  ventricles.  The  n^hi  side  of  heart 
was  dilated,  and  the  risht  ventricular  wall  hypertrophied.  The  foramen 
ovale  ^emaine^^  open.  The  ductus  arteriosus  Botalli  haij  been  found  absent 
or  closcfl,  and  the  collateral  circulation  effected  by  anomalous  communica- 
tions, oftentimes  duplicate  or  manifold ;  in  most  CJises  the  ductus  remain.*! 
i>pcn.  The  oldest  patient  in  which  this  form  of  heart  has  been  found  wa* 
twenty-five  yean*. 

C.  Ring-forraed  narrowing  of  the  con  us,  due  to  a  muscular  band.  Pea- 
cock reports  this  defect  from  a  girl  fet.  nineteen,  cyanotic  from  birth ;  the 
constriction  wns  .situated  at  the  bases  of  the  valves,  and  waa  formed  by  a 
muscular  hand  covered  by  fibrom*  tissue,  and  the  edges  of  the  opening  wph* 
stmldfd  with  warty  vegetations.  The  pulmonary  valves  were  two  in  num- 
ber, probably  resulting  from  fusion  of  two  of  the  cusps;  were  thickened  and 
opaque,  but  smooth.  The  index  finger  could  be  passed  betwi«en  the  valvi*s. 
The  artery  was  of  small  ai/A%  Init  much  wider  than  the  constriction.  The* 
aorta  was  dilated,  and  arose  from  both  ventricles  through  a  perforation  of 
the  septum  ventriculorum.  The  fijramen  ovale  was  closed,  Ihe  duetuft  art, 
Botalli  gave  free  passage  to  a  crowf|uilL  The  riglit  side  of  heart  ghowcnl 
dilatation  and  hyprtrophy  of  Iwilii  its  cavities,  and  the  tricuspid  valve  wun 
thickened  and  had  vegetations  on  its  auricular  aspect. 

.3.  Simple  stenosis  and  atresia  of  the  pulmonary  artery;  with  open  septum 
ventriculorum. 

This  class  includes  malformations,  with  stenosis  or  atresia  of  the  pulmonary 
artery,  in  which  the  defects  occur  before  the  completion  of  the  ventricular 
septum,  as  the  i-esult  of  engorgement  ali*eady  described »  but  in  wliich  no 
otner  primary  congenita  I  detect  exists;  thus  the  separation  of  the  pulmo- 
nary artery  from  the  truncus  arteriosus  coinnumis  is  completed;  the  auricle* 
and  ventri(?lc.s  are  marked  out  hy  their  septa,  thougli  not  completely  divider! ; 
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the  position  of  the  aorta  in  relation  t<j  the?  pulmonary  artery  is  either  normal 
or  more  to  its  right  \  and  there  are  no  primary  defects  of  any  consequence  in 
the  other  orifices  of  the  lieart.     The  sirnjjle  !?tenosis  or  atresia  of  the  pulmo- 

•nary  artery  as  thus  defined  is  by  far  the  most  frequent  malfonnation  of  the 
heart.  Kussmaiil  hag  found  about  90  descril)ed ;  among  these  are  26  cases 
of  atresia. 

As  a  rule,  in  partial  obstruction  the  entire  length  of  the  artery,  as  far 

I  as  tlie  biliircation,  shows  narrowing,  but  the  greatest  narrowing  exists  at 
the  orifice  of  the  pulmonary  artery;  only  rarely  are  the  orifice  and  the  tube 
e<iuiilly  narrowed.  Exceptionally,  the  tube  has  been  found  narrower  just 
without  the  orifice,  and  later  i*esumed  its  normal  circumference.  The  walls 
are  very  often  thin,  like  those  of  veins,  and  at  times  the  vessel  is  shrunken, 

■The  valves  are  variously  altered,  oflen  to  a  greater  or  less  degree  united, 
thickenetl,  and  opaque. 
In  complete  closure  two  different  conditions  are  seen ;  in  some  the  artery 
itself  to  its  bifurcation  changes  to  a  firiu  cord  or  thread;  in  othei*s  the  tube 
is  more  or  less  narrowed  and  the  orifice  alone  is  closed. 

As  a  rule,  in  stenosis  and  atresia  of  the  pubnonarv  artery  the  conus  is  only 
moderately  narrowed  and  its  wnlls  hypcrtroj>hied»  wfiile  the  sinus  of  the  right 
ventricle  is  dilated  and  hypertrophied.  fhe  right  auricle  is  dilated  and 
hy|>ertniphied.  The  tricusjiid  leaflets  are  clouded  and  thickened.  The  lefl 
ventricle  is  commonly  aniall,  and  the  wall  not  thicker  thnn  the  dihited  right 
ventricle.  Sometimes  the  aortic  and  mitral  valves  suffer  alterations  of  an 
I  Inflammatory  sort,  pn)bably  of  fo?tal  origin.  The  shape  and  position  of  the 
heart  are  changed*  but  the  size,  as  a  whole,  may  not  be  nmch  altered.  The 
aorta  may  be  widened,  oflen  to  double  the  normal  size.  As  to  the  origin 
of  the  aorta,  it  is  of^en  difficult  to  speak  with  certainty ;  its  relative  fKisi- 
tioQ  to  the  puhnonary  artery  and  to  tlie  body  and  axis  of  the  heart  is, 
as  a  rule,  unchanged.  Whetfier  it  is  to  be  described  as  arising  from  one  or 
both  ventricles,  or  from  the  right  one  alone,  depends  on  the  posture  which 
the  septum  ventriculorum  ssaumes  beneath  its  orifice.  As  a  matter  <jf  fact, 
thb  relationship  makes  little  difference  to  the  flow  of  blood  from  the  right  ven- 
tricle, whose  normal  orifice  is  obstructed  ;  provided  the  sept^*l  uyiening  is  suf- 
ficient, the  flow  of  blood  is  secured  and  the  hindnince  to  the  circulation  pre- 
.eluded.  The  opening  in  the  septum  ventriculorum  may  be  only  at  the  mem- 
oufi  portion,  or  it  may  also  invoh'e  the  adjacent  muscular  septum ;  the 
t  may  be  round  or  triangular,  with  its  apex  above  and  with  smooth 
margins. 

The  foramen  ovale  has  been  found  open  in  39  cases  out  of  53.  Its  condi- 
tion in  this  respect  shows  very  great  proportional  variation  in  the  different 
collections  of  cases.  The  open  or  closed  condition  of  the  foramen  does  m\t  seem 
to  dej>end  on  the  degree  of  stenosis  of  the  pu  Imonary  artery  itself.     It  depend?, 

I  probably,  more  on  the  freedom  of  escape  for  the  l>lood  from  both  the'ventricles 
through  the  aorta — probably  also  on  the  condition  of  the  ductus  arteriosus 
Botalli.  The  foramen  ovale  and  ductus  art.  Bot.  have  been  found  chmed  much 
aiore  frequently  in  stenosis  than  in  atresia  of  the  pulmonary  arter\\  and  the 
ductus  is  deficient  or  absent  of\ener  in  stenosis  than  in  atresia.  This  absence 
of  the  ductus  occurs  in  13  per  cent-  of  the  cases,  and  tends  to  support  Pea- 
cock*8  theory  tliat  narrowing  of  the  pulmonary  artery  is  the  consequence  of 
the  defective  development  of  that  bmnchial  arch  out  of  which  the  ductus  art. 
Botalli  is  formed. 
It  is  of  great  interest  to  note  the  collateral  circulation  by  which  blood 
reaches  tlie  lungs  when  the  pulmonary  artery  is  closed.  When  the  ductus 
arteriosus  is  open,  the  blood  passes  from  the  aorta  into  the  ductus  and  the 
branches  of  the  pulmonary  artery  become  branches  from  it.  When  the 
ductUB  arteriosus  is  closed  or  very  narrow,  the  bronchial  arteries  become 
vot.  in.— IS 
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the  means  of  supply  for  tlie  lungs,  and  througb  thenj  the  blood  passes 
be  aerated.     Branches  from  the  coronary  arteries  have  been  found  supplyiuj 
a  partial  channel  far  the  blood  to  the  lungs,  us  well  as  the  ceso])hageal,  jjer* 
cardial,  internal  mammary,  and  intercostal  arteries. 

The  duration  of  life  is  oilen  very  considerable.     Thirty-seven  years  hA\ 
been  attained. 

4.  Combined  Stenosis  and  Atresia  of  the  Pulmonary  Artery. — Under  this 
division  ai*e  arranged  other  primary  defects  of  the  heart,  which  are  foundj 
combined  with  stenosis   and   atresia  of  the  pulmonary  artery.     It  is  ver_ 
striking  how  frequently  this  artery  is?  narrowed  or  closed  in  defects  of  the 
heart  which  date  from  the  early  period  of  fcetal  life,  l>efore  the  division  of 
the  truncus  art,  comm.  and  of  the  ventriclea  has  occurred.     It  is  only  ver 
rarely  that  defects  from  thiis  early  period  show  a  normal  width  in  thi^^  vessef  jj 
in  the  great  majority  it  is  narrowed  or  closed.     The  aorta  is  rarely  aflecte  ' 
in  this  manner.    Changes  in  the  aorta  may  come  also,  but  a  complete  failure^ 
or  ^eat  narrowness  of  this  circulation  is  so  difficult  to  overcome  by  a  col* 
lateral  circulation — more  difficult  than  the  pulmonary  circulation — that  life  i 
must  cease  in  the  foetus,  or  at   legist  the  conditions  are  incompatible  with  J 
extra-uterine  existence. 

A.  Comliination  with  partial  persistence  of  the  truncus  arteriosus  communis. 
The  defects  coming  under  this  head  show  usually  very  great  deficiency  of  thoj 
organ  and  its  great  vessels,  althoug-h  the  heart  itself  in  rare  instances  showt? 
the  proper  arrangement  of  the  cavities  and  their  valves.     The  pcrBist€nc?e  of 
the  truncus  art.  comm,  may  be  complete  or  partial ;  the  defect  consists  in 
the  total  absence  or  arrest  of  growth  of  the  septum  of  the  tnincus,  whicii| 
partitions  it  into  two  portions.    Normally,  the  two  septa  grow  simultaneously' 
and  meet  at  the  base  of  the  heart.    Li  cases  of  j)ersistence  of  the  truncus  art, 
comm,  the  upper  septum  fails  to  develop.     In  incomplete  division  of  the 
tnmcLis  the  pulmonary  artery  sutTers  more  than  the  aorta,  and  the  fnrmer 
m   always   narrower  than  its   fellow-vesseL     This  diJlerenc^  variea   greatly. 
The  valves  of  the   pulmonary  artery  often  fail   entirely,  and   the  ductus 
art.  Bo  tall  i  is  many  times  absent. 

B.  Combination  with  cor  biloculare. — Here  we  have  a  heart  consisting  of  J 
two  cavities — one  auricle  and  one  ventricle — where  no  partitionini^  has  taken 
effect.     The  defect  results  from  the  failure  of  the  septum  ventriculurum  CQ 
grow;  and  with  this,  a*!  in  the  former  division,  cornea  also  a  more  or  leas  com->i 
plete  failure  of  the  septum  trunci  art.  comm. 

C.  Combination  with  single  ventricle  and  divided  auricles  (cor  tri* 
biatriatum).' — In  the  cases  of  single  ventricle  with  more  or  leas  ^ 
division  of  the  auricles  the  pulmonary  artery  generally  ehow§  narrowing  to  J 
a  greater  or  less  degree;  it  may  still  he  jjervious,  although  it^  orifice 
closed,  or  it  may  be  throughout  entirely  obliterated.  The  valves  may  1)ej 
entirely  wanting.  Tlie  duration  of  life  is  very  short,  though  in  ii  vcrv  few  i 
with  eftective  compensatory  changes  it  may  be  prolonged  very  eonsidcral>ly. 

I).  Combination  with  divided  ventricle  and  a  single  auricle  (cor  tril»>cuhire  , 
biventriculare). — In  strictness,  this  defect  is  nothing  more  than  an  open  fonK^ 
men  ovale  with  some  deficiency  of  the  pulmonary  artery;  but,  in  reality,  th« 
heart  m  much  more  malformed.     The  whole  septum  atriorum  is  wanting;  tlial 
superior  or  descending  vena  cava  is  doublerl — one  entering  the  left  port  of  J 
the  common  auricle,  the  other  opening  more  to  the  right.     The  ventricular 
septum  shows  a  greater  or  less  defection,  the  pulmonary  artery  is  narrowed, 
and  the  aorta  arises  from  both  ventricles  or  wholly  from  the  right  one, 

E.  Combination  with  special  anomalies  in  tlie  yyosition  of  both  the  great  J 
arterial  trunks. — Here  come  a  variety  of  anomalies  in  the  arrangement  of  lh«| 
aorta  and  the  pulmonary  artery  in  relation  to  their  respective  ventricles  andl 
to  themselves. 


MALFOHMATIOys  OF  THE  LEFT  SIDE  OF  THE  HEART       707 

a.  In  transposition  of  the  great  arteries,  the  aorta  jirising  from  the  riglit 
ventricle  flnd  the  pulrnonar\'  artery  from  the  leil  cavity,  either  there  comes  a 
general  transposition  of  all  the  viscera  or  the  heatt  alone  is  reversed.  Vcrj" 
rarely  in  transposition  of  the  ves^eb  the  septum  ventnciilonini  is  closed,  com- 
monly open,  and  although  the  ^ize  of  the  vet^^eb  miry  be  normal,  usiiall)"  their 
relation  and  poiiition  continue  reversed  thronghont  their  course.  In  cai^ea 
where  the  pulmonary  artery  is  narrowed  the  duration  of  life  is  short,  h.  The 
pulmonary  artery  may  arise  from  the  left  ventricle  and  the  itorta  from  both 
ventricles;  or,  c,  the  aorta  mav  come  wholly  frf>m  the  right  ventricle,  and 
the  pulmonary  artery  from  hoth  cavities ;  the  latter  vessel  mav  \k'  narrowed 
or  show  its  normal  width  or  even  be  considerably  dilated.  <L  huth  the  irrent 
vesBels  may  arise  from  the  left  ventricle,  very  much  dilated,  witli  the  aorta  in 
front  of  the  pulmonary  artery  and  the  latter  narrowed,  e.  The  relation  ol' 
the  great  arteries  may  be  found  reversed — t.  e.  the  aorta  in  front  and  the  pul- 
monary artery  behind,  and  the  aorta  spring  from  both  ventricles  and  the  pul- 
monary from  tlie  right  alone. 

F.  Combination  with  primary  defects  of  other  valvular  orifices  of  the  heart. 

a.  The  tricuspid  valve  may  be  quite  rudimentary,  producing  by  the  regur- 
gitation thus  allowed,  especially  when  cond>ined  with  pulmomiry  stenosis, 
great  dilatation  of  the  right  auricle.  When  the  pulmonary  artery  is  nar- 
rowed the  septum  veiitrieulonim  remnins  open  ;  the  aorta  carries  the  blood, 
distributing  it  to  the  lungs  by  iin  open  ductus  arteriosus  Butalli  or  a  collat- 
eral circulation.  The  collate ral  circulation  is  less  developed  the  greater  the 
width  of  the  pulmonary  arter>\  The  foramen  ovale  may  close  in  such  a 
case,  but  when  it  remains  open  the  relief  to  the  over-distended  right  auricle 
b  very  great. 

6.  ilany  ca^^es  of  congenital  stenosis  and  atresia  of  the  right  auriculo- 
ventricular  orifice  are  reported  in  which  the  condition  of  the  pulmonai'y 
artery  is  not  described.  In  fact,  it  is  a  difficult  matter  to  determine  if  the 
auriculo-ventriculnr  narrowing  is  a  primary  one.  Its  defective  size  may  be 
merely,  as  it  were,  a  rudimentary  condition,  a  failure  to  enlarge  through 
disuse.  When  the  pulmonary  orifice  is  closed  and  the  ritrht  ventricular 
cavity  remains  small,  the  tricuspid  orifice  is  nntu rally  small  in  size.  There 
are,  however,  undoubted  casi\^  of  tricuspid  narrowing  wit!i  or  without  steno- 
sis of  the  pulmonary  arteiy ;  the  defect  consists  in  a  primar}*  contraction  of 
.  the  librous  ring  or  in  the  union  by  partial  ndliesions  ol  the  leaflets. 


Malformations  affecting  primarily  the  Left  Side  of  the  Heart. 

Primary  defects  of  the  systemic  side  of  the  heart  are,  for  tlie  rea.^ons 
already  given,  very  much  more  rarely  seen  than  those  of  the  fjulmonary 
heart.  In  such  cases  the  aortic  tonus  and  its  orifice  are  found  more  ire- 
quently  affected  than  the  mitral  orifice;  both  of  these  orifices,  however,  may 
be  congenitally  altered  without  fcetal  malformations  at  other  parts  of  the 
heart  being  present ;  such  cases  are  on  record,  though  only  sparsely  scat- 
tered through  the  literature  of  cardiac  diseases.  Dilg^  has  recently  made 
an  important  addition  to  this  subject.  He  proposes  a  classification  on  a  new 
basis  for  all  fi)rm9  of  cardiac  malfonnation  ;  to  these  classes  he  makes  con- 
form the  malformations  of  the  left  side  of  the  heart.  In  the  firs^t  clu.«s  he 
places  all  cases  dependent  on  an  iufiammatory  proci*ss  occurring  iji  the  fietiil 
neart  after  its  normal  development  is  completed ;  in  the  second,  those  cases 
of  malformation  in  which  the  deviation  from  the  normal  consii^ts  in  defects 
of  formation;  in  the  thirrl.  tho!?e  which  present  a  combination  of  endo-myo- 
carditis  with  defective  development. 

^  nVcA.  Arfh,,  Ikl,  xcL,  S,  193-250,  1883;  "Ein  B^^itniR  zur  Kentitnisa  seltener  ITerz- 
inonudicn  in  Anschlusa  an  einera  Fnll  \'<m  nnijebttriier  links^seitiger  Conusssteniise.*' 


708 


OYAyOSIS,  ETC. 


Among  the  many  cas^s  of  malfomiatlon  of  the  heart  which  he  presents 
tliere  are  reports  of  15  cases  of  ntennsis  of  the  con  us,  which  are  to  be  divided 
into  two  ciiteifories.  in  accordance  with  hh  cla^siii cation.  In  the  fiiBt  group, 
in  7  cases  the  stenosL'^  is  dnc  to  an  inllainmator}^  process,  and  is  conditioned 
hy  the  reeiilts  of  the  en  do-myocarditis  lociilized  in  the  aortic  conns.  These 
cases  must  have  originated  :it  a  late  period  of  foetal  life,  and  tliey  correspond 
closely  to  the  conditions  arisins?  in  the  adnlt  organs  from  similar  processea. 
In  all  the  i-pecimens  the  mitral  orifice  was  involved,  and  contributed  a  share 
in  the  production  of  the  conns  stenosis;  in  all  the  cases  the  aortic  valvar  also 
had  sntfered  iuflammatory  changes.  Here  Dilt^  also  speaks  of  a  band-like 
hyjtertrophy  of  muscular  fibres,  marking  the  outlines  of  the  aortic  conns,  sim- 
ilar to  the  condition  descril>ed  by  Pcaeoclv  in  the  right  ventricle;  in  this  condi- 
tion there  was  no  evidence  of  endocarditis,  and  the  condition  mav  have  been  due 
to  cjidaveric  rigidity.  The  left  ventricle  presented  varying  cxsnditions  acc*»rding 
to  the  state  of  the  aortic  and  mitral  valves  ;  in  some  cases  there  was  concentric 
hyiiertrophy,  or.  more  strictly  speaking,  narrowing  or  shrivelling  of  the  <!av- 
ity  with  hypertrophied  walls ;  in  others  dilatation  existed.  The  other  ^•av- 
ities  of  the  heart  were  inflnenced  hy  the  competency  of  the  mitral  orifice,  but 
almost  always  showed  considerable  hypertrophy  and  dilatation.  The  valvul; 
apparatus  of  the  right  heart  was  not  free  from  evidenci^  of  old  inflannnatioi 
but  this  condition  was  not  very  marked.  The  ages  of  the  reported 
reached  from  thirty  to  seventy-five  years. 

In  the  second  group  there  are  eight  cases  in  whieh  the  defective  condition 
of  the  aortic  conns  caused  malformation  of  other  parts  of  the  heart.  Here 
the  oonuB  stenosis  occurred  at  an  early  period  of  fcetal  deveh»pnicut,  licfor© 
the  permanent  structures  of  the  heart  were  fully  formed.  The  conns  stenosis 
is  to  l>e  considered  as  primary,  the  other  defects  as  secondary.  As  we  have 
already  seen,  the  left  side  of  the  heart  is  much  less  liable  to  deforming 
causes,  and  when  sueh  do  occur  the  secondary  defects  are  less  oonspicnou 
Thus,  in  only  four  of  these  cases  were  there  such  malformations  of  othi 
parts  of  the  heart  as  openings  in  the  septa  of  the  ventricles  or  auricJ 
patency  of  the  ductus  arteriosus  BotalH.  The  defects  consist  more  usuall; 
in  what  were  formerly  called  excesses  of  development,  such  bs  the  formati' 
of  bands  below  the  aortic  ori fi (»e ;  or  of  deficiencies  of  development,  sueh 
only  two  aortic  valves.  Th^e  conditions  are  very  doubtfully  duo  to  formi 
tlve  excesses  or  deficiencies,  but  rather  to  intense  inflammator}'  processes 
other  morbid  conditions  which  have  resulted  in  the  formation  of  exceaii 
cicatrices  or  the  removal  of  normal  pails. 

Another  division  of  cases  shows  mirrowing  of  the   aortic  trunk    itself. 
This  condition  is  probably  always  a  true  defect  of  development ;   s*^  far 
these  cases,  collected  by  Dilg,  show,  it  is  unquestionably  so.     In  narrowi 
or  elosure  of  the  pulmonar}'  artery  trunk  it  is  found  that  in  some  instauo 
this  condition  was  dependent  on  an  endnrteritis  resulting  in  a  partial  oec) 
sion  of  the  lumen  of  the  vessel ;  here,  hriwever,  the  aortic  trunk  furnishes 
evidences  of  such  a  process.     It  must  therefore  be  due  to  an  unequal  divisi 
of  the  truncus  arteriosus  communis.     The  cause  and  the  mechanism  of  thi 
iineniml  division  of  the  common  trunk,  resulting  in  a  reduction  of  the 
of  the  aorta,  are   probably  similar  to  what  Rokitansky  indicated   for  the 
reductirm  in  the  size  of  the  pulmonary  artery  trunk. 

In  the  specimens  of  aortic  narrowing  (no  cases  of  complete  cloeure  ans 
reported)  from  this  c*ause  and  mechanism  the  pulmonary  artery  has 
found  unusually  wide,  hut  this  condition  of  the  pulmonary  trunk  is  not 
conspicuous,  and  does  not  necessarily  result  from  the  narrowed  state  of  th 
aorta.  The  compensatory  or  secondary  defect  of  open  septum  ventricnlorum, 
or  even  of  the  auricular  septum,  is,  in  these  cases,  neither  invariable  nn' 
necessary  to  a  proper  maLnteuance  of  the  fiotal  or  adult  circulation.     In  fad 
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the  open  ventricalar  septum  ib  rare ;  the  condition  of  the  auricular  septum 
18,  io  the  reports,  often  not  stated.  The  left  ventricular  walL*  commonly  show 
a  prepmderance  of  hypertrophy  over  dilatation  of  this  cavity,  but  in  some 
caees  the  distenBion  of  the  cavity  is  marked. 

Symptoms.- — The  niobt  striking  gymptom  which  occurs  in  malformation  of 
the  heart  is  the  cyanosis,  but  the  ap|>ea ranee  of  this  peculiar  svmijtum  may 
be  pi:»&tponed  until  scmie  time,  even  a  long  period,  after  birth.  In  the  newly- 
born  infant  presenting  a  blue  color  the  dingoosis  rests  between  the  nut  infre- 
o\ieiit  temporary  failure  of  respirutifin  from  many  causes  and  a  defective 
<levelopment  of  the  circulatory  organs*.  In  most  cases  the  doubt  is  prom|>tly 
solved  by  the  voluntary  or  artificial  eflbrtii  of  breathing,  whereby  the  cyanosis 
disapi>ear8.  If  the  dark  hue  jiersists  ai^er  the  respiratory  movementji  have 
been  developed,  the  cyanosis  may  be  found  to  depend  either  on  cardiac  mal- 
formation or  an  imperfect  expansion  of  the  lungs  (ateleetajsis).  The  distinc- 
tion between  these  two  conditions  can  usually  be  made  by  a  study  of  the 
ra^iratory  movements,  by  the  state  of  the  heart's  action  and  of  the  pulse, 
aided  sometime?*  by  an  iusf>ection  of  the  outlineg  of  the  chest.  In  cardiac 
tnalfurmation  respiration  seems  to  be  well  performed  aiid  full,  tliough  ol^en 
hurried  or  labored ;  in  atelectasis  this  function  is  often  found  c hii racier istic- 
ally  altered  by  being  shorty  high,  and  imperlcct,  with  imperleet  tiistension ; 
the  ribs,  instead  of  moving  upward  and  outward,  fall  toward  the  median 
line,  and  the  ciit^t  fails  to  expand  transversely.  In  malformation  the  heart's 
action  and  the  pulse  are  rapid,  and  a  murmur  can  often  be  heard.  The  tbo» 
t»cic  outline  may  deviate  from  the  usual  antero-posterior  flattening  by  the 
sternum  being  prominent  in  cases  where  the  heart,  instead  of  it?  usual  pos^itinn 
to  the  letl,  is  placed  more  centrally,  as  cornea  in  certain  defects  of  develoii- 
ment.  Both  of  these  conditions  may  be  present,  and  then  the  SATuptoms  are 
mixed  in  character. 

Cases  of  atelectasis,  sufficiently  marked  to  give  rise  to  persistent  cyanosis, 
if  not  relieved  too  frequently  show  a  pretty  rapid  increase  of  color,  becoming 
deeply  livid,  with  convulsive  movement,  ending  shortly  in  death.  The  diag- 
nosis in  such  cases  between  a  cardiac  malformation  and  a  non-expanded  hing 
is  almost  impossible  unless  the  respiration  shows  characteristic  features.  It  ifl 
probable  that  tlie  treatment  proper  for  the  latter  would  aggravate  the  eondi- 
tion  of  the  circulation  in  mallbrmation.  In  a  majority  of  cases  a  [mst- 
raortem  examination  is  necessary  to  determine  whether  the  cyanosis  is  of 
cardiac  or  of  pulmonary  origin.  In  the  atelectatic  condition »  if  death 
comes  within  a  few  days  of  birth,  the  ductus  arteriosus  Botnlli  and  the 
foramen  ovale  may  both  be  tound  ojk'U,  ej^pecially  the  latter,  their  tinie  of 
normal  closure  not  having  arrived ;  in  cases  dying  at  a  later  period,  if  the 
ffetal  oi>enings  are  still  found  pntulous,  the  open  state  must  be  considered  as 
def>endent  on  the  condition  of  the  lung-tissue,  since  in  malformation  of  the 
heart  the  patulous  state  of  tlii^e  fcetal  openings  is,  as  hns  already  been  shown, 
rare  as  a  primary  delect,  and,  except  in  coDuectlon  with  detects  of  develop- 
meiit  resulting  in  obstnietion,  which  ojierate  at  other  points  of  the  fetal  cir- 
culation, is  almost  never  found.  In  other  words,  an  o]>en  foramen  or  diirtus 
is  a  secondary  defect,  dejK^ndent,  on  the  one  hand,  on  a  primary  obstruetitm 
of  the  cardiac  ostia,  or,  on  the  other  hand,  it  may  be  on  a  primary  atelectasis 
or  malformation  of  the  lungs. 

If  the  child  passes  l>eyond  the  first  weeks  of  life  without  exhibiting  cya- 
nosis, the  subsecpient  occurrence  of  the  condition  becomes  almost  u* pathog- 
nomonic symptom  of  cardiac  or  vascular  mallbrmation,  unless  it  eau  be  shown 
that  the  eoloration  is  dej)endent  on  s<jme  acute  disease,  especially  acquired 
valvular  disease :  in  this  ctmnection  collapse  of  the  lung  (post-natal  atelec- 
taBU)i  toQ^  must  be  remembered. 
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It  is  during  tlie  first  week  of  life  that  cyaiiosb  makes  it^  appearance  in  1 
great  majoritj  of  cases  of  malformation  of  the  heart,  in  the  proportion 
more  than  twro  to  one  of  the  cases.  The  coloration,  once  developed,  niaj 
remain  permanent  and  of  equal  intensity  until  dejitli,  but  as  less  than  8  p€ 
cent,  of  infants  with  malfornuition  die  within  the  fin^t  week,  and  only  3*5  p€ 
cent,  within  the  tirst  year,  this?  symjjtum  u.^ually  remits.  It  may  wholly  dia 
appear,  to  return  on  very  slight  provocation,  such  m  excitement,  or  on  exep 
tion,  on  the  advent  of  acute  dij^ease,  or  without  apparent  cause.  Probably 
about  one-fourth  of  those  who  die  in  infancy  j>eri»h  in  paroxysms  of  dvrfpnoeafl 
another  quarter  of  acute  disease,  and  the  remaining  half  of  convulsiona;  and 
toward  death  the  cyanosis  generally  becomes  very  mteuse. 

If  the  maltbrmation  is  not  of  character  or  degree  to  develop  cyanosis  * 
in  life,  the  child  grows  and  passes  through  the  usual  stage  of  developm      , 
usually,  however,  feeble,  poorly  nourislied,  incapable  of  common  exeriioB 
but  often  without  any  special  phenomena  to  attract  attention,  and  the  vicsl 
of  formation  is  undetected  unless  by  a  sfjecial  examijiation.     Tliere  are  ^v- 
eral  other  symptoms  frequently  present  in  connection  with  malformation,  but- 
not  of  a  pathognomonic  chanicten     Dvi^ptKea,  though  rarely  occurring  witli? 
out  cyanosis,  may  attract  uttentioQ,  and,  if  frequently  brought  on  by  aetivt 
exercise,  increases  In  violence,  to  be  later  accompanied  with  the  cyanoal^ 
originally  absent.     Palpitation  is  not  uncommon,  esj>ecially  in  c&sm  of  gren 
hypertrophy  with  dibitation,  in  hearts  struggling  to  overcome  an  obstructioaj 
in  oilwr  cjiscs  it  is  absent  or  only  occurs  on  exertion  in  connection  with  dyg^p 
ncea  and  cyanosis.     The  degree  of  animal  heat  varies  greatly,  judging  by  tti 
various  opinions  exprei^strd  by  writc^rs.     The  sensation  of  patients  able 
exjjress  their  feeling  is  often  that  of  chilliness,  and  in  some  cases  the  surfac 
of  the  body  feel  cold,  although  the  indications  of  the  thermometer  nhow  ni 
great  variation  from  the  normal  lemperature.     It  is  obvious  that  no  vrr 
grt^nt  variation  from  this  standard  is  compatible  with  the  long  dii  f 

life,  although  a  depre^ssion  may  exist  during  or  immediately  after  p  ^  i^ 

of  dyapnoia  or  cyanosis.     Cough  is  also  frequent,  but  is  probably  always  due 
to  some  actjuired  [julmonary  disease. 

The  physical  signs  oHfcr  increased  facilities  for  the  recognition  of  defecu 
of  development.  In  the  early  reported  cases  there  are  of  course  no  rcc*>r 
of  tliese  conditions,  and  there  is  therdbre  a  lessened  number  of  instanc 
from  which  to  collate  the  physical  signs.  In  the  early  davs  of  life  it  ha 
been  shown  wherein  the  presence  of  a  cardiac  murmur  may  lead  to  the  dta 
ti action  between  malformation  and  atelectasis.  In  later  period?  of  life  tin 
physicu!  signs  cannot  bo  regarded  as  characteristic.  There  are  no  signs  by 
which  a  malformation  can  be  distinguished  accurately  from  an  acquln^d 
cardiac  disease,  so  that  without  the  clinical  history  and  a  grouping  of  symp-l 
tonis  tlie  diagnosis  cannot  be  made  from  the  physical  examination. 

Inspection  and  palpation  of  the  chest  often  show  the  heart  tc»  be  in  an 
unusual   position,  placed  more  centrally  under  the  sternum,      It  must  t 
remembered   that  transposition  of  the  heart  to  the  riglit  sicle  is  not  unfn 
quently  unaccompanied  with  any  nuilformation  of  its  ostia  giving  rise  tol 
symptoms;  and  this  organ  may  be  even  more  markedly  displaced  without^ 
being  malibrmed,  although  under  both  these  conditions  irn*gularitiee  of  the 
principal  trunks  are  usually  found. 

Percussion  frequently  shows  c^nhirgement  of  the  area  of  cartliac  dulnc 
but,  on  the  other  hand,  at  the  ]>ost-mortem  examination  the  heart  is  oUciil 
found  markedly  defective  without  externally  showing  variation  of  lU  size  orJ 
sha[ie,  or  of  its  ]>o8ition  within  the  thorax ;  henc«  in  such  cases  no  deviationl 
from  the  normid  w^ill  be  revealed  on  percussion  or  inspection  of  the  chi^t,! 
It  is  probable  that  cardiac  murmurs  are  not  always  to  be  detected  in  ea#ett] 
of  even  markcfi  defects  of  development,  but  when  present  it  is  recorded  moitj 
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:|uently  that  a  single  murmur  ia  heard  over  the  base  of  the  heart,  blowing 

,  character  and  systolic  in  time.  Such  a  sound  is  probably  produced  by  the 
passage  (»f  the  blood  through  an  abnonual  oj>eeing  betweeti  the  ventricles  or 
through  the  foramen  ovale,  Other  murmurs  may  also  be  present;  if  the 
arterial  ostia  are  defective  from  narrowing,  rouglmess,  or  insufiiciency  of  their 
valvular  apparatus,  abnormal  sounds  of  different  characters,  diastolic  or  sys- 
tolic in  time,  may  be  heard.  Too  few  observ^ations  w&  yet  exist  for  a  general 
diagnostic  scheme  to  be  formulated.  Auscultation  of  the  intra-uterine  heart 
may  in  tlie  future  become  sufficiently  accurate  to  enable  us  to  prognosticate 
a  congenital  cardiac  malformatioo  or  disease ;  there  is  one  case  on  record  in 
which  a  correct  diaguos^is  wus  made  in  this  way. 

The  ends  of  the  fingers  and  toes  are  frequently  dej^cril)CHl  as  bulbous. 
This  rounding  and  retraction  of  the  nails,  frequently  spoken  of  fm  clubbing, 
docs  undoubtedly  exist  in  many  cases,  but  the  condition  cannot  be  regarded 
as  characteristic  of  malformation  of  the  heart,  since  it  comes  with  even  more 
frequency  in  tubercular  disease  of  the  lungs,  in  chronic  pleurisy,  and  in  other 
chronic  pulmonary  mn ladies, 

Lebert  has  recently  insisted  on  the  connection  between  stencBis  of  the  pul- 
monary artery  and  tuberculosis,  not  merely  aJ9  a  coincidence,  but  as  the  cause 
of  the  development  of  the  tubercles  iu  the  lungs.  Many  others  have  spoken 
of  this  connection,  and  very  many  are  the  cases  recorded — perhaps  nearly 
one-quarter  of  the  whole  number.  In  some  cases  large  or  small  singk 
cheesy  masses  exist;  in  others  cavities  form,  and  in  rare  cases  a  miliary 
tiiljerculosis  exists^  still  mtu^e  rarely  affecting  other  organs  than  the  lungs. 
In  view  of  the  recent  tlogmas  of  tuberculosis  it  is  doubtful  if  many  of  these 
authors  would  at  present  insist  on  the  connection  between  malf<»rnmtion  of 
the  heart  and  tuberculosis  being  other  than  a  coincidence,  since  it  is  not 
apparent  why  such  patients  are  more  likely  to  be  invaded  by  a  bacillus  of 
tuberculosis  than  other  pei-sons,  and  this  organism  is  known  to  grow  so  readily 
wherever  the  spores  chance  to  fall. 

Duration  of  Life. — In  connection  with  certain  malformations  some 
indications  have  already  been  given  in  rci^pect  to  the  duration  of  life  in  such 
defects.  It  is,  however,  apparent  that  the  degree  of  the  obstruction  to  an 
orifice  or  vessel,  and  still  more  the  comiiletenei^s  of  the  secondary  compensatory 
alterations,  exert  a  greater  influence  than  the  seat  of  Ihe  malformation  on 
the  continuance  of  life.  The  occasional  slight  isolated  malformations,  such 
as  0}>en  septa  without  obstruction  of  the  orifices,  in  themselves  often  entail 
no  symptoms,  and,  unless  combined  with  acquired  valvular  disease,  exercise  no 
influence  on  the  duration  of  life ;  here,  however,  the  prognoeia  merges  entirely 
into  the  acquired  malady. 

(Jf  the  other  conditions  of  malformation,  narrowing  of  the  aorta  and  of  the 
aortic  conus  seems  to  be,  on  the  whole,  compatible  with  a  longer  duration  of 
life  than  any  other  condition,  and  these  defects  cnuse  death  in  t!ie  early  days 
or  months  in  fewer  cases  than  similar  obstructions  on  the  right  side  of  tfie 
hcait.  This  result  apparently  comes  from  the  fact  that  the  let\  ventricle 
deems  to  posisess  unlimited  capacity  for  hypertrophy,  and  hence  is  able  to 
''?l>vercoine  the  obstruction  ;  when  the  aortic  valves  allow  of  regurgitation  the 
compensation  fails  and  death  corner  sooner.  When  the  main  branches  of  the 
aortii  are  defective  or  when  the  descending  aorta  is  derived  from  the  pul- 
monary artery,  the  duration  of  life  is  much  shortened. 

In  cases  of  pulmonary  narrowing  in  general  it  may  be  stated  that  the 
greater  the  obstruction  the  shorter  the  life*.  This  rule  is  subject  to  many 
exceptions;  so  frequeJit  are  the  exceptions  that  the  rule  is  almoht  valyelesjs 
for  determining  the  life  in  any  given  case.  Complete  closure  of  the  pul- 
monary trunk  has  permitted  of  the  continuance  of  life  for  sixteen  years, 
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and  then  ended  Irom  an  intercurrent  acute  disease.  Wben  the  aepta  are 
iDaiutained  open — when,  theretbre,  the  comnmnications  between  the  pulmonic 
and  systemic  sides  of  the  heiu*t  are  free — a  greater  age  is  attained  than  when 
tliese  openings  have  becotue  closed,  This  rondition  of  the  pulmonary  artery 
in  order  to  permit  of  a  long  duration  of  life  most  be  coiucident  with  a  con-  i 
siderable  development  of  the  collateral  circulation  by  which  the  blood  freely 
enters  the  lungs  for  aeration;  otherwise  the  compensation  fails  very  soon. 

In  trans|K>sitioii  of  the  main  trunk  relatively  to  the  ventricles,  with  closure  ] 
of  the  septum  ventricuiorum  (very  rare),  life  ends  not  many  weeks  after  ' 
birth  J  if  the  septa  remain  open^  which  is  not  common,  life  may  be  prolonged 
for  a  year  or  two. 


Cyanosis. 

There  are  two  views  to  be  found,  set  in  opposition  to  each  other,  to  fto 

count  for  t!ie  peculiar  blue  coloration  of  the  akin  and  mucous  membranes  in 
cases  of  malformatiou  of  the  heart.  The  first  explanation  attributes  the  pl»e- 
nonienoii  to  a  general  congestion  of  the  venous  system,  due  to  the  obs^tructioa 
of  the  pulmonary  arterv.  This  view  was  proposed  by  Morgagnt  in  connection 
with  his,  the  first  described,  case  of  malfonnation  of  the  heart.  The  other  view 
considers  that  the  intermingling  of  venous  and  arterial  blotwl  thruugh  any 
channel,  but  especial Iv  by  means  of  abnormal  openings  in  the  septa,  produce* 
the  blue  coloration.  Kuraerous  writers  have  defended  each  of  thci^  theories 
of  causation ;  from  most  of  their  observations  dMrkiiess  rather  than  light  has 
resulted  through  the  attempt  to  defend  one  or  the  other  theory  exclusively. 

Giutrac  defended  the  admixture  theory  for  cyanosis,  and  his  views  l>ecamc 
so  well  known  that  a  large  majority  of  persons  conformed  their  belief  to  \m 
teachings.  This  author  distinguished  four  varieties  of  blue  coloration  :  first, 
that  due  to  some  malformation  of  the  heart  or  great  vessehs,  by  which  the 
blood  of  the  right  side  of  the  heart  enters  the  systemic  arterial  circulation  • 
second,  likewise  due  to  intermixture  of  the  bloody  but  produced  by  conditions 
developed  after  birth  through  the  re-establish  men  t  of  the  passages  of  commu- 
nication or  other  changes  in  the  circulation  ;  third,  where  the  coloration 
appears  without  direct  admixture  of  the  blood,  but  from  organic  disease  of 
the  heart;  fourth,  cases  without  malformation,  from  a  suppression  of  the 
menses.  Before  the  time  of  Gintrac,  cyanosis  had  a  very  indefinite  signifi- 
cation, and  the  condition  was  looked  upon,  and  was  classed  by  very  many,  as 
one  of  the  cachexire,  and  was  often  spoken  of  as  a  form  of  icterus.  He,  how- 
ever, held  that  the  organic  leeiona  of  the  heart  and  great  veasela  were  the 
necessary  conditions  of  it^  production,  and  that  the  mixture  of  the  red  and 
black  blood,  and  the  distribution  of  the  mixed  iluid  by  means  of  the  nrtertc^ 
to  all  parts  of  the  body,  determined  its  es^ntial  character.  He  showed,  Uio, 
that  ail  communications  between  the  right  and  left  heart  were  not  followed 
by  cyanosis ;  the  explanation  of  the  absence  of  the  bine  color  was  that  from 
the  simultaneous  contraction  of  the  auricles  and  ventricles  of  the  two  sidee 
of  the  heart  an  equilibrium  was  produced,  and  the  blood  did  not  deviate  from 
its  normal  course.  This-  result  toUowcd  only  when  the  normal  exits  of  the 
blomj  were  unobstructed.  This  supjwsition,  as  is  apparent,  is  n*»t  in  accord 
with  the  tacts.  During  the  filling  of  the  ventricles,  before  the  musi^ular  con- 
traction of  the  walls  occurs,  the  blood  hius  the  opportunity  of  freely  minrrliuif 
if  the  opening  between  the  cavitie.«  is  sufficiently  large:  that  the  bhM>d  will 
not  thus  nn'ngle  when  the  mnscuhir  contraction  acts  remains  tti  be  proved- 
Cases  of  open  sc-ptum  ventnculoruni,  as  an  isolated  defect,  without  obstruc- 
tion of  the  great  vascular  trunks  (a  ntre  condition),  are  not  attendi^^l  with 
cyanosis:  the  absence  of  this  symptom,  as  will  be  shown  later,  is  readily  to 
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be  explained  on  other  grounds  than  those  supposed  by  Gintrac,    Th©  L. 

outlets  of  the  blood  are,  however,  almost  always  ob»tracted  to  a  greater  or 
less  degree ;  and  here  the  explanation  of  the  ahseoce  of  the  cyanosis  fails. 
In  the  delaye<l  appearance  of  cyanosis  Gintrac  considered  the  reason  to  be 
that  the  venous  blood  ditiered  le^  from  the  anerial  in  the  young  subject  than 
in  those  of  more  advanced  age,  because,  on  the  one  hand,  the  aeration  was 
more  active,  and,  on  the  other  hand,  the  deterioration  of  arterial  blrxjd  waa 
less  marked.  In  other  cases  he  points  to  an  increase  of  the  obstruction, 
through  inHammatory  clianges,  as  the  probable  reason  tor  the  delayed  appear- 
ance of  the  blue  color ;  in  still  other  cases  it  was  supposed  to  be  due  to  a  dis- 
turbance of  the  equilibrium  of  tlie  pulmonary  and  svstemic  circulation  from 
an  increase  in  the  blood-muss.  In  cases  of  unilocular  and  bUocular  hearts, 
of  which  the  author  speaks^  his  explanation  completely  fails,  for  here  the  ad- 
mixture of  the  blaod  within  the  heart  is  very  marked  ■  yet  such  cases  have 
been  reported  without  cyanosis.  He  further  believed  that  openiuf^s  in  the 
ventricular  septum,  as  well  as  between  the  auricles,  were  ejected  after  birth 
as  the  results  of  acquired  cardiac  disease. 

Gintrac,  in  speaking  of  the  causes  of  cyanosis,  says  that  the  condition 
shows  no  hereditary  tendency  ;  that  the  pregnancy  during  which  the  defective 
infant  is  developed  is  without  noticeable  phenomena ;  and  that  the  confine- 
ment is  normaL  It  is  on  some  of  these  points  that  we  are  in  want  oi"  accu- 
rate information.  It  has  been  pointed  out  that  many  congenital  defects  of 
the  lieart  result  from  morbid  procciises  affecting  the  organ  during  it^  iltvelup- 
mental  stage.  These  lesions  are  the  same  in  kind  as  those  which  produce 
cardiac  and  vascular  disease  in  the  ar!ult,  and  are  likewise  of  a  sort  capable 
of  communication  from  the  parent  to  the  ftetus.  Such  diseases  are  found 
acting  oftentimes  temporarily  in  the  parent ;  and  if  they  acted  during  preg- 
nancy, or  even  if  present  only  at  the  time  of  conception,  their  results  would 
rationally  be  expected  to  be  displayed  in  tlie  fietu8.  Such  diseases  as  rheu- 
matism and  pyphilis,  which  may  be  rcgiirded  as  temporarily-acting  maladies, 
would  come  under  this  class,  and  doubtless  many  others  might  be  adiied  to 
the  list.  The  work  of  collecting  the  histories  of  pregnancies  or  the  tondition 
of  the  parents  at  or  before  the  time  of  conception  would  be  painfidly  tedious: 
such  recfjrds  do  not  exist  at  present,  and  they  could  be  made  suHiciently  full 
only  in  exceptional  cases  ;  but  their  value  in  determining  the  causes  whicli  ojje- 
rate  in  the  production  of  defective  development  of  the  heart  cannot  be  too 
highly  estimated. 

The  conclusions  stated  by  Moreton  Stille'  seem  to  be  the  first  which  justly 
cover  the  ground  from  a  comparison  of  large  numbers  of  cases  of  maltbrma- 
tion  of  the  heart.  T!ie  fir^t  conclusion  by  him  is  that  cyanosis  may  exist 
without  admixture  of  the  1>lood  ;  by  this  wiis  meant  that  no  abnormal  com- 
munication between  the  right  and  left  sides  of  the  heart,  and  no  chaimela 
between  the  principal  vaseutar  trunks,  are  present.  He  mentions  five  cases 
of  cyanosis  occurring  in  which  no  means  of  admixture  existed.  Tlie  E*econd 
conclusion  is  that  there  exists  no  proportion  between  cyanosis  and  tlie  degree 
in  which  the  Idood  is  mixed  ;  for  this  ho  cites  four  cases,  some  with  the  «urta 
arising  from  the  right  ventricle,  others  of  hearts  with  only  two  cavities  and 
the  common  trunk  undivided,  in  which  the  cyanosis  was  only  partiid  or  tran- 
sient. The  third  conclusion,  the  converse  of  the  first,  and  reinforcing  the 
preceding  one,  is  that  complete  admixture  of  the  blood  may  take  place  with- 
out cyanosis.  The  fourth,  that  the  variation  in  the  extent,  depth,  and  dura- 
tion of  tlie  discoloration  is  inexjtiicable  hy  the  doctrine  of  the  mixture  ni'  the 
blood. 

Having  shown  that  commingling  of  arterial  and  venous  blood  cannot  be 
the  cause  in  itself  of  cyanosis,  Stills  proceeds  to  the  study  of  the  other  theory 
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— v\z,  that  it  U  due  to  congestion  of  tlie  general  venous  sjstem  resulting  from  ■ 
jrome  ol>stru€tion  in  the  right  *^ide  of  the  heart  or  in  the  pulmonary  artery,  j 
impefiing  the  pttssage  of  the  blood  through  the  heart.     These  structuml 
le:?ions  must  fulfil  the  three  folluwiog  indications:  1st,  that  they  shall  be 
sufficient  in  degree  to  account  for  the  symptom  ;  2A,  that  they  be  pre^^nt  in 
every  case  of  cyanosis,  or  in  their  place  some  other  cjiui^e  acting  on  similar  i 
principles ;  3d,  that  they  shall  never  exist  without  cyanosis  or  without  a  sat- 
isfactory explanation  of  the  exceptif)mil  occurrence.     He  holds  that  contrao 
tion  of  the  pulmonary  arter)^  is  to  be  taken  as  the  type  of  all  the  lesions  that 
may  produce  cyanosis,  itnd  that  this  type  fulhla  the  indications  given  above. 

Slui^t  writers  since  SttllC^  have  coiucicied  with  him,  or  have  regarded  cyano* 
sb  as  partly  due  lo  venous  congestion  and  partly  to  commingling  of  arterial] 
and  Vl^^ous  blood*  Some  writers,  however,  have  p<jinted  to  the  abnormal  j 
comjuunicatioiis  between  the  right  and  left  side  of  the  hearty  and  a^ked  why,! 
if  admixture  of  the  venous  and  arterial  blood  Is  not  the  cause  of  cyant»tiiji,J 
should  tlie  admixture  through  such  openings  be  found  in  such  a  large  pro-] 
portion  of  castas.  Buch  writers  huve  tailed  to  distinguish  between  the  pri-l 
nuiry  find  secondary  defects?  of  develojiment  They  have  faih?d  to  see  thatl 
the  pulmonary  obstruction  wliieh  prevents  the  hlcmd  during  extra-uterine  lifoJ 
from  passing  to  the  lungs  for  aeration,  and  consec|ueritly  produced  the  cyano«| 
sis,  preventcii  tlie  closure  of  the  ventricular  septum  during  intra-uterine  lifei,! 
or  of  the  auricular  septum  within  a  few  duys  of  birth.  Li  reply  to  the  above! 
question  it  may  be  pointed  out,  as  Peacock  Ims  done,  that  such  communica^l 
tions  between  the  two  side^  of  the  heart  are  all  important  for  the  continuanoel 
of  life,  even  for  the  shortest  period,  when  the  pulmonary  artery  is  occluded,.] 

It  is  evident,  as  Peacock  has  shown,  that  if  StUk^'s  first  imd  third  eonelu* 
eions  are  true,  a^  the  eases  undoubtedly  show,  the  theory  of  intermixture  of 
the  blood  does  not  account  for  the  condition  of  cyanosis.     It  is  prol>able  in 
many  of  these  cases  with  abnormal  openings  in  tlie  st'jjta  that  the  intermix-' 
tare  of  the  blood  is  but  slight,  since  if  the  pressure  on  tlie  two  sides  of  the 
heart  is  equal — and  it  may  oecorae  equal  through  the  establishment  of  a  col- 
lateral circulation,  although  primarily  it  was  unequal^ — no  intermixture  takeiJ 
place  through  the  defective  septa.   Neither  docs  the  admixture  theory  accouutj 
for  cases  of  intermittent  or  delayed  cyanosis.     Such  case;?  can  only  be  supjx)s«edf 
to  be  due  to  a  varying  propulsive  power  or  to  a  subsequent  increase  of  tte  pul- 
monary  obstruction.     Keither  does  admijcture  account  for  locjUized  cyanosis  ;| 
for  example,  in  the  face  or  in  one  extremity :  tliis  condition,  rare  as  it  is*  mu^i 
be  due  to  other  causes.     Peacock,  while  combating  the  admixture  theory,  con- 
siders that  Still6*s  conclu.'^ions  in  favor  of  the  congestion  theory  as  dependent 
on  obstructiun  of  the  pulmonary  artt?ry  are  too  exclusive.     He  discusses  akaj 
the  relationship  of  congenital  cyanosis  due  to  malformation,  to  cyanrisis  ac-j 
quired  through   pulmonary  and  cardiac  disease  as  seen  in  the  adult,  and  j 
shows  why  the  latter  condition  is  rarely  ever  bb  intense  as  the  former,  and  I 
also  why  acquired  obstruction  of  the  pulmonary  artery  is  not  necessarily  pro-] 
ductive  of  cyanosis.     The  reti^on  of  the  ditference  he  believes  consists  in  the] 
compensatory  hypertrophy  of  the  right  ventricle,  with  perhaps  a  gradual] 
diminution  of  the  blnod-inass,  as  seen  in  some  cases. 

On  the  whole,  Peacock  subscribes  to  the  congestive  theory,  but  tlunk^  that 
the  intensity  of  the  cyanosis  is  modified  by  the  capacity  of  the  capillariei*,  hv 
the  period  of  development  or  duration  of  the  obstruction,  by  the  natural  col- 
oration of  the  skin,  and  by  the  color  of  the  blood  itself 

Under  these  two  theories,  and  the  argument*  offered  in  support  of  tbem« 
there  seems  to  be  no  other  explanation  p4m?'ible  of  the  condition  of  blueoeflfl^i 
and  yet  the  wliole  story  of  the  mcfi^hanism  of  cyanosis  does  not  seem  clear. 
Partly,  this  is  due  to  the  incom]>lete  knowledge  of  the  physiology'  of  the 
aeration  of  the  blood  which  obtained  during  the  most  active  fieriod  of  the 
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discuflsbn  of  cjanosis  and  its  causation.  Let  us  conmder  briefly  the  simplest 
caee  of  cyanosis.  Every  child  born  has  in  one  sense  a  temporary  malforma- 
tion of  the  heart — an  open  foramen  ovale  which  does  not  close  for  several 
days  after  birth.  Every  child  i**  born  partially  cyanotic,  owing  to  compres- 
sion of  the  uterine  sinuses  or  pres^^ure  on  the  umbilical  cord  ;  H  is  completely 
cyanotic  if  there  occun*  |>remiiture  scparalitm  of  (lie  placenta.  The  cyanosis 
continues  until  the  child  breathes.  The  cause  of  this  cyanosis  must  be  looked 
for,  not  in  the  temporary  malformation,  Init  in  the  im]>erfect  exjjansion  of  the 
lungs.  As  soon  as  the  respiratory  function  is  assumed — as  soon  as,  in  other 
words,  the  pulmonary-artery  brandies  carry  a  full  amount  of  blood  which 
becomes  aerated  in  the  lungs— the  cyanosis  ceases,  although  the  foramen  ovale 
is  not  yet  closed. 

The  closure  of  the  foramen  by  a  trapdoor  valve  is,  as  has  already  been 
pointed  out^  not  in  accordance  with  the  anatomical  facts:  turning  tlie  newly- 
born  infant  on  ita  right  side  dix^s  not  favor,  as  it  is  commonly  supposed^  the 
closure  by  gravity  of  a  prefbrmed  swinging;  lid,  which  when  it  has  droj>p€d 
down  for  ever  partitions  the  right  fr(Mii  the  left  auricle.  The  right-ie^ided 
position  may  favor  the  expansion  of  lungs  or  in  other  ways  promote  the  pul- 
monary circulation,  hut  in  itself  it  does  not  tend  to  close  tlie  foramen*  In 
fact,  cyanc^is  d«x»s  not  here  depend  on  the  defective  development,  baton  want 
of  aeration  of  the  blood. 

Again,  hioking  to  the  skin  or  mucous  membrane,  what  is  the  condition  of 
the  b!o<rtl  and  of  the  circuhition  which  renders  the  parts  of  a  hhie  color,  and 
in  what  do  they  differ  from  the  normal?  In  the  normal  stiite  of  the  bhnxl 
and  circuhition  the  capilhiriiis  of  a  given  area  are  filled,  one  half  wit li  arltrial 
blood,  and  the  other  half  with  venous  blood ;  that  is  to  Bay,  the  eapiliariefl  at 
the  mint  of  their  origin  from  the  arterioles  contain  pure  arterial  bliM>d :  as 
the  ulood-eurrejit  prtjceeds  outward  the  blood  becomes  progrei?sively  less  and 
lei^s  red  and  more  and  more  blue  or  black  ;  when  the  venous  radicle  is  reached 
the  blood-current  is  of  as  dark  a  hue  as  it  ever  becomes.  In  general  terms, 
tlierefure,  it  may  be  said,  taking  the  average,  that  in  a  given  area  half  the 
blood  is  venous,  half  arteritd.  Here,  then,  we  see,  with  an  equal  mixture  of 
the  red  and  blue  blood,  nothing  resembling  cyanosis.  It  is  evident,  there- 
fore, that  to  produce  a  cyanotic  hue  the  blood  must  be  wholly  venous ;  the 
intensity  of  liie  bluencss  will  vary  with  the  amount  of  non-aerated  blood 
present  in  the  capillaries.  But  let  us  suj^pose  an  equal  admixture  of  right- 
and  lefl-sided  blood  to  take  place — f^jr  ex  a  n>  pie,  when  the  aorta  arises  from 
both  ventricles,  the  pulmonary  artery  obstructed.  It  cannot  be  supposed 
that  the  veinnia  bltxHl  would  retain  its  dark  hue.  The  contact  of  the  two 
blmj^L*  witliin  the  aorta  on  their  way  to  the  capillaries  w<ndd  result  in  arteria!- 
izing  the  venous  blood  at  least  one-half,  so  that  when  it  arrives  at  the  cajul- 
iary  network  the  intensely  blue  color  of  a  marked  caae  of  cyanosis  would 
have  disappeared. 

Besides  this,  there  are  other  considerations  to  be  taken  into  account  to 
fihow  that  neither  of  the  two  exelu^iive  theories  accounts  for  the  state  of  the 
blood  and  of  the  circulation  in  cyanosis,  l£  the  condition  of  the  cyanotic 
parti?,  due  to  actjuircd  valvular  heart  disease  or  various  morbid  states  of  the 
pulmonary  tissue  of  an  acute  character  be  compared  with  the  same  parts  in 
cyanosis  from  malformation  of  the  heart,  striking  diflerences  are  discernible. 
If  the  simple  condition  of  cynnosis  of  the  part  due  to  localized  pressure  on 
the  veins  lie  examined,  the  differences  are  even  more  })ereeptil)le.  In  the 
n)alft)rmation  there  is  an  admixture  of  blood  ;  in  the  other  condition  there  is 
no  opjKjrtynity  for  tlie  intermingiing  of  the  currents.  In  the  latter  the  cya- 
notic area  becomes  swollen,  and  the  intensity  of  the  color  may  become  lessened 
through  the  axlematcius  condition  ;  in  the  former  the  skin  of  the  cyanotic 
infant  rarely  if  ever  presents  any  swelling ;  the  veins  of  the  part  show  little, 
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if  ftny  disteneioii,  m  m  so  frequent  io  the  latter;  cases  of  malformation  m 
which  subsequent  endocarditis  with  additional  obstruction  occurs  may  show 
cedema  and  awelling  similar  to  cases  of  acquirttl  valvular  disease.  In  theee 
cas^  of  cyanosis  the  condition  must  be  due  to  a  want  of  aeration  of  the  blood, 
since  it  never  apjjears  until  such  alterations  of  the  pulmonary  tissue  and  cir- 
culation are  reached  ns  to  render  it  certain  that  tlie  blue  coloration  is  due  to 
a  want  of  aeration  of  the  blood.  Fulness  of  the  veins  and  ajdema  may  be 
present,  but  never  general  cyanosis. 

Another  iniporttiut  consideration  in  the  pnKluction  of  cyanoeis  does  not 
seem  to  have  been  fully  appreciated.  It  h  the  fact  that  in  all  eases  of 
obstruction  of  the  pubnonary  artery  the  collateral  circulation,  carried  on  by 
very  varying  chauiiuls,  the  brunchiiil  arteries,  the  tesj>[ihageals,  the  coronariet 
in  some  easecs,  the  in  tenia!  manimuries  niul  int^^rcot^tal  arteritss  in  rare  cases, 
or  by  the  ductus  arteriosus  Eotalli.  which  alone  must  be  always  inadec|uate 
in  marked  narrowing  of  the  pulmonary  trunk.— the  collateral  circulation 
must  always  remain  insufficient  for  carrying  sufficient  bhxid  to  tfie  lungs  for 
aeration.  Kussmaul  was  the  first  to  call  particular  attention  to  this  fact;  and 
it  is  to  this  condition  of  insufficient  channels  for  the  blood  reaching  the  lungs 
that  certain  cases  of  cyanosis  must  owe  their  caumtion. 

Hence  it  must  be  that,  in  all  the  complex  conditions  found  in  cases  of 
cyanosit*  from  defectivi^!  develo]>meiit  of  the  heart,  a  want  of  due  arterializa- 
tion  (jr  aemtion  of  the  blood  is  at  the  foundatiim  of  the  state  as  seen  in  the 
cyanotic  area.  Whether  it  results  in  a  given  ca^e  from  excessive  admixture 
of  venous  blood  with  the  arterial  when  the  current  reaches  the  capillaries,  or 
from  venous  stasis  due  to  central  obstruction,  of  which  pulmonary-artery  nar* 
rowing  or  closure  is  the  type,  or  whether  from  a  failure  of  sufficient  blood  to 
reach  the  lung,  as  where  the  collateral  circulation  remains  imperfect,  or  as  seen 
in  certain  cases  of  defective  development  of  the  lungs,  is  most  difficult  to  as- 
certain.  That  sufficient  consideration  has  not  been  given  ti»  the  third  possible 
factor  in  the  causation  of  cyanosis — viz.  failure  of  the  blood  to  reach  the  lung, 
as  distinguished  from  general  venous  congestion  alone — is  evident.  That 
intermingling  of  the  blood  from  the  two  sides  of  the  heart  must  inevitably 
i*educe  the  red  color  is  certain — that  in  very  many  cases  the  reduction  In 
oolor  does  not  cause  cyanosis  can  be  readily  understood  from  the  considera- 
tion already  offered.  The  cases  of  free  admixture  in  which  cvanosis  doea 
occur  may  coincide  with  a  condition  of  very  imperfect  collateral  circulation 
to  the  lungs,  and  hence  with  a  low  aeration  or  blood  of  the  lel\  ventricle, 
insufficient,  therefore,  to  bring  up  the  color  of  the  blood  from  the  right  aide 
of  the  heart  above  the  cyanotic  point. 

Whether  non-aeration  of  the  blood  from  failure  to  reach  the  lung9»  apart 
from  general  venous  congestion,  is  a  sufficient  explanation  of  the  cyanosis  in 
a  large  majority  of  cases  or  in  the  whole  number,  is  not  apparent  from  the 
records  of  reported  cases.  Much  more  accurate  post-mortem  aecountsi,  made 
with  a  view  to  determine  the  question,  than  at  present  exist  will  be  require*!. 
In  a  number  of  well-reported  cases  of  defective  pulmonary  artery  with  a  fre<? 
admixture  of  blood  the  pulmonary  collateral  circulation  is  found  to  be  well 
developed,  and  no  cyanosis  had  appeared,  or  had  been  but  trifling  and  incou- 
staut.  In  other  vnm^  of  quite  as  marked  pulmonary  obstruction  w^ith  but 
slight  commingling  of  the  blood  through  abnormal  aperture*  and  but  slight- 
ly-developed collateral  circulatitui,  cyam>sis  has  been  found  intense  and  con- 
stant. In  the  two  conditions  the  po-^il/ilities  for  general  venous  congestion 
are  about  the  same,  though  perhaps  not  equal,  while  the  striking  ditlerencf, 
apart  from  the  admixture  of  the  bk>od-current,  consists  in  the  conveDienoei 
for  the  aeration  of  the  blood. 

The  only  variety  of  malformation  of  the  heart  in  which  inten*ke  and  cf>n- 
stant  cyanosis  must  inevitably  be  present  is  that  very  rare  form  of  transpik^- 
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tion  of  the  great  trunks,  the  aorta  springing  from  the  right  ventricle,  the  pu!- 
mormry  artery  from  the  left,  with  closure  of  the  septum  ventnculorum  ;  the 
pulmonary  veins  enter  the  left  auricle  bearing  red  blood,  and  the  venre  cnvse 
tlie  right  auricle  with  blue  blood ;  if  the  ventricular  septum  is  closed,  the 
ftorta  necessarily  carries  blue  blood  to  the  py^^temie  circuhition,  anil  the  pnl- 
nionary  arter}'  is  filled  with  red,  carrying  it  back  tti  the  lungs,  whence  the 
fluid  has  jns?t  come.  In  such  relation  of  the  principal  trunks,  even  if  the 
ductus  arteriosus  Botalli  and  the  foramen  o%^alo  remain  open,  cyanosis  is 
necessarily  present.  The  bulk  of  the  blood  in  the  norta  is  blue:  the  only 
j>oiut5  in  which  it  comes  in  contact  with  red  blood  are,  fin:t,  at  the  foramen 
ovale:  here  the  intermingling  is  not  sufficient  to  bring  it  nbove  the  cyanotic 
color;  and,  secondly,  at  the  ductus  arteriosus,  and  here  the  tube  is  not  favor- 
ably directed  for  a  copious  intermingling  of  the  two  bh»ods,  neither  can  it 
probably  ever  be  sufficient  in  itself  for  this  purpose.  Hence  the  aortic  blood 
is  almost  wholly  venous.  If  these  two  foetal  openings  did  not  pei-sist  life  could 
not  continue  beyond  a  few  hours,  or  even  a  few  miimtes,  after  birth.  In  such 
a  case  the  cyanosis  does  not  depend  on  general  venous  congestion,  and  speci- 
mens are  reported  of  this  sort  in  which  the  great  vascular  trunks  were  with- 
out obstruction,  life  having  been  maintained  for  a  few  months ;  adult  exist- 
ence  is  probably  impossible.  If,  however,  w^ith  such  transposition  of  the 
vessels  to  the  improper  ventricle,  the  septum  ventriculorum  remains  widely 
open,  cyanosis  may  Ive  absent  or  inconstant,  because,  apparently,  admixture 
01  the  blood  and  also  aeration  are  sufficiently  free.  But  in  cases  of  trans- 
position of  the  ve:<sels,  or  even  in  the  much  more  frequent  specimens  without 
transnosi tion,  when  the  track  to  the  lungs  is  defective  either  from  want  of 
a  collateral  pulmonary  circulatirm  or  directly  from  imper\^ious  pulmonary 
arter}%  cyanosis  becomes  more  intense  and  more  constant  or  comes  in  more 
frequent  paroxysms,  irresfK?ctivc  of  the  presence  or  absence  of  evidences  of 
[jjcneral  venous  congestion. 

It  would  seem  to  result  from  this  grouping  of  facts,  and  looking  at  them 
from  a  revei'se  bearing  to  Moreton  Btille*s  point  of  view,  that  distal  rather 
than  proximal  olistruction  of  the  pulmonary  artery,  taken  as  a  tyjie,  was  tbe 
cause  of  cyanosis.  Admixture  of  arterial  aud  vennus  blood  must  reduce  the 
reilness  of  the  arterial  stream,  just  as  certainly  as  red  paint  mixed  with  black 
varnish  will  render  the  black  less  intense:  whether  admixture  alone  ever 
produces  a  deep  cyanotic  hue  of  the  surfaces  is  probably  more  than  doubt- 
ful ;  that  admixture  will  prevent  constant  cvanosis  seems  certain,  when  case.^ 
of  complete  tninspiisition  of  the  vesstds  with  open  septum  ventriculoram  are 
compared  with  those  with  closed  septum^  the  other  conditions  remaining  the 
same.  General  venous  (M>ngestion  from  pulmonary  ol>struction  or  other  causes 
outside  the  pulmonary  tissue  produces  cyanosis,  but  of  a  mri  quite  unlike  the 
tvpical  cyanotic  condition  of  malformation  of  the  heart.  It  may  therefore  be 
doubted  if  the  cyanosii  seen  in  obstruction  of  the  pulmonary  artery  is  due  to 
general  venous  congestion ;  it  may  be  wholly  produced  by  conditions  on  the 
other  side  of  the  obstruction— viz.  want  of  aeration  of  the  blood,  which  must 
ever  remain  the  essential  feature  of  cyanosis.  This  supfwisition  allows  of  an 
easy  explanation  of  the  diflercnce  between  cases  of  apparently  equal  obstruc- 
tion of  the  artery,  m  some  of  w  hich  cyanosis  is  present  and  in  otiiers  absent ; 
it  al.«o  allows  of  the  explanation  of  inconstant  or  paroxysmal  cyanosis  where 
the  obstruction,  and  consequently  the  venous  congestion,  is  uniform  and  per- 
manent. 
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Definition. — In  general,  this  name  is  given  to  every  deposit  of  coagulated 
blood  or  fibrin  in  one  or  more  of  the  cardiac  cavities.  By  its  derivation 
(jSpojiPuifTi^f  coagulation,  from  OpojxPoq,  clot)  it  inrther  implies  the  manner  in 
which  the  coagulum  is  formed  and  all  the  morbid  alterations  connected 
with  it. 

Synonyms. — ^Heart-clot.  Fr,  Thrombose  cardiaque;  Ger.  Blutgerinnun- 
gen  im  herzen ;  Lot,  Thrombosis  cordis ;  It  Trombo ;  Sp,  Trumbo. 

The  definition  offered  is  not  wholly  satisfactory,  because,  although  it  is 
accurate  as  far  as  it  goes,  it  is  not  complete.  It  does  not  distinguish  between 
concretions  of  different  origin,  etiology,  mode  of  formation,  and  age.  No 
separation  is  made  between  fibrinous  deposits  which  increase  from  the  begin- 
ning and  layer  by  layer  in  the  cavities  of  the  heart,  and  those  transported 
there  from  a  distance  and  forming  a  nucleus  for  fresh  deposits.  To  make  the 
definition  anything  like  exhaustive  would  require  many  references  to  the  gen- 
eral historjr  of  Thrombosis  and  Embolism  ;  we  therefore  direct  our  readers 
to  that  article  for  what  relates  to  the  common  facts  of  these  morbid  processes, 
retaining  for  the  present  only  those  matters  which  relate  specially  to  the  heart. 

Heart-clots  may  be  formed — 1,  during  life,  when  the  patient  enjoys,  appar- 
ently, good  health  and  strength ;  2,  toward  the  termination  of  lire,  when  the 
general  forces  are  evidently  depressed,  or  at  the  final  stage,  when  life  ebbs 
low  and  the  agony  has  appeared  ;  3,  after  death.  These  clots  have  therefore 
been  divided  into  cadaveric  clots,  those  of  the  agony,  and  ancient  clots.  To 
the  clots  of  the  agony  exception  is  properly  taken,  for  the  reason  that  agony 
is  a  term  employed  with  a  somewhat  badlv-defined  signification.  At  what 
period  does  it  begin  ?  Is  it  not  frequently  of  different  length  ?  Does  it 
it  always  exist  ?  The  answers  to  these  different  questions  render  our  objec- 
tion proper,  and  show  that  we  had  better  employ  the  word  terminal  for  coag- 
ula  of  the  second  division. 

Manifestly,  the  separate  varieties  of  coagula  have  not  an  equal  importance. 
The  clots  which  are  post-mortem  productions  are  only  interesting  for  their 
physical  characters,  which,  fortunately,  are  well  marked,  and  enable  us  at 
once  to  distinguish  them  from  the  two  other  varieties.  The  coagula  in  the 
first  two  divisions  have  an  interest  both  clinical  and  pathological. 

The  ancient  clots  are  invariably  accompanied  with  signs  and  symptoms 
which  should  reveal  their  presence.  As  much  might  be  affirmed  for  the  ter- 
minal clots  in  the  majority  of  instances  and  when  the  patient  is  not  already 
in  extremis.  The  pathological  study  of  these  varieties  has  great  value,  and 
especially  in  so  far  as  it  will  the  better  enable  us  to  distinguish  the  clots 
formed  some  time  previous  to  death — be  it  of  shorter  or  longer  duration — 
from  those  which  are  but  the  result  of  the  gradual  stagnation  of  the  blood- 
current  in  a  weakened  and  wellnigh  powerless  organ.  Amongst  the  clots 
which  are  formed  in  the  venous  system,  some  are  transported,  and  pass  Imme- 
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diately  through  the  heart,  to  he  arrested  firmlly  in  some  of  the  larg:er  or 
smaller  arterial  trunks,  whilst  otliers  remain  in  situ  in  the  heart,  and  are  COD- 
Btantly  inerea^^ed  by  Buccessive  additions  or  layers  of  new  fibrin  or  crnor. 

The  nomenclature  to  be  desired  is  one  which  would  assign  diflerent  distin- 
guishing:  names  to  each  variety  of  coagulum,  so  that  at  once  its  origin,  mode 
of  formation,  and  perhaps  too  its  age,  should  be  exactly  determined.  The 
ancient*  cmpdoyed  the  term  pjlyp  tor  deposits  of  every  description  in  the 
heart,  but  such  use  of  the  word  was,  generally  speaking,  erroneous,  since  the 
true  polvp  is  a  very  rare  disease  of  the  cardiac  cavities.  Bartholetti  and 
Pi^ini  first  made  use  of  it,  and  considered  without  doubt  that  the  false 
polyps  or  fibrinous  deposits  in  the  heart  were  of  analogous  nature  with  the 
true  polypi  which  are  found  8<J  frequently  in  the  uterus  and  nnsul  cavities. 
No  doubt  (as  has  Ix'en  inferred)  the  term  polyp  in  regard  to  these  formations 
came  into  habitual  use  owning  to  lack  of  familiarity  on  the  part  of  the  okler 
writers  with  the  varied  aspects  of  clots,  as  well  as  their  ignorance  of  tlie  dis- 
tinct appearance  offered  by  sections  from  them  under  lenses  of  great  power. 
This  mistake,  therefore,  is  to-day  not  to  be  wondered  at^  if  we  duly  consider 
how  imperfect  and  unusual  in  olden  times  were  pathological  researches. 
Heart-clot  was,  as  will  be  seen  in  the  historical  sketch  wIiicL  follows,  the 
subject  of  numerous  prolonged  and  animate<l  discussions.  As  a  result  of 
these  latter,  it  was  ultimately  believed  that  the  great  differences  of  appearance 
and  formation  which  exist  between  eoagula  depend  in  great  measure  upon 
their  relative  age,  and  it  is  for  this  reason  that  the  basis  of  distinction 
between  their  varieties  rtvst.s  mainly  upon  the  period  of  time  previous  to  a 
death  at  which  they  are  formeil.  When  we  speak,  however,  of  poly  pi  form 
concretion  or  deposit,  we  approximate  nearer  the  truth  and  inaicntc  in  a 
measure  the  local  origin  of  a  coagulum.  JIany  others  have  employed  the 
terms  post-mortem  and  ante-mortem  as  being  the  only  suitable  terms  with 
which  to  make  a  distinction  between  the  eoagula  formed  during  active  exist* 
cnce  and  those  which  are  revealed  only  with  the  scalpel  in  the  dead-house. 
In  the  consideration  of  this  subject  the  symptoms  shall  be  fully  described 
which  indicate  the  presence  of  heart-clot  found  during  life,  whilst  in  regard 
to  clots  formed  in  extremis  or  after  death  it  is  desirable  particularly  t(i  show 
the  pathological  characters  which  shall  deffnitely  place  them.  For  all  that 
pertains  to  embolism  of  the  heart  we  shall  refer  the  reader,  except  when  it  is 
essential  to  mention  certain  details,  to  other  articles  in  this  work.  Certain 
authors  have  errooeously,  it  is  believed,  regarded  this  subject  of  heart-clot  as 
one  of  mere  pathological  interest,  stating  that  the  dead-house  is  the  only 
place  to  study  its  origin  and  many  of  its  organic  effects.  .  This  opinion 
should  he  combated  witli  vigi^r.  Such  a  view  is  far  too  restricted,  find  it  is 
here  believed  that  the  clinical  aspects  of  cardiac  thrombosis  are  wortliy  of 
attentive  study,  and  thiit  something  better  and  further  should  he  attnined 
than  merely  to  watch  the  downward  course  of  a  patient  thus  affected,  and  to 
bear  in  mind  the  pathological  scfjuelie  of  this  disease. 

Historical  Sketch. — ^The  tjuestions  which  have  a  present  interest  in 
regard  to  heart-clot  are  very  different  from  those  which  formerly  engaged 
medical  attention,  Ko  longer  are  we  uncertain  as  to  the  formation  of  these 
eoagula  during  life,  nor  doubtful  as  to  the  various  and  important  effects  pro- 
duced by  their  transport  in  different  organs  through  the  arterial  and  venous 
vessels.  Thanks  especially  to  the  inaugural  thesis  of  Legroux  (1827),  to 
tliose  of  Le  Marchand  and  Ball  (18G2),  to  that  of  Bucquoy  (18G3),  but  par- 
ticularly  to  the  experimental  researches  of  Virchow  (1846-56)  and  to  the 
observations  of  Senhouse  Kirkes^  in  regard  to  the  formation  and  transport  of 
eraboli  into  the  cerebral  vessels,  these  facts  are  all  matters  of  ordinary  infor- 
mation.    There  is  little  doubt  that  Galen  had  noted  the  formation  of  intra- 

1  Med.-Chir,  Trann,,  1844,  pp.  2S1-325. 
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cardiac  thrombi  during  life,  and  attributed  to  them  interference  witli  circula- 
tion and  rci?piration,  and,  at  times,  sudden  death.  With  the  exceptjon  of 
Saliu8,  mentioned  by  Morga^i  as  having  remarked  oedema  due  to  this  cause, 
"we  reach  the  sixteenth  century  before  again  meeting  with  any  detailed  men- 
tion of  a  similar  pathological  condition.  Helid6  of  Padua,  according  to  some,* 
Benivenins,  according  to  others,'  were  the  first  authors  to  give  full  deecri[v 
lions  of  cardiac  polyps.  This,  indeed,  was  the  term  affixed  for  a  long  pe- 
rir>d  to  iibrinous  concretions  in  the  heart,  beginning  with  Sebastian  Pi^etni 
(Milan,  1054),  who  first  employed  it.  The  name  look  origin,  without  doubt, 
on  account  of  their  ra^emhlauce  to  polyps  of  the  nasal  foa^ue,  and  perhaps  to 
the  animal  thus  named.  It  was  particularly  at  this  period  that  they  acquired 
their  sii^nificauce,  and  became  tlte  subject  of  animated  discussions  between 
distinguished  physicians  of  the  last  two  centuries.  Some,  exaggerating  their 
importance,  attributed  to  them  the  gravest  and  mos^t  important  symptoms, 
although  a  chronic  affection  of  the  heart  or  lungs  present  at  the  time  wat 
froqiiontly  sufficient  to  explain  thera :  others,  like  Kerkring  (1670)  and  Jo«. 
Fastji*  (17;^7),who  con  twisted  the  possibility  of  the  bhK»d  c<»agulating  during 
lifts  auii  believed  they  were  invariably  cadaveric  formations,  took  from  them 
even  a  patholrigical  interest.  This  latter  extreme  oppr»sition  to  reiiUty  orig* 
inated  very  s<.K>n  a  mixed  conviction,  which  was  that  held  by  Senac  and  Mor- , 
gagni.  These  distinguished  observers  recognized  that  intra -cardiac  thrombi 
formed  both  during  life  and  after  death,  the  former  being  rarely  encountered. 
The  later,  or  anatomical  school,  confirmed  these  views,  liut  also  added  testi- 
mony to  show  that  ancient  and  terminal  concretions  were  not  phenomena  of 
such  unusual  occurrence  as  had  been  previously  held.  Testa  (1810)  and 
Kreyssig  (1824)  amnected  fibrinous  dejiusit^  with  inflammation  of  the  hearty 
and  the  last-named  writer  described  a  disease  which  he  nameti  carditis  [>oly» 
posa.  This  view  and  that  of  Lacn nee, which  attributed  globular  vegetation*] 
to  an  inflammatory  cause,  are  in  our  day  disproved.  Amongst  those  authors 
who  rendered  certain  the  formation  of  cardiac  clots  during  life,  we  should  men- 
tion a  few  others  whose  names  have  a  special  importance  in  this  connection 
as  having  made  a  special  study  of  diseases  of  the  centrid  organ  of  circulation. 
These  are  Corvisart,  Burns,  Andral,  and  Bouillaud.  Since  this  period  the 
field  of  research  hai?  bpcome  far  less  liinited,  and  investigations  have  been 
made  in  regard  to  similar  coagulations  in  the  Inrge  vessels  of  the  body. 
In  1856  a  new  era  was  established  in  regard  to  these  formations,  and  espe^ 
cially  with  reference  to  their  transport.  Virchow  at  this  period  showed  con- 
clusively, after  long-continued  and  accurate  clinical  observaliona  and  ex]>eri- 
mentai  researches,  that  a  clot  formed  on  the  one  hand  in  one  of  the  large 
veins  might  be  carried  to  the  pulmonary  artery  and  block  up  more  or  less 
completely  the  supply  of  blood  to  the  lungs;  on  the  other,  that  a  portion  of  a 
thromlnis  formed  in  the  left,  heart-ca\nty  might  become  detached  and  plug  com* 
pletely  one  of  the  arteries  of  some  far- removed  organ,  as  the  spleen  or  kidney, 
and  thus  give  rise  to  those  ultimate  cfTects  wliidi  we  now  understand  under 
the  name  of  infarction.  Thus  was  first  established  the  new  pathological  ideas 
which  have  become  familiar  with  the  words  embolus  and  embulisni.  True  it 
is  that  Virchow  was  not  the  first  writer  who  had  described  the  tacts  relating 
to  the  translation  of  portions  of  coagulum  from  one  region  to  another  of  the 
circulator)'  svstem,  and  its  fixation  in  a  particular  arterial  branch.  Alrcadv 
thia  subject  liad  been  clearly  and  succmctly  narrated  by  Van  Swicten.  A 
passage  in  w^hich  the  causes  and  mechanism  of  apoplexy  are  referred  to  gives 
lucid  explanation  of  this  doctrine :  "  Whatever  causes  change  the  bloody , 
Ivmph,  and  the  matter  which  supplies  the  spirits,  so  as  they  cannot  paa» 
firecly  through  the  arteries  of  the  brain,  but  are  there  impacted.     Such  are 

*  Ihct.  fie  Med.  prattqite^  vol.  viii.  p.  558,  *  Ziemimn^^  Ctfdoptpdin,  ?ol.  vi.  p.  2t92. 

•  Quoted  by  Grisolle,  Pathoioijk  interne^  Paris,  ISGo,  p.  464, 
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firequ€otly  —  polypous  concretions  in  the  carotid  and  vertebral  arteries, 
whether  fir^t  formed  ahoiit  tlie  heart  or 'within  the  craJiium  itself'/' ^  These 
ideas  of  Van  Swietcii  had  not,  liowever,  produced  any  very  pornianeut  im- 
pression, and  were  almost  forgotten,  wlieo  Legroux  (1827)  promulgated  his 
view  in  regard  to  the  pQf?5ilj|lJty  of  jjortions  of  eoagulum  being  carried  from 
the  heart  into  different  i>ortions  of  the  arterial  j^v^tem.  He  published,  in 
fact,  two  moBt  interesting  eases  of  gangrene  of  the  hand  anci  lorearni  in 
which  the  efficient  ciiuse  (if  the  disease  was  found  irt  an  oblitenitiug  eriibolua 
of  the  brachial  artery,  which  was  evidently  similar  in  its  nature  to  the 
thrombus  found  in  the  heart  of  his  patient.  It  is  interestiu^  to  remark 
that  Legroux  s  inaugural  thesis,  in  which  these  tuct^  were  brought  to  light, 
was  only  the  forerunner  of  some  very  complete  articles  on  the  subject  of  <  ar- 
diae  and  vascular  concretions,  in  which  he  goes  over  much  of  the  ground 
which  was  ctjven^  itj  Germany  by  the  work  of  Virchow.  Legrovix  pub- 
lished hiis  ulterior  researches  in  the  Gazette  h^hdomadaire^  Paris,  1850,  pp. 
716  d  »€q.  In  fact,  under  the  head  of  correspondence  we  find  in  No.  20  of 
the  journal  of  this  year  (pp.  349  and  850)  an  intere>*ting  X^iivt  from  Ixgroux 
to  the  editor,  in  which  he  claims  for  himself  the  priority  of  (niblication  (Van 
8wieten  excepted)  of  the  facts  pertaining  to  intra-cardiae  thrombi  and  their 
effect*  due  to  trausport  of  detached  fragmentia  into  a  region  more  or  lees 
removc^l  fri>m  their  |dace  of  dcvelopnieiit  (p.  84).  As  this  claim,  according 
to  my  researches,  appears  justified,  a  part  at  least  of  the  credit  awarded  to 
Kirkes,  Vircliow,  and  Sehiitzenberger  as  discoverers  and  disseminators  prop* 
eriy  behjngs  to  Legroux. 

In  spite,  however,  of  these  investigations,  and  those  of  Allibert  (1828), 
Louis  (1837),  Baron  (1838),  and  Paget,*  who  showed  bow  the  blood  could 
coagulate  in  the  l»eart  and  by  transport  block  up  the  pulmonary  capillariefi, 
we  cannot  dispute  the  glory  to  Vircliow  of  having  in  Siime  sort  created  this 
study.  Owing  to  his  great  sagacity,  he  was  aide  to  seal  his  studies  and  ex- 
|ieriments  with  the  stamp  of  a  master-mind.  The  new  words  embolus  and 
emlx^lii^m  introduced  by  him  refer  to  a  process  which  was  previously  but 
badly  understood,  and  which  now  iix,  as  it  were,  a  domain  in  modern  pathol- 
ogy. Tlie  theory  of  Vircliow  found  many  isdvocates— many  who  were  opposed 
to  it  in  the  beginning.  In  cougequence  of  tliis  it  was  the  oi*igin  of  nun^'roiis 
workB  undertaken  in  this  new  directiou.  Amongst  the  most  imprtrtaiit  arc 
the  eomnjunication  of  Schiitzcnberger/  the  thesis  of  LancTreaux  (1802),  the 
great  work  of  C'ohn  (Berlin,  181)2),  the  article  of  Welier  in  the  treatit^e  of 
l*itta  and  Billroth — which  contiuns  recent  theories  about  coagulotion  of  the 
blood  ajid  the  transformation  of  c!ots — and  the  memoir  of  Folaillon  upon 
cardiac  embolism  (Paris,  1879). 

Etiology. — So  soon  as  the  blood  is  withdrawn  from  the  influence  of  life 
it  no  longer  remains  fluid,  but  rajjidly  coagulates.  Thus  it  is  we  find  fre* 
<juently  after  death  coagula  filling  the  cavities  of  the  heart  and  extending  in 
long  ribbon-like  liandt^  into  the  larger  vessels,  moi-e  particuhirly  in  the  veins. 
What  occurs  here  is  \try  similar  to  what  we  notice  in  a  bowl  which  receives 
the  lilowl  of  a  venesection.  Here  the  blood  thickens  rapidly,  the  ck)t  forms, 
leaves  the  sides  of  the  bowl,  assumes  the  appeanince  of  jelly  more  or  let?8 
colored  owing  to  the  coryniseles  enclosed  in  the  meshes  of  fil>rin,  and  is  linthed 
in  a  quantity  of  ambient  serum.  A  similar  change  takes  place  in  the  heart: 
the  serum  is  imbibed  by  tfie  tissues  and  the  clot  remains  in  its  cavities. 

Coagulation  of  the  blood  i.*^  a  very  complex  problem.  Many  theories  seek  to 
explain  it.  On  the  one  hand,  it  has  been  said  the  fibrin  pre-exists  in  the  blood, 
and  by  the  fact  of  the  slowing  of  the  circuhition,  the  reduction  of  the  tem- 

'  G.  Van  Swrieten,  Cotnnuniark^  upon  Iht  Jphorums  of  Boerhaavt^  A  ph.  mx.,  vol.  iii.  p. 
159,  ed.  London,  1774. 
» Med,'Chir,  SfVawjt.,  1844,  pp.  1(53-188.  ■  G<udU  mSdicaie  de  Strasbmrg^  1867. 
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pemture,  etc.  the*  fibrin  Beparates  from  the  blood  and  coaguhites.     Again,  it 
13  admitted  that  the  fibrin  doe,s  not  exist  ibmied  in  the  blood,  but  that  a 
fibrinogenous  material  ifl  present  which  is  act«d  upon  by  the  hiemoglobin  or  I 
globulin  contained  in  the  red  globulas,  the  leuct>cytea,  and  the  corpuscles  of  | 
connective  tissue,  and  sometimes  m,  f^uuetimes  is  not,  enused  to  precipitate  aal 
fibrin  (Virchow).     The  exact  conditions  which  occasion  the  activity  of  tha"] 
globulin  are  unknown.     The  reaction  which  takes  place  has  been  said  to 
rescmblo  that  which  takes  place  between  amypJalin  and  emulsin  when  nrus-  I 
eic  acid  ia  formed,  or  between  myrosin  and  myronic  acid  when  the  volatile  oil  | 
of  mui^t^rd  is  produced.     Further,  it  ia  stated,  in  accordance  with  accumte  j 
fhemical  investigations,  that  the  plasma  of  the  blood  contains  a  substance 
called  plasm  in,  which  separates  itself  into  fibrin  which  coagulates  and  into 
fibrin  which  remains  dissolved  in  the  blood  (metalbumen.liobin  j.     These 
fibrins  are  evidently  of  two  kinds.     The  phismin  divides  it**elf  under  the 
influence  of  slowing  of  the  circulation,  the  action  of  acids,  of  fi:)reign  bodies,, 
of  oxygen  in  exc*eBS,  etc. ;  it  remaitjs  intact  In  a  fluid  conrlition  when  the  vas-l 
cular   walls   and   globules   are  healthy,  tlie  blood  circulating  with  normal 
rapidity,  and  in  presence  of  alkaline  priuciples.*     According  to  Foster,*  "Co- 
agulation is  the  result  of  the  interaction  of  two  bodies,  paraglobulin  and 
fibrinogen,  brought  about  by  the  agency  of  a  third  body,  fibrin  ferment.*- 
Schmidt  concludes  that  when  blood  is  shed  a  number  of  white  and  interme-  j 
diate  corpuscles  fall  to  pieces,  by  which  act  a  quantity  of  fibrin  ferment  and  ' 
of  paraglobulin  is  discharged  into  the  plasma.     These  meeting  there  with  the 
already  present  fibrogeu  give  rise  to  fibrin,  and  coagulation  r^ults. 

As  regards  the  formation  of  clots  within  the  body,  it  is  supposed  that 
injured  or  diseased  spots  or  foreign  bodies  first  attract,  and  then,  a«  it  vere, 
by  irritation  cause  the  death  of,  a  certain  number  of  conmscles.'     The  viewi  J 
of  Schmidt  of  the  fi br in o-plastic  function  of  pamglobufin  are  not  accepted 
by  all  investigators;  and  some  authors  l>elieve  that  the  fibrinogen  aa  well  as  \ 
the  fibrin  ferment  arises  from  the  white  corpuscles/ 

According  to  Bristowe,*  the  frequency  of  sanguineous  concretions  doea  not 
depend  upon  sex,  but  is  in  a  certain  relation  with  age.  He  has  remarked,  for 
example,  that  they  are  proportionately  more  often  met  with  at  the  extr^inei  ' 
of  life  than  toward  middle  age.  This  might  be  explained  satisfactorily,  per- 
haps, on  the  supposition  that  at  thej«c  periods  the  circulation  is  at  times  very 
feeble,  owing  either  to  congenital  feebleness  on  the  one  hand  or  chronic  organic 
affections  on  the  other.  At  all  events,  when  we  seek  for  the  causes  which 
have  most  influence  in  determining  the  formjttion  of  cardiac  concretions  pre- 
vious to  death,  we  find — L  the  mechanical,  or  those  which  act  specially  in  slow^ 
ing  the  current  of  blood  through  the  heart  These  causes  may  exist  within 
the  heart  or  may  be  removed  from  it,  11.  The  vitid  or  pathologic4iL  These 
causes  are  of  somewhat  difliicult  determination  at  times,  nnd  pertain  usually 
to  afTections  in  which  there  is  notable  blood-change,  in  which  the  quaiHity  of 
the  fibrin  has  been  augmented  absolutely  or  relatively*  or  to  those  of  infec-  \ 
tious  type— viz.  diphtheria;  or  to  those  constitutional  in  nature — phthisis, 
cancer,  etc.  III.  The  inflammation  of  the  endocardium  or  endocarditis. 
This  is  admitted  by  Andral,  in  a  note  upon  the  etiolog}^  of  cardiac  concre* 
tions  in  the  work  of  Laennec,  as  having  special  intportancc.  Bouillaud  ab<l  > 
attributed  their  formation  in  certain  cases  to  the  diemical  action  of  pus  which 
was  present  in  the  economy. 

*  DlH,  de  Mid.  H  de  Ckirurgii  prfttifm&,  voL  viii,  p,  660. 

».4  T^ithonk  nf  Phmdfift^f,  p.  22,  New  York,  18S0. 

*  Pjfuffef'a  Archifu  vi.  (1872),  p,  413;  xh  (1876),  pp.  291  md  515  j  xiiK  (1870),  pp.  W 
and  1 46 ;  f|Uoeed  bv  P'osier. 

*  FrMeTiixi,  L.,  krchrrche^  *«r  h  Qxtffidaiicm  du  Santf,  Bniielles,  1877,  quoted  by  Fcular* 
^  Fiilhd.  Soci€ti/*i  TraM.^  voL  xiv.  p.  71,  quoted  by  Bartholow. 
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certain  biully-iiefined  le.^lt>ns  nf  the  pnennio^^astric  Dervci*. 
and  dilatations  of  orKires,  all  irrejrruhiHties  of  the  valves  or  hcait-walls,  all 
depres.*;ious  or  roughened  parts  of  the  walk/  may  determine  the  beginning  of 
a  concretion.  In  the  same  way,  a  small  masfs  of  fihrin  deposited  on  a  calca- 
reous valve  after  transport  from  one  of  the  veins  of  tiie  limhs  may  originate 
a  voluminous  heart*clot.  Dilatation  of  the  heart,  periearditii^,  every  cardiac 
change  which  weakens  the  contractile  power,  is  a  predisp^^*^'ing  cause  of  car- 
diac thromb*>pis.  Every  organic  lesion  of  the  heart  tt  ruling  toward  that  tinsil 
stage  of  asystolism  so  often  eocountered,  and  which  weakens  so  greatly  cardiac 
contractility  ;  pouching  of  difierent  portions  of  the  cardiac  wall,  or  aneunsni ; 
pressure  np^m  the  right  heart  hv  a  mediastinal  tumor  or  a  saccnlatcd  aneu- 
rism of  the  arch  of  the  aorta,^ — all  these  have  great  power  in  producing  ijitra- 
cardiae  thrombi.  The  meelmnisni  of  these  diflerent  lesions  was  familiar  to 
Kreyssig,  Laeiinec,  and  H*»pt\  At  the  same  time  it  must  be  aelniitted  that 
tlia*e  changes  in  the  heart  are  not  of  therusclves  always  sufficient  to  give  rise 
to  fibrinous  deposits.  We  ene<Muitcr  stenoses  and  regurgitations  at  orifice^i 
very  frequently,  and  conrretions,  on  the  other  hand,  are  relatively  rare. 
Moreover,  we  find  heart-clot  at  times  when  there  is  do  cardiac  alteration.  We 
_  slieve,  therefore,  that  the  heart  lesion  is  an  aiding  factor — that  in  the  last 
TOomcntji  of  life,  when  the  force  of  the  heart's  contraction  is  weaketjcd  and 
the  conditions  of  the  blood  favor  coagulation,  they  will  act  w  ith  special  pfiwer. 

Am/mg  the  mechanical  causes  w^hieh  are  removed  or  distant  should  he 
mentioned  all  those  which  interfere  with  the  pulnnmary  circulation.  Such 
are  the  etiects  let^  hehind  hy  pneumonia,  pleuro-pneumoiiia,  ov  the  ctmipres- 
eion  of  the  hlood-ve.^sels  by  old  congestion  of  the  kings.  In  these  cases, 
when  the  vis  a  tergo  is  impaired  somewhat,  and  an  ol>stacle  is  placed  in  the 
pulmonary  capilhiry  circulation,  even  if  cardiac  thromliosis  does  not  directly 
result  at  first,  we  may  have  thrombi  fonn  in  the  pulriionary  veins.  In  the 
same  way,  the  nervous  a  fleet  ions  which  ore  accomjmnicd  with  slowing  of  the 
circulation  tend  to  produce  coagulation  of  the  l)lo(td.  All  lesions,  as  we  have 
gaid,  i>f  the  pncnmognstrics  act  in  the  same  direction.  In  proof  of  this  we 
ghooh!  cite  the  ex])erinients  of  Meyer  of  Bonn,  of  Longet,  and  of  Blondet, 
whti  producti'd  fibrinous^  cimcretions  in  the  hearts  of  animals  hy  tying  or 
cutting  the  pneumogastric  nervc^s.  At  the  same  time,  the  heart-heats  hceanie 
more  rapirl,  w^avering,  unequal,  and  less  energetic  than  in  ordinary  physiolog- 
ical conditions.  After  all,  however,  all  these  mechanical  causes  are  hut  pre- 
disp>osing  causes,  for  they  do  not  always  produce  cardiac  concretions.  Fre- 
que»ntly,  as  we  have  said  already,  the  obstruction  to  the  circulatton  nuiy  he 
prej«ent,  and  yet  at  the  autopsy  no  lihrinous  deposit  be  found  in  the  heart. 
In  order  that  the  mechanical  causes  act  efficiently  to  produce  coagtda,  it  is 
essential  tliat  they  be  aided  by  the  conditions  of  the  blood  which  favor  it. 

All  concretions  do  not  form  with  the  same  rapidity  nor  are  they  of  the 
same  i?i7e.  At  times  their  production  is  sudden,  and  but  a  few  hours  elanse 
before  the  fatal  termination  is  reached.  Again,  it  is  affirmed  that  weelcs, 
and  even  months,  may  pa.^^s  before  the  concretion  has  reached  a  volume 
sufficient  to  cause  entire  stoppage  of  t!ie  heart's  contractions.  Iji  the  former 
I  category  are  found,  of  course,  the  sofler,  least  consistent  coaguia — usually, 
however,  very  voluminous;  in  the  latter  are  the  smaller,  more  elastic,  and 
resistant  concretions,  at  times  even  presenting  a  stratified  structure*  and  eur- 

>  PntlmL  Sftnefi/s  Tram.^  vol.  xiv.  p,  71,  casea  bv  J.  W.  Ogle. 

•  Wliblie,  /?f>.  of  the  HrnrU  Lrmd.,  1873, 

'Accordinif  to  Legrctujc,  rmighenioicf  of  the  walls  or  valves  jji^es  rise  lo  strntified  cong- 
iilaof  morlerate  sixe,  or  else  to  thrise  Hmall  clnta  whteh  (lepn?*it  on  the  jiorlivcc  or  margin 
of  the  valves  [Dki.  Ktirtjd.  fir9  Sci.  med.,  article  "  Concr^dons  sanguines,"  Paris,  187d). 
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rounded  habitually  by  a  clot  formed  durintr  the  latter  inonjente  of  life,  and  having 
a  large  proportion  of  criior  in  its  coiji[jot?ition.  The  heart  afleeted  with  fatty 
degeneration  should,  if  we  consider  ita  weakened  power  and  defieieut  eon- 
traetility,  be  a  predi?|Xising  cause  of  stagnatkm  iin?t,  and  tinally  of  the  form* 
ation  of  intm-ciirdiac  thromhi.  Aa  a  nuitter  of  observation  in  the  dead- 
house,  however^  such  hQuris  are  not  ii'equently  aecoinpamed  with  librinouB 
deposits  in  their  civvitie?. 

All  diseases  which  by  tlieir  nature  and  duration  produce  great  exhaustion 
of  the  vital  posvei*s  tend  strongly  to  produce  tilirinnus  eoagula  m  the  heart. 
This  is  eminently  true  of  those  which  at  the  sanie  time  do  not  occasion  a 
diminished  plasticity  of  the  blood.  It  is  often  assumcil  that  mere  stasis  in 
the  blood-current  through  the  heart  is  essential  to  the  furnuUiun  of  elote  in 
its  cavities,  and  to  lend  support  to  this  belief  reference  is  made  to  the  plM^ 
noraena  which  take  place  in  bleeding.  It  is  not  tnie,  however,  that  Btxieis  is 
necessary  to  coaguhition,  and  the  pruof  is  aH'ordcd  when  we  take  a  bundle  of 
tw*igs  and  hy  beating  the  blood  tbrcibly  priHhice  the  separation  of  the  filmii. 
Besides  a  slowne.ss  of  the  einndatioiu  there  joust  lx%  once  again,  an  obtitacle 
in  the  heart  it^jielf,  and  even  then  polypuid  concretions  are  not  always 
fonned.* 

IL  The  Vital  or  Pathological  Causes. — In  this  class  of  eonditionB  leading 
to  cardiac  thrombosis  are  included  all  diseajses  in  which  eerUiin  sr>i»cial 
changcji  have  taken  place  in  the  blood  itself.  Among  these  we  snould 
mention,  fii-st,  certain  sthenic  inflammatory  affections  in  which  the  proportion 
of  the  pUismin  (fibrin  and  metalbunien)  is  notjddy  elevatetl,  »»»d  in  which, 
on  this  account,  there  is  a  strong  tendency  to  the  separation  <»f  fibrin  fn>ni 
the  blood  and  to  the  formation  of  cardiac  concretions.  In  fibrinouB  pneu- 
monia and  acute  rheumatism  this  Is  particularly  true,  and  amongst  the 
numerous  accidents  w^e  have  to  dread  in  the  course  of  these  diseai^*s  none 
etrike  us  with  more  dread  than  the  possible  production  of  intra-«irdiac 
thrombi.  In  tibrimais  j>neumouia  this  complication  is  so  fre<|uent  that 
Bouillaud  has  enunciated  the  following  pathological  law:  *'Fibrinouei  con- 
cretions exist  cousntimtly  hi  patients  who  suceundj  to  a  frank,  acute  plcuro- 
jHieumonia,  well  eharat  teri/^cd,  which  has  reached  the  second  etage."^  Ac* 
cording  to  Raynaud,  this  is  without  question  a  great  exaggeration,  and  result* 
irom  the  confusit>n  this  learned  autlior  evitlently  made  Ijetween  teniiinal  rlotd 
and  those  ibrmed  some  time  previous  to  death.  Neveitheless,  there  ia  here  a 
proof  of  the  great  frequency  of  eoagula  ocensioued  by  this  disease,  and  of  the 
strong  tendency  to  their  formation  which  the  coinlition  of  the  blood  niu^t 
afford.  What  we  have  said  of  fibrinous  pneumonia  and  acute  articular 
rheumatism  is  not  true,  singular  to  say,  of  lobular  or  broncho-pncumtinia. 
The  lesions  of  this  form  of  pneumonia  are  those  of  a  c4Jtarrhal  infinnnnation 
of  the  lung,  and  the  h!ood  does  not  oifer  during  its  eoui'se  the  remarkable 
tendency  to  coagulation  that  is  sho\^Ti  in  fibrriions  pneumonia.  Usually^  the 
heart-cavities  and  the  vessels  are  fibed  after  death  with  a  liquid  of  a  black  or 
violet-brown  color,  very  often  sticky.'  The  iibrin  in  tlie  hejirt-cavitied  in 
pneumonia  is  fibrillar,  and  does  not  present  thosi^  changes  which  indicate  that 
It  has  been  deposited  for  a  long  while.  Moreover,  these  eoagula  do  not  nre- 
Bent  physical  chanieters  which  show  any  considerable  degree  of  age.  Tney 
are  usmilly  terminal  eoagula,  or  at  least  formed  within  a  few  days  of  the  fatal 
termination.  Do  globular  vegetiitions  occur  in  pneumonia?  At  tinjes  ihev 
do,  l>ut  they  are  at  least  very  rare  as  comjiaix^d  with  the  fibrinous  cotiditioti}» 
just  referrcif  to. 
There  are  other  general  conditions  in  which  there  ia  a  marked  tendency  to 

*  Of  a,  hefuffiftutdnirr,  Piirift,  1856. 

'  Gnzctft  mfd.,  \MZ,  vol.  xi.  p.  270,  quoted  by  Armand,  Thkm  dt  /VnV,  1857,  |>.  41* 

'  Bamjischiiio,  ""  '      '    '" 


M  1843,  vol,  XL  p*  270,  quoted  by  Arm&nd, 
o,  2'hi^e  dc  Far  it. 
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the  formation  of  cardiac  coagula.  In  the  puerperal  state,  according  to  Simp- 
son, it  is  occasioned  W  the  resorption  of  many  new  elements  which  vitiate 
its  composition  and  thus  occasion  thiH  result.  In  the  f»oiW*ning  following  upon 
glanders  or  pyohiemia  intra-cardiac  thrombi  are  often  found.  Laneereaux  lias 
found  in  thm  latter  di^ase  fibrinous  deposits  in  the  right  ventricle  and  f>ul- 
monary  artery  around  smaM  masses  composed  of  pus-cells.  In  the  ditferent 
cachectic  states,  such  as  those  caused  by  chronic  Bright's  diseuse/  advanced 
•phtliisis,  and  cancer,  although  we  liave  a  diminution  in  the  proportion  of  red 
globules,  there  is  present  at  the  same  time  a  relative  incR'sii^e  of  fi lirin  ;  and 
the  consequence  is  that  concretions  are  often  tbrnied  in  the  heart.  In  fact,  it 
is  in  these  cJichexia^  that  we  often  encounter  those  tilirinous  cysts  which  will 
be  deacribed  under  the  title  of  Morl>id  Anatomy. 

Many  well-known  authors  have  declared  that  diphtheria  was  %^ery  powerful 
iu  producing  fibrinous  concretions  in  the  right  heart  some  time  previous  to 
death.  Among  those  who  have  written  specially  on  this  subject  we  would 
meution  Winkler/  Richardson,*  Meigs*  and  Robinson.*  According  to  the 
hitter  writer,  elastic  fibrinous  ch>t.s  twisted  in  the  valves  and  adherent  to 
the  cardiac  walls  are  developed   frcfpiently  in  children  at  a  jx?n<>d  rjuite 

moved  from  that  of  the  agony,  and  at  a  time  when  they  are  not  as  yet  in 

condition  of  extreme  weakne^is.  Except  in  exceptional  instnnces  this  infiu- 
ence  of  diphtheria  to  proiluce  cardiac  eoagula  is  doiilvte<i  by  F*arrot.*  lie 
admits  its  power,  particularly  when  it  is  eomplreated  with  membnmous  cnniji, 
and  ill  thes^e  ex'amples  he  believes  the  precocious  formation  of  eoagula  is  deter- 
mined  probably  by  the  asphyxic  condition.  Whilst  denying  the  infiuence  of 
diphtheria,  Parrot  freely  acknowledges  that  measles,  especially  when  compli- 
catt-d  with  broncho-pneunioniM,  tends  to  produce  cartiiac  concretions.  The 
same  tendency  is  recognized  by  Harley  in  the  early  etage  of  scarlet  fever 
wliere  there  is  high  pyrexia.' 

NotwithstJinding  the  diminished  pro|K>rtion  of  fibrin  in  typhoid  fever,  and 
the  impossibility  of  explaioing,  in  many  cases,  any  inerease  of  the  plasticity 
bv  local  inflammatory  dis<irders,  t*firdiac  concretions  have  been  observed  by 
itnss,  Virchow,  and  Hard^.*  Buccpioy  also  relates,  after  Huxham,  an  epi- 
demic wldeh  reigned  at  Plymouth  in  1742  amongst  sailors  who  came  from  a 
long  cruise,  characterized  by  dyspnfi?a,  cardiac  palpitations,  and  intermittences 
of  tlie  pulse.     Many  of  those  attacked  died,  and  nt  the  autopie^s  made  poly- 

{xad  concretions  of  consideralde  elasticity  and  adherent  to  the  walls  of  the 
leart  were  found-  Another  similar  occurrence  took  place  amongst  the  sol- 
diers of  the  garrison  of  Rocroy  in  1740,  Quite  a  number  succumbed  after 
having  shown  symptoms  similar  to  those  of  the  sailors  of  lluxham.  Cadav- 
eric sc^ctiona  discovered  in  the  left  ventricle  several  hard,  consistent  cardiac 
thrombi. 

Ill,  Endocarditis, — Whatever  may  be  the  o]>inion  of  different  authoi^J  in 
regartl  to  the  frequency  of  endocarditis  when  iotra-cardiac  thrombi  are  pres- 
ent, it  is  certain  that  if  it  does  exist  the  explanation  of  the  presence  of  these 
depoetits  is  clear  and  ample.  In  endocarditis  we  have  both  a  local  and 
mechanical  cause  and  aln*  a  vital  condition  of  fi!»rinous  deposits  in  the  heart. 
As  a  mechanical  cause  wc  know  that  often  it  is  the  cause  of  the  stenoses  of 
orifice  which  are  present,  and  that  further,  by  it**  p fleet  in  prodncing  rough- 
ening or  Assuring  of  surface,  it  ofli?rs  a  strongly  predisposing  cause  of  the 


^  Here  the  retention  of  the  excreta  is  an  important  fjictor.iu  the  formatloa  of  otrdiac 
UironitxwiB  (Bristowe). 

*  Die  BluthOimpe'i  dann  dcr  Hautiger  Braune^  Wien,  1852, 

■  ^ffd.  Timt*,  vol.  i.  p,  23,  1»«50.  *  Am.  Jounu  Med.  Sci^  April,  1864, 

*  />••  la  Thntnibmt  efU'duiq}i£  dam  la  Diphtkiri,  Paris,  1872. 

*  Dicf.  KnciifL  thn  Sri,  vHuL^  vol.  xviii,  p.  4H4.  '  JMim-Chtmrff,  IVaw«.,  vol.  Ir, 

*  Quoted  by  Butfpioy,  Dot  Cowr^tioujt  mnfjuintM^  Parb,  18H3,  p.  3<j. 
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deposit  of  fibrio.     U I  (lenitive  endocarditis  acts  at  ill  more  efficiently  in  this 

direction^  owing  to  the  fact  that  it  pruducos  its  effect.*?  as  oiuch  on  the  surface 
of  the  viilvt%  aortic  and  mitral,  near  the  adherent  portion  and  in  the  ueigh- 
borliood  of  the  eardiae  orifice,  iM  l>etween  its  hiyerj*.  The  result  is,  that  the 
Burfuce  i^  routrh,  uncHjual,  preseutlug  otlen  cJiuliHower  excrescences,  and 
showing  ^umetinie:^*  iii  the  niiddt  of  a  ma;ss  of  fibrin  that  Uaa  become  depos- 
ited by  degree.^,  jjortions  of  a  fe*oftcned,  partially'detached  valve  which  waii 
the  uucleud  of  the  outer  layeri*  of  hbrhi.  Further,  endocarditis  of  boUi 
fbrims  acts  as  a  vital  and  eiticient  caitse  of  cardiac  thrombo;*ii*,  in  that  it 
belongs  to  the  clasa  of  in fla minatory  diseases  which  occajsioui*  an  alift?^>iule 
increase  in  the  proportion  of  librin  i*f  the  bliHKl  (from  yJJiy,  concrete  fibriji 
3»  and  metalbumeu  22,  to  j^%^,  concri'te  librin  17,  metalbumen  36j  ;  and  aJ^*, 
more  especially  in  nlcerous  endocarditis,  by  tlic  transport  of  infectious  oiate- 
rials  into  the  blotxl,  which  still  further  tend  to  cause  coagulation.* 

Syx\u^tomatolouy. — According  to  Laennec,''  it  is  equally  erroneous  to 
attribute  to  cardiac  thrombosis  many  symptoms  which  profM^rly  belong  to 
an  organic  lesion  of  the  heart  (notaldy  hypertrophy)  as  it  is  to  believe  that 
intra-cardiac  thrombi  never  begin  to  form  until  ihe  terminal  jwriod  of  life. 
According  to  him,  Hailer,  Vincltler,  SStaneari,  and  Bonarali^  have  observed 
obliterations  of  the  intermil  jugular  vein  and  carotid  artery  by  very  firm 
concrete  fibrin,  and  he  hiiaself  has  seen  a  jiiniilar  production  in  tlie  inferior 
vena  cava  for  tlie  !*pace  of  four  fingers'  breadth.  Although  these  concretions 
were  evidently  formed  during  life,  they  occasioned  no  symptoms  indicative  of 
their  presence,  nor  were  there  any  obstructions  in  the  course  of  the  circulation 
which  could  explain  their  origin.  Reasoning  from  these  facts  and  from  the 
phenomena  which  occur  in  aucurisraal  tumors,  it  seems  highly  probable  that 
the  blood  should  coagulate  in  the  heart  also  daring  life.  Later  writers  fi*ankly 
admitted  that  coagulations  in  the  veins  caused  partial  dropsies,  a  usual  instance 
of  which  is  the  white  swelled  leg,  or  phlegmasia  alba  dolens,  from  obliteration 
of  the  femoral  vein/  This  is  not  invariable,  for  J  have  seen,  in  patients  who 
have  succumbed  to  diphtheria,  both  veme  cavie  obstructed  by  coagula,  with- 
out having  observed  during  life  either  locid  or  general  oedema.* 

Scarcely  any  coiiteninorjiry  author  doubts  that  cardiac  thrombosis  g\sm 
rise  to  more  or  less  well-defined  symptonL*.  What  these  are  we  shall  now 
consider.  Of  course  we  are  far  less  liable  lu-day,  when  the  tliagnosis  of 
organic  cardiac  disease  is  so  accurate,  to  attribute  to  intra-cardiac  thrombi 
the  signs,  physical  or  rational,  which  properly  belong  to  them,  and  whicli 
ancient  observers  could  not  diirerentiaie.  Nevertheless,  there  are  complex 
cases  in  which  one  is  at  fault  even  in  regard  to  this  problem. 

The  svmptoms  of  cardiac  thrombosis  vary  natundly  with  their  size,  ftitua- 
tion»  and  rapidity  of  formation.  Certain  authors  have  affirmed,  for  example, 
that  the  concretions  formed  iu  an  auricle  cause  a  greater  amount  of  inter- 
ference with  the  circulation  than  those  elsewhere  situate  This  they  do 
partly  by  reason  of  their  size  ami  the  less  contractile  power  posecsseil  by  the 
auricle,  partly  because  from  the  auricle  prolongations  are  sent  otf  w^hich 
occlude  the  cardiac  orifices.  When  cardiac  concretions  form  suddenly  a 
few  days  previous  to  death,  they  alwavs  aggravate  all  the  sympt<.>ms  of  an 
obstructed  circulation.*  If  tlie  case  be  one  of  preexisting  disease  of  the 
henrt,  they  soon  obliterate  the  cardiac  cavities  and  lead  to  a  rapid  fatal  ter- 

*  At  times  there  is  complete  deprivation  of  epithelium  over  n  limited  arc*,  and  in  mr« 
cji^es  &H|j[ht  uleenitions  of  membrane.  Th^si;  two  condations  art»  efficient  facton  of  th« 
exudation  of  plastic  lymph. 

«  A  TrmtUe  on  Z>/«5ft^rJt  of  iht  Che»t^  p.  183^  Philttda  ,  1823. 

*  Quoted  by  Morgajjni,  EpisL  04. 

*  Vide  BouUluiid,  Archir.  tfH.  fir  MH.^  t.  ii»  et  V.^  quoted  by  Uope. 

*  Thrombone  Cfirdinq^it  lUw^  In  Diphffubif,  Paris,  1B72,  p.  43. 
«  Hope,  On  the  mart,  p.  486,  Philada.,  IS-W. 
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mination.     According  to  Grlaolle/  when  the  coucretions  are  amiill  and  form 

^an  obstacle  neither  to  the  play  of  the  valves  uor  to  tlie  cardiac  circulsition, 

they  are  not  revealed  by  any  ap|>reciabie  functional  trouble,     ihe  tjpiniou 

of  GriiiollG  in  regard  to  small  coagula  is  also  shared  by  Lcgroux,  es^pecially 

when  thev  are  tixed  at  a  distance  from  a  curdiac  orifice  or  concealed  in  a 

1  fiinue.     When,  however,  the  thrombi  are  larger  and  interfere  more  or  leas 

^with  the  course  of  the  blood,  they  occasion  very  marked  Bymptoiws. 

Even   before  the  days  of  auscultation  there  were  certain   rational  signs 
which  were  dwelt  upon  with  much  force  as  shovvirjg  the  presence  of  cardiac 
concretions.    Thus,  Senac^  writes  that  the  imtienta  thus  alliicted  feel  a  weight 
or  oppression  in  the  prsecordi^il  region  which  sometimes  becomes  extremely 
painfuL    Palpitations  ami  irregularities  of  the  ]>ulse  were  ako  noted  as  tsymp' 
tomatic  of  tliese  prod  net  ion  :5.     Laennec  believei^  that  coagula  of  any  size  :iniy 
be  recognized; '*  when  jn  a  patient  whtj  till  then  had  presented  regnlur  |)ulsa- 
tions  of  the  heart,  these  suddenly  became  so  anomalous,  confused^  and  obscure 
that  they  can  no  longer  be  analyzed,  we  may  su»|iect  the  formation  of  a  polyp- 
ous* concretion/'^    lie  further  adds  that  if  the  truuble  tiikes  place  on  i>ue  side 
alone  of  the  heart,  the  fact  is  almost  certain.     When  the  cuagula  occupy  the 
-cavities  of  the  right  heart,  the  scmnds  of  the  left  heart  may  remain  normal 
[■whilst  those  of  the  right  side  are  more  or  less  distant  and  mutiled  (Legronx). 
[Eeveral  authors,  amongst  whom  we  should  mention  Legroux,  Bouillaud,  Barth, 
lund  Iluger,  have  iiieiitioneil  amongst  the  physical  clmractcrs  which  sliow  the 
[existence  of  intra-cardiac  thrombi  the  sudden  devehtpment  of  a  blowing  mur- 
rniur  limited  to  the  pra*cordial  region  or  propagated  into  the  aortiu     Some- 
times this  bruit  was  sol't,  sometinies  harsh  and  rongh.     These  writers  have 
also  noticed,  in  conjunction  with  grave  general  symptoms,  the  doulfling  of 
the  first  sound  of  the  heart,  naikhig  occiisionally  a  sort  of  galloping  murnmr. 
As  regards  the  recognition  of  concretions  on  one  side  alone,  I  acknowledge 
that  after  auscultatijig  carefully  several  cases  in  which  the  autopsy  showed 
•  coagnhi  formed  during  life,  I  have  been  unable  to  note  signs  suliicieQt  to 
1  justify  A  diilercntial  diagnosis. 

The  distinctitm  ajipeari*  to  me  difficult  in  like  eases,  for  how  explain  that  a 

trouble  so  considerable,  even  though  it  exists  on  one  side  only,  should  not 

iidluence  the  entire  cardiac  circulation?     Moreover,  it  should  he  emphasiir^d 

that  the  phenomena  dwelt  n[>on  do  not  always  maniiest  themseh'es  when  the 

i  cardiac  contractions  are  perfectly  normal.     The  heart-beats  may  l>e  increased 

llii  frequency  and  the  rhytlim  be  changed.     The  passage,  therefore,  from  a 

[State  of  relative  calm  merely  to  that  of  extreme  agitation  is  appreciated  less 

'Teadily.     This  is  particularly  true  of  the  symptoms  usually  described  as  per- 

taming  to  the  presence  of  terminal  coaguhi.     For  here,  at  a  period  opproxi- 

inating  tlie  fatal  termimUion,  it  is  wcllnigh  impossible  to  determine  accurately 

_  ecial  sym|jtoms.    For  tlvis  reason  it  is  not  suri>rising  how  authors  have  varied 

liu  their  descriptions,  and  at  bci^t  none  of  them  are  coaii)letely  full  and  satisfac* 

I  lory.   I  have  myself  many  time^  sought  to  recognize  the  blowing  murnmr  given 

"by  BouiUaud  as  a  physical  sign  fif  cardhic  concreti<ms,  but  in  not  a  single  ni- 

etance  have  I  been  able  to  satisfy  myself  as  to  its  existence.     True  it  is  that 

the  cases  I  have  watched  with  greatest  care  were  those  of  children  a  fleeted 

with  toxic  diphtheria,  and  it  is  possible,  on  account  of  the  infrci|uencv  of 

,  valvular  diseaseij  during  childhood,  that  more  than  once  there  may  have  been 

I  confusion  between  the  signs  aObrdcd   by  newly-formed   thrombi  and   those 

which  belonged  exclusively  to  a  pre-existing  disease  of  the  enducardiuro. 

Moreover,  these  murmurs  have  been  heard  and  described  by  too  muny  good 

'  Pnthoi^HjU  intrrvr,  p.  467,  Paris,  1865. 

'  lYaiU  de  ta  Structure  du  Ozrur,  de  mn  Action  etdaBCs  Maladuis^  t.  ii.  p.  470  d  8uu\  quoted 
by  BticQuoy. 
'  Ik  rAuscult^  t  iL  p.  597,  quoted  by  Hope. 
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observers  (Wakhe,  Flint,  Richardso'n )  for  any  small  negative  evidence  to 
weigh  against  that  which  is  very  positive.  Sfinietimes  they  have  been  but  the 
exag^reratiun  of  a  bruit  previoiu^ly  beard  and  whirh  characterized  an  organic 
allectlon  of  the  heart.  Sometimes  the  presence  of  the  thrombus  has  caused 
the  diminution  or  complete  disappearance  of  the  pre-existing  structoml  mur- 
mur. Again,  these  murmurs  are  diz^covered  for  the  fin^t  time  when  the  otlier 
fiigna  indicate  the  existence  of  iutra-cardiac  thrombi.  When  they  are  heiird 
under  these  circums^tances  they  prove  positively  that  the  coagnfa  have  sent 
prolongations  between  the  cavities  of  the  heart  or  into  the  great  vcsj^cIb,  no  n» 
to  prevent  the  accurate  coaptation  of  the  valves  or  to  obstruct  the  onward 
current  of  the  blood.  In  the  iirst  case  a  regurgitant  murmur  is  occatiioned, 
tricuspid  or  mitral,  which  is  heard  at  the  apex ;  in  the  second  case  a  baaic 
murmur  is  detected,  whicli  is  pulmonary  or  aortic,  ll^ally  these  inurmQiB 
are  systolic,  although  they  may  in  rare  conditions  be  diastolic.  The  murmurs 
have  been  heard  more  fretjuently  on  the  right  side  of  the  heart,  and  have 
pointed  by  their  location  of  greatest  intensity  to  the  obstruction  of  the 
infyndJbulom  and  pulmonary  orifice.  They  are  then  basic  or  guprabaai<% 
and  carried  upward  toward  the  infni -clavicular  region  on  the  left  side- 
These  murouirs  are  heard  very  rai-ely  on  the  left  side — so  infrequently, 
indeed,  that  Walshe  cannot  alhrm  tliat  he  has  ever  obser\-ed  cHniculJy 
one  in  this  region.  Theoretically,  of  course,  such  murmurs  may  be  heard 
at  any  sf>ot  in  the  pnceordial  region,  and  with  the  first  or  second  i*ounds^ 
provided  their  size  and  position  in  relation  to  orifices  or  valves  could  suffi- 
ciently account  for  them.  Whilst  there  can  be  Httle  ouestion  that  murmurs 
do  take  place  in  the  praicordial  region  wholly  due  to  the  presence  of  heart- 
clot,  it  is  nrobable  that  their  frequency  anil  diagnostic  importance  is  less  than 
superficial  consideration  would  cause  one  to  believe.  Thus,  Flint  ^  states  that 
*'  the  pre^nce  of  eoagula  may  occasion  an  endocardial  murmur,  but  as  a  rule 
it  is  wanting,  probably  in  cons4Hjuenee  of  the  enfeebled  action  of  the  heart." 
Richardson*  holds  an  analogous  op  in  ion »  and  writes:  **  There  are  sometimes 
abnormal  sounds,  but  it  is  difficult  to  distinguish  these  from  murmurs  the 
results  of  valvular  lesiivns."  Walshe*  is  at  variance  with  this  view,  especially 
in  regard  to  the  thrombal  de  novo  murmur,  and  has  *'  heard  such  a  murmur 
when  the  examination  p>st-mortem  showed  the  fibrinous  coagulum  as  the 
only  probalde  cause  of  it." 

Auscultation. — In  the  he4irt  the  single,  constant  sign  that  has  been  oWrved 
consists  in  the  modified  tonality  of  the  normal  sounds.  These  are  rapid, 
irregular,  muffled,  oWured,  and  distjint.  There  is  notable  inequalitv  also  in 
the  strength  of  successive  beats,  which  is  obviously  explained  bv  the  great 
difficulty  the  blood  encountei's  in  traversing  the  heart,  Now,  as  1  have  N3<?ti 
in  frequent  autojisies  that  the  valvular  mechanism  of  the  lef\  heart  is  ordi- 
narily free  from  any  fibrinous  deposit,  it  is  readily  understood  that  it  ran 
produce  the  two  sounds  normal  as  regards  situation  imd  time,  but  greatly 
modified  in  transmission. 

Percussion.— Percussion,  except  in  particular  cases  which  are  rare,  and  in 
which  the  am  ties  are  much  distended  by  tlieir  contents,  will  only  furnish  us 
with  negative  signs.  When  the  ventricles  are  swollen  bv  large  coagula,  the 
percuasion  dulness  will  be  extended  laterally.  As  the  rigbt  cavity  is  usually 
the  Beat  of  the  deposit,  it  will  be  particularly  marked  toward  the  right  of  the 
sternum.  In  those  instances  where  the  area  of  prsecordial  dulness  had  be^n 
determmed  beffjre  the  formation  of  the  fibrinous  concretion  this  extension 
becomes  a  physical  sign  of  great  value.  It  is  to  Piorry  and  the  use  of  the 
plcssimeter  that  we  owe  whatever  of  exactness  belongs  in  like  cases  to  tliia 
method  of  examination. 


'  DiJSfOAe  (/  thf  Heart,  Philada..  1S70,  p.  2S0. 

*  The  Qm^ation  of  the  Btood,  Lond.,  1858,  p.  428, 


■  Ojj.  dL  (foot-note). 


SYMPT03[A  TOL  OG  F. 


729 


Inspection  and  Palpation. — The  cardiac  impulse  may  be  unaffected  by 
the  presence  of  the  thrombus,  and  if  it  has  boon  rt'irular  in  rhytlim  previous 
to  its  formation  it  may  still  remain  so.  Thh  eondititm  is  infre<jueiit,  however, 
and  ui^ually  the  pulsations  bei-ome  irrejrular,  tumiiltuouK,  and  rapid.  Tlie 
furce  of  flurcessive  beats  will  id^o  be  different.  Thej^e  signs  can  be  deter- 
mined by  the  sii^ht  and  touch. 

Pulse, — The  charactei-s  of  the  pulse  are  variable.  Sometimes  it  presents 
n)ftnifest  inef]ualitieii,  occasional  ijitermittcnees,  and  is  extremely  fnHjuerit, 
It  nmy  be  quite  feeble  in  the  beginning;:,  and  atlcrward  gain  in  strenirtb. 
Sometimes,  in  spite  of  its  weakness  and  depressibility^  it  retains  its  regularity 
and  its*  rliythm  is  unchanged.  The  congulum  existing  in  tlie  cardiae  cavities, 
especially  on  the  right  side,  exphiing  the  variations  of  the  pulse.  Effectively, 
at  each  contraction  of  the  ventricle  this  chamber,  coi^taining  a  less  quantity 
of  liquid  blood,  projects  a  smaller  amount  of  venous  blood  to  the  lungs.  Be- 
sides?, this  quantity  is  insufficient  to  replace  the  volume  of  revivified  blood 
which  leaves  the  lung  with  each  in.spiration.  Soon  the  lefl  cardiac  cavities 
contract  with  but  small  power  i\\nm  an  aniount  of  blood  below  the  normal, 
and  yet  it  is  with  this  supply  that  the  kf\  hefirl  must  satisfy  tlie  needs  of  all 
the  organs.  The  arteries  during  life  become  nearly  empty,  and  it  is  to  this 
condition,  as  well  as  to  the  lack  of  synch roinsm  between  the  action  of  the 
two  sides  of  the  heart,  should  be  attributed  the  signs  we  recognize  in  the  cha- 
racters of  the  pulseJ 

In  mme  instances  of  cardiac  concretions  the  sonority  of  the  chest  remains 
normal.  In  others  it  is  obviously  augmented,  and  even  by  percussion  very 
lightly  performed  a  sound  of  raised  pitch  is  prDdvieeH.  According  tri  Rich' 
ardsnn,  this  acute  emphyseum  is  the  direct  result  of  an  insufficient  blood- 
Bup[)ly  in  the  c^ipilhiries  which  surround  the  pulmonary  alveoli.  Whilst  auch 
a  condition  may  often  be  observed  amnngjst  children^  it  is  not  nnkntmu  with 
adulta.  The  affirniati<m,  therefore,  of  Walshc,  that  it  can  only  be  observed 
in  young  people,  and  that  in  adults  \U  place  is  su]}pl]ed  by  considerable  pnl- 
monary  congestion,  is  not  exact.  Since  Richaidson  fii*st  called  attention  to 
the  exaggerated  sonority  fd'  the  lungs  in  cases  of  hejirt-clot,  other  observers 
have  also  referred  to  it.  Lavirotte  (I8<>4)  particularly  has  insisted  on  it  as  a 
proof  of  fibrinous  dejxysition  in  the  right  heart,  and  has  den)onstratcd  with 
pathological  specimens  that  it  was  occasioned  by  the  exsanguinated  state  of 
the  lungs  and  their  hyperdistension  with  air.'  On  the  other  haiKb  Raynaud' 
states  that  when  the  left  cavities  are  the  seat  of  the  concretion  there  is  con- 
siderable stagnation  in  the  lungs,  and  they  show  signs  of  great  congestion. 
Thoracic  percussion  becomes  less  resonant,  and  subcrepitant  rales  are  heard 
in  an  extended  area.  Sometimes,  even,  a  moderate  luemoptysis  takes  [)hice. 
These  signs  of  empliysema  on  one  hand,  of  ccmgestion  on  t!ie  other,  are  not 
gpoken  of  by  the  majority  of  writers  on  this  subject ;  yet  when  they  are 
present  they  will  serve  to  fix  our  diagnosis  and  render  it  more  certain.  With 
resjiect  to  emphysema,  especially  amongst  children,  we  should  mtntiou  its 
great  frequency,  nnd  on  this  account  perlia[)s  proi>er  value  has  not  been  given 
to  it  when  fbund  at  the  autojjsy  of  a  child  wnose  death  has  been  occasioned 
by  cardiac  tlirombosis.  When  the  cardiac  thrombus  is  present  in  the  right 
side  of  the  heart,  Ix'groux*  has  shown  that  there  will  he  a  more  or  less  turgid 
condition  of  the  veins  of  the  neck,  and  perhaf)S  also  of  the  right  upper  Hmb. 
With  this  distension  of  the  veins  we  shall  remark,  according  to  hiin,  a  partial 
or  general  infiltration  of  the  subcutanecjiis  tissues.  ^Sometimes  the  o^ilematous 
condition  is  limited  to  the  face  and  neck ;  occasionally  it  extends  below  the 
diaphragm,  especially  on  the  right  side  of  tiie  body.  The  extent  of  tho 
c^ema  will  depend  upon  the  number  and  size  of  the  prolongations  which  are 

*  EohinAon,  lor..  ciL  *  OttujrU  MeduxhCkirurgiral^  Lyon,  l^f64. 

*DieL  <k  Mid.  et  de  Chirurffief  vol.  viii.  p.  573.  *  UozdU  hiiidxiinadairc^  IH^jti. 
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eiven  out  by  the  main  eoai^ulmiu  Occasionally  these  prolongations  have 
Keen  found  not  only  blorkin^f  up  the  pulm^inary  artery,  but  also  filling  one 
or  both  venue  cav^e  anil  branching  out  ns  Uir  m  the  jugular  and  subclavian 
veins. 

In  my  o^vn  observations  I  have  always  found  the  veins  of  the  neck  mani- 
fest, without  in  a  single  inatauee  rtjaehiug  anv  great  sizo,  and  never  have  Lj 
noticed  the  prounnence  of  the  eyes  noted  by  W  alshe.    In  the^e  castas  cyauui*if 
was  limited,  and  wils  notable  in  a  marl^ed  degree  only  upon  the  lips,  tbi 
cheeks,  and  in  the  upper  extremitiea.     The  general  or  local  intillration  of  j 
tiHsue  I  have  never  reuuirktih  altlinugh  closely  looke^l  for  on  several  occa-j 
siouj^.      8iinie  aut!iors,  ijidecd,  have  described  a  bluisli  ap[x?aranee  of  th€ 
entire  surfiice  of  the  body,  together  with  signs  of  general  infiltration,     The| 
explanation  given  of  tbesc  i>henomena  is  tluit  there  is  a  general  oi>struction 
of  the  capillary  circuhitioo,  and  that  tlie  return  of  the  venous  blood  to  iho 
cavitie-8  of  tlie  heart  is  rendered  abnost  impossible.     In  other  words,  we  hav© 
here  a  well-marked  asphyxic  condition.     If  tins  be  true^  it  is  onlv  pnrtiallj 
80,  and  there   must   ho    greit  varraiion    in   ditlerent  instanees  ot    Jibrinout 
deposition   in   the  right  heart.      The  rational  symptom  which  was  for  me 
one  of  great  value  in  the  diagnosis  af  these  case^  Wii»  that  of  exce^ive  pallor, 
not  only  of  the  face,  but  of  tlie  ILndjs  an<l  the  entire  trunk.     This  pallor 
aftpcarcd  constantly  to  increase  until  the  last  moments  of  life. 

Richardson  indeed  says  the  symptoms  ore  those  of  syncope,  not  of  asphyxia. 
The  different  [jroceases  of  life  are  arrested  on  account  of  a  simple  absence  of 
arterial  blood,  not  owin^  to  the  prepuce  of  blood  unfitted  to  reconstitute  the 
tissues.     The  teuilency  to  fainting  is  probably  due,  therefore,  to  the  fact  thatJ 
the  right  ventricle  being  more  or  less  completely  filled  by  a  fibrinous  coagu-1 
lum,  the  l>l<K>d  is  prevented  from  passing  through  its  cavity  and  entering  the] 
lungs.     As  a  result,  there  will  be  but  a  reliitively  small  portion  of  blood] 
which  becomes  oxygenized  after  each  right  cardiac  systole.     When  the  clot  j 
occupie^-i  the  left  ventricle  and  auricle,  there  will  be  a  reflux  of  blood  into  the 
pulmonary  ti.4sue,  thus  causing  great  congestion  of  this  structure.    So  iiUeBso 
will  this  congestion  bec<mu^  that  occasionally  hiemoptysis  results  and  pulmt>- 
nary  apoplexy  may  be  developed,  due,  doubtless,  to  rupture  of  the  capillarv 
vessels.     This  condition  occurs  before  the   right  heart  is  much  or  at  all 
obstructed  by  coaguhu     We  can  appreciate  that  the  physical  signs  nnist,  if 
pro[)erly  noted,  show  manifestly  in  which  ciivity  the  clot  \ii  locate*!.     If  it  he 
in  the  right  heart,  anicmia  and  eraphy:^ema  of  the  lung  should  follow ;  hcucts 
brcathlessness  and  increased  pulmonary  re-sonance.     If  it  be  in  the  left  car- 
diac cavity,  the  lungs  become  engorged  very  rapidly,  and  we  should  (\uA 
duiness  on  pereuesion,  moist  rales,  and  perhaps  an  equal  or  even  greater 
amoutit  of  dyspnoea, 

iJitficulty  of  breathing  appears  to  belong  as  well  to  the  symnUuns  which 
indicate  cardiac  thrombus  on  one  side  of  the  lieart  a-^  t.o  those  wliich  chanR'*  I 
terixe  lis  presence  upon  the  other.   This  symptom  was  fii'st  accurately  dcacrihtMl 
by  Hope,  since  hk  day  by  Richardson  and  Meigs.^     It  haju  something  st)eciai 
in  its  featured  which  strikes  one  particularly,  but  may  deceive  unless  elae>ely 
observed.     It  tiikes  place  not  because  the  movements  of  the  tliorax  are  latAir*  , 
fered  WMth,  not  beciiuse  the  entrance  of  air  into  the  lungs  is  preventeti,  for  | 
the  vesicular  respiratory  murmur   u  easily  distinguished,  but   because  the  j 
amount  of  blood  furnished  by  the   pulmonary  artery  is  diminiahcd.      The 
anguish  of  the  patient  is  sometimes  terrible.     The  nores  dilate,  the  chettt  | 
expands  spasmodically  with  each   inspiration,  and  the  patient  is  agitated^ 
moans,  ana  shows  that  extreme  craving  for  air  described  by  Van    Swietea 
in  tlie  su ramie  anxietates,     Undtrr  these  circumstances,  Hayden*  states,  the 
surface  is  cold,  and  often  humid  with  perspiration*   Pain  and  great  oppre«?ioa 
^  Am.  Jonm.  M&I,  SekticeA,  Apri!,  18G4.  *  Cases  lOG,  107.  an^l  ]  f  I. 
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in  the  prsecordial  re^on  have  occasionally  been  referred  to,  ns  in  the  patient 
of  Beau,  who  said,  in  placing;  his  Imnd  to  his  cheat,  **  I  huve  tht^re  a  weight 
whieli  has  .middeuly  fbniied  and  whieh  stifles  me,"  Often  the  anxiety  is 
extreme,  and  the  painful  &c*nsations  continue  to  inereat^e  steadily  until  death 
occurs.  In  i-are  instances  the  sutlermgj  when  it  haa  reached  a  certain  degree 
of  intensity,  may  remain  stationary,  or  even  become  considerably  le^s.  If 
such  a  rei*pite  occur,  it  is  only  temporary^  however,  an<i  the  nn^'uish  soon 
recommences.  In  milder  ea.*^es  sometime^i,  and  apparently  after  (jis?ir>luiion 
or  dii?integration  of  the  clot^  the  severe  symptoms  iiiuy  by  degrees  dii^apjiear, 
and  from  this  period  the  patient  makes  a  steady,  uniiiterrnpted  mnreh  towiinl 
recovery.  I  have  otdy  lately  witnessed  a  similar  exanjple  in  a  youth  attacked 
with  typhoid  fever,  which  had  reached  the  third  week.  Therr  are  constant 
and  intense  ettbrt  to  breatlie,  extreme  rej*tlefii»ness,  and  the  patient  will  throw 
himself  from  one  side  of  the  bed  to  tlie  other,  and  scarcely  remain  <)inet  for 
a  few  momenta  Thes^e  symptoms  are  usnaily  more  developed  wlien  there  is 
concomitant  cardiac  disciisc  of  orii:anic  nature,  and  unle>:s  this  be  present  may 
not  he  so  i»ronounced  as  to  concentrate  attention  upon  tlicm. 

The  brain  scnrcely  sliows  the  eiiect  of  congestion  when  the  patient  dozes 
for  a  few  moments  even  in  the  midst  of  bis  great  dii^tress,  Tliese  times  of 
repose  are  frequent,  but  very  temporary.  In  a  little  while  the  j>iitient  goes 
off  in  delirium  or  has  a  convulsion.  Again,  he  rehipses  into  coniti,  in  wtiich 
gtate  douth  may  take  place.  In  sojne  instances  there  has  been  obstinate 
vomitini^  during  several  dnvs  precetiing  a  fatal  termination.  It  is  possible 
that  this  symptom  favored  the  rapid  developmenl;  of  the  throndats. 

The  preceding  signs  and  symptoms  will  sometimes  declare  themselves  ^nd- 
denly  in  the  midst  of  an  indnmmatory  or  cachectic  aifeclion,  and  will  tfien 
point  directly  to  the  pn^ence  of  a  cardiac  thrombus  of  considerable  size 
which  has  rapidly  tormed,  and  whicli  obstructs  an  orifice  or  interferes  with 
the  normal  play  of  the  vulves.  Again,  there  ai^e  all  the  physical  evidences 
of  an  old  organic  atrection  of  the  hearty  or  tJiose  of  acute  endocarditis  or 
pericarditis,  and  rapidly  all  the  symptoms  relerable  to  the  heart  become 
greatly  increased,  whilst  oithopnrca,  pallor,  and  coldness  of  the  extremities 
take  place.  If  a  ciireful  examination  of  the  chest  reveals  no  intercurrent 
and  pulmijkuary  nor  superadded  cardiac  affection,  we  may  then  fairly  assume 
the  existence  of  an  intra-cardiac  concretion.  Nevertheless^  we  should  remem- 
ber that  in  many  of  these  citses  there  is  a  close  rcsendTlunce  of  the  symptoms 
with  tiiose  occasioned  by  a  sudden  rupture  of  one  of  the  €*hordie  tendinc;e  in 
the  course  of  acuU^  endcjcarditis  (Walshe), 

We  should  not  lose  sight  of  the  fact  tliat  at  times  n  clot  will  form  in  the 
hejirt  witliout  giving  rise  to  manifest  sy rnptoais  mdess  the  attention  be  spe- 
cially directed  to  its  fltrmation.  This  will  be  true  in  instances  where  the 
coagulum  forms  slowly,  is  small,  or  occupiers  a  place  removed  from  itrificcs  or 
valves.  In  a  cardiac  simis,  for  example,  a  coagulum  of  inconsiderable  size 
may  remain  fixed  and  latent  for  a  long  period*  f^uch  is  not  the  cases  as  wo 
already  have  shown,  when  the  coagulum  lills  io  part  one  or  more  of  the  car- 
diac cavities,  is  situated  near  an  orifice,  is  attached  to  the  walls  by  a  pcrlicle 
which  allows  it  to  float  freely  in  the  ventricle,  or  is  intertwined  with  the 
valves  or  chordie  tend inea:!.  Under  all  tliese  circumstances  they  ^'w^*  rise  to 
the  signs  and  symptoms  we  have  dwelt  upon  above^  and  which  ordinarily 
make  known  their  presence.  Occasionally,  however,  there  is  such  a  com- 
bination of  symptomatic  morbid  plicnomena  relating  to  diflerent  organs 
that  we  are  at  a  loss  to  separate  them  accurately  and  to  determine  how  this 
or  that  svmptorn  is  occ4isioned.  This  statement  is  particularly  true  in  regard 
to  the  distinguishing  syni[)toms  which  indicate  the  presence  of  terminal 
ooagula.  At  a  periotl  when  the  fatal  termination  is  not  far  removed,  and 
when  it  is  extremely  diflicult  both  to  recognize  and  interpret  special  symp- 
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toms,  it  is  readily  understood  why  those  pertaining  directly  to  cardiac  throm- 
bosis have  not  hitherto  been  fully  and  accurately  described, 

C<JUR3E,  DuKATiON,  AND  TERMINATIONS.— Canliac  conoretionB  may  for 
more  or  less  nipidly,  and  in  eerttdn  situations  occa*?ion  death  inj^tantaneousljfl 
and  surely.     This  is  eminently  true  of  large  coagula  which  fill  up  the  infun-" 
dibuhim  and  pulmunary  artery.     Cnaes  of  thi.s  sort  have  been  nieritfoned  by 
various  authors.      Amongst  otliers,  we  won  Id  speeially  direct   attention   lo 
those  instances  in  which  j^udilen  death  hais  taken  place  during  the  puerper 
state  Jifter  severe  po^t-partuIu  hemorrhage.     The  patient  has  at  tiraa?, 
assumin<»-  an  erect  sitting  posture,  been  attacked  with  a  »ync<:>pai  attack  result 
ing  ill  a  few  instane^^s  fatally.*     In  the  same  category  we  should  include  th«j^ 
examples  in  which  sudden  death   has  followed  severe  surgical   openiliunx*] 
Two  ciL^es  of  this  termination,  due  to  coagula  in  the  right  heart,  are  rejwrted  i 
by  Robert  Law  son." 

In  cardiac  dilatation  this  mode  of  death  i»  not  infrequently  seen.  It  henai 
eeems  t<j  de[>end  mainly  upon  stasis  of  blooil  caused  by  weakened  power  of  j 
contractility  in  the  right  heart  and  **  by  impairment  of  respiratory  and  nutn<J 
tivc  attraction  arii?ing  from  feeble  rcspinitifm  and  urrcsU>d  tissue-change'* J 
(Haydcn).  The  jmst-mortem  revelation  hats  atlerwurd  shown  canliae  throm-* 
bosiii  to  be  the  efficient  cause  of  <leath.  In  diphtheria*  and  pneumonia  suehl 
examples  are  not  intrequently  encountered.  Aa  Aut^tin  Flint*  remarks,  how-J 
ever,  these  coagula  preM^nt  almost  identical  phyt<ical  chanicters  with  tho 
formed  atler  lieath,  and  consefjueatly  to  fix  precisely  the  moment  of  their 
production  will  at  best  be  but  a  matter  for  conjecture.  Accordinsr  to  Walsh^] 
It  would  be  difficult  to  determine  whether  or  not  some  of  the^e  almost  instan 
taneous  deaths  €*ccurrcd  as  a  coincidence  or  m  an  elJcct.  Besides,  it  h  fn 
qoently  impossible  to  determine  the  length  of  time  they  have  existed  befor 
completely  obstructing  the  circulation  through  the  pulmonary  artery  into  th©1 
bmgs,  and  hence  causing  tatal  syncopal  or  asphyxic  phenomena.  Bri^^towe* 
g<»es  Kcj  far  even  a^  to  affirm  in  the  great  majority  of  c4ir^j^  that  cardiac  con- 
cretions are  unaccompanied  with  appreciable  symptoms.  In  this*  stateuieni] 
he  includci*  coaj^ula  of  large  size  entirely  filling  one  or  more  of  the  c^ardiaf^I 
cavities^  and  doubtle^  formed  within  a  few*  hours  of  the  final  termination,! 
To  quote  liis  own  wordn,  ''We  ought  to  require  very  strong  t^-sitimouyj 
iiidecd  to  convince  us  in  any  case  that  concretions  ftmnd  in  the  heart | 
at  the  time  of  death  have  caused  death,  still  more  to  convince  us  that] 
thos*?  clots  which  resemble  in  every  point  the  clots  which  are  the  merOJ 
result  of  dyint:  have  hud  this  effect,"  H(»w  different  docs  this  sound  from] 
the  <q*inions  of  1$.  W.  Richardson/  w^ho  attributes^so  many  well-marke<l  sym[i*| 
loms  to  the  formation  of  voiuminous  moulded  clots  in  the  heart!  Anarj 
indeed,  is  it  not  at  variance  with  the  views  of  a  host  of  the  bc;?t  merlieall 
oliscrvers?  We  believe  Bristowe  goes  too  far»  and  that  cardiac  concretioriij 
are  not  infrequently  the  cause  of  very  sudden  death  both  in  acuU:*  and  chroute  ^ 
diseases. 

There  are  numerous  instances  in  which  the  coagulum  formecl  in  the  heart , 
is  of  smaller  size,  does  not  form  so  rapidly,  and  bemdes  occujiies  a  ]Hj*iti4in  in] 
which,  iLs  it  does  not  interfere  greatly  wnth  the  furu'tion  or  the  heart,  death 
does  not  of  necessity  immediately  take  place.     Little  by  little*  however,  the 
clot  is  added  to,  and  before  many  days  have  elapsed  symptoms  of  gr&Teei j 


*  Philada.  Medical  Emminrr,  Mftrch,  1849,  paper  by  Clmrle*  D.  ^T 
b«rgj  Ltrhnrh  der  G^burt»hiUff,  antl  Liisk,  The  Science  a  id  Art  nl 

'  J/«/.  TirtieA  and  Gtudte^  vol.  i.,  187H,  p.  58  \  alsu  P.iJtoL  Si/c,  i . 

*  Mfd,  Tiutf^  nnd  ChiuUf^  Feb.  8,  1873. 
^Duicanr^  of  the  Jl-art,  p.  27(i,  Pliikda.,  1870. 

*  Rn/noldAif  Sf/«tan  ft/  M^dicin^y  vol.  v.  p.  113. 

^  "  Lectures  "  in  the  British  MaitGol  JotinuJ^  13  JO. 
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inifiort  are  pronounced.  So  usual  is  it  for  ihe  phenomena  connected  with 
the  forriiatiou  of  a  large  cnrdiac  coneretioD  to  l>e  acconipanitMl  by  those 
whicli  proi>er]y  helong  to  another  serious  affection  which  mny  likewise  occn- 
siou  rapid  deiith  (pneumonia,  endocarditis,  typhoid  fever,  iliiihtheria,  etc.) 
that  w^e  with  the  greatest  ditticuhy  separate  tJie  symptoiiLs,  ana  can  assign  to 
the  in tni -cardiac  condition  tho!?e  douhtlc;^  occasioned  by  it. 

The  caj^es  reftrred  to  above  arc  not  the  only  ones.  Occasionally  we  meet 
with  cardiac  concretions  atler  death  which  have  evidently  existed  for  a  num- 
ber iif  year:*,  and  ^onietinies  without  luivinj[^  ever  revcjiled  their  pressence  by 
UDtahli*  interference  with  the  circuhition  or  in  any  way  atJbcting  the  habitual 
good  health  of  the  individual  (Laennec*).  This  is  perliaps  not  to  !>e  won- 
dered at  when  tlie  coaguhun  ii  siunW  and  ^situated  near  the  apex  of  the  heart, 
in  one  of  the  auricular  appemiaga'^,  or  in  f^uch  a  position  as  not  to  alter  the 
play  of  tlie  cardiac  valvei*  or  olistruct  the  orifice?.  But  wlien  wt^  ^ee  a  whole 
cavity,  as  an  auricle,  tbrcihly  tlii^tended  by  an  old  concretion  which  tills  its 
entire  cavity,  the  absence  of  all  styniptom&  during  life  pointing  to  its  existence 
occasions  much  surprise.  Some  of  these  large  coagula  have  neverthelesa,  by 
a  sudden  change  in  their  position,  caused  in^ftantaneous  death ;  others  again, 
after  giving  rise  to  obscure  syiufitoins  affecting  both  the  pulmonary  and  car- 
diac circulation,  have  likewise  brought  about  a  rapidly  fatal  termination.' 
Siimetime^,  in  ccmseipience  of  the  condensation  or  atrophy  of  the  clot,  the 
phenomena  which  took  place  i^uddenly  with  great  intensity  and  indicated  its 
pre^^ijce  became  gnukially  motlified,  and  we  have  known  one  remarkable 
instance  in  a  youtli  during  the  third  week  of  an  attack  of  typhoid  fever  where 
tlie  accidents  thus  occa:^ioned  completely  disappeared,  and  tlie  patient  lei\  the 
hospital  apparently  cured,^ 

C3oM PLICATIONS  AXD  Skquel.e. — Ouc,  if  uot  the  gravest,  complication 
which  can  arise  during  the  formation  and  duration  of  heart-clot  is  llie  pro- 
duction of  an  emlKdus  of  the  puhnonary  artery,  completely  filling  up  its  cav- 
ity, arresting  respiration,  and  causing  sudden  death  by  asphyxia.  More  fre- 
quently smaller  portions  of  heart-chit  become  detached  and  are  tnuijiported 
farther  nluiig  hy  the  blood-current.  Finally,  they  become  arrested  in  vessels 
of  smaller  culibi-e.  In  these  they  may  renuun  for  a  short  time,  and  tlien 
become  dissolved  and  resorbed,  leaving  the  calibre  of  the  vessel  free  afler 
their  disap|>eanince,  or  else  they  form  permanent  plugs  and  give  rise  to 
inflamnmlion,  coagulation,  or  hemorrhage.  According  to  the  iTivestigations 
of  Lefeuvre,*  which  are  both  clinical  ami  experimental,  it  wouhl  appear  that 
the  obstruction  of  the  arterial  distribution  to  any  given  part  is  almost  imme- 
diately followed  by  engorgement  of  tissue  and  liypencmia  of  the  capillaries 
of  the  aflecled  region.  Feltz^  has  further  shown  that  tliis  condition  is 
brought  about  by  reflux  from  the  veins  and  pandysis  of  the  capillaries.  It 
is  not  infrequent,  more^iver,  to  find  hemorrhage  into  the  tissues  as  a  direct 
seouela  of  tins  changed  condition  of  circulation. 

These  are,  in  fact,  the  conditions  descnbeil  timler  the  name  of  infarctinns. 
Small  detaclied  pailiclcs  may  be  detiiche*!  from  the  cardiac  clOt,  if  it  l>o 
fonml  in  the  lefl  cavity,  and  transported  after  a  similar  manner  by  the  blood- 
cun-ent  of  the  aorta  and  its  divisions  until  hoally  arrested  in  the  ditlereiit 

'  Diet  Encytl.  deg  ScL  mM^  urtiele  "  Conrr^tions  sanguine," 

^  Elfin,  Meii.  Journal^  April,  IHMR,  v. — ca.«*e  hj  H.  Doiij^laK. 

^  What  iK«iirr«l  in  tliin  vi\M*  1  mn  of  cinu^e  unable  lo  Mtate  in  n  positive  mniiner.  All 
I  know  is,  that  the  heart  Iwcame  wjrldenly  nlwtnictetl,  fullowed  by  wenk,  irrcpuljir  pid!*e 
anH  clunky  emmtenant'e,  iind  Lbat  in  Iwviity-fyur  Iioiipm,  under  treatment  wiili  lTe<niently- 
ru|heated  dwcs  uf"  digitalis  an<I  carlirinate  of  animoniEi,  tiie  acddenls  suheiiftHl.  Wtis  there 
a  Bolnlion  and  disimegration  of  an  iucompletely  formed  heun-dal?  It  wcmib  la  me 
proliftble. 

*  Brit,  afui  Fordfin  M*>d.-Chh.  Bmiew,  Oct.,  1871. 

*  Tniilc  diniqu^  et  tiptrinuntUiU  dc6  Einbdits  capillairct,  StnuibaTgi  1870. 
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viscera  of  tlic  economy  (spleen,  kidney,  liver)  or  in  the  arteries  of  the  extrem- 
ities.' In  these  different  situations  thev  give  rit^e,  when  ti nally  arretted,  to 
results  which  ditler  considerably  aeeording  to  the  structure  of  the  organs  or 
tissues  wliere  they  become  impacted.  In  certain  instances,  caretblly  studied 
by  J^enhousc  Kirkes,  the  disintegrated  and  purifbrni  contcnt-s  of  old  tibrinoua 
coagula  are  curried  throughout  the  vaj^ciihir  sy^cm  luid  determrne  marked 
tv^ihuid  phenomena.  The  patient  is  att^xckcd  with  irregidar  paroxysriiB  of 
lever  of  intcrnHtti:nt  tyjMs  diarrha'a,  vomiting,  and  extreme  feebleness. 
Kirkes  explains  these  ?ympt<niiii  jmrtly  by  the  obstructions  occasioned  by 
email  emlnjli^  partly  by  a  sort  of  poi^uiiug  due  to  the  transformation  t»f  the 
fibrin.  Tlie  accidents  thus  occasioned  at  times  very  closely  re.send)k»  those; 
which  characterize  pyiemia,'  Tiie  thiid  c*outained  in  t!ie  interior  of  the  old 
dots,  whieli  give  rise  to  these  accidents  by  reiison  of  their  transformation,  i^ 
thiek,  gnimous,  and  piinform.  It  is  surrournled  by  a  sort  of  pstnulo-cvst, 
and  is  tH>m[>osed  mainly  of  altered  fil>rin  and  red  ana  white  blood-corpusclee.* 

Pulmonary  apoplexy  and  lKenio[)tyi*is  otWn  take  place  in  connection  with 
the  [m'setifc  of  a  fibritujus  clot  of  the  right  lieart.  Tliis  connection*  however, 
is  not  absuhitis  and  many  cases  of  right  cardiac  coaguluni  have  [M.-en  observed 
in  which  neither  of  these  coraplifations  became  manifest,  When  there  has 
been  pre-cxistunt  valvular  disease,  especially  of  the  mitnU,  these  sequelre  more 
surelv  follow  than  when  there  has  not  been  this  organic  disease.  Theconnec* 
tion  between  the  pulmonary  apoplexy  and  the  valvular  atfection  is  even  more 
intimate  than  that  of  the  luemoptysis,  (ind  the  same  statement  is  tJilm  true  of 
lis  relatlmiship  with  cardiac  thnmd>osis. 

Upon  this  subject  Haydcn  *  writes  vl^  follows :  "  Pulmonary  apoplexy  seem- 
ing to  require  it  as  a  necessary  antecedent  condition,  while  hiemoptysis,  though 
generally  associated  with  thrombosis  in  the  last  moments  of  life,  freiiueiilly  does 
occur  independently  of  it/' 

The  doctrine  of  Ludwig,  as  supported  by  Niemeyer,*  that  the  puUnonnnr 
apoplexy  is  directly  due  to  stasis  and  deposit  in  the  capillarity  of  bkKxI- 
corpuscles,  does  not  appear  postsihle  if  we  acconl  thith  to  the  researches  of 
Waters,*  who  has  shown  an  intercom nuniication  between  the  Immchial  ves- 
sels and  pulmonary  veins;  and  reasoning  n]>on  this  basis  we  have  a  strong 
confirmation  of  Virchow's  theory  of  hemorrhagic  infarc-tion  (Haydeu)  oou- 
sequent  upon  embolism. 

PATfiOLoav  AND  MoRBiD  AxATOMY.^ — lu  the  great  majority  of  case*  clots 
presenting  ditfercnt  physical  characters  are  found  in  one  or  mon*  of  the  cavities 
of  the  heart  after  death.  According  to  the  supposed  time  of  their  formation, 
they  have  been  very  prof>erly  <liviiled  into — 1,  cadaveric  (post-morteni) ;  2, 
terminal  (in  acta  mortis) ;  3,  ancient  (ante-mortem).  It  is  important  at  the 
ver}'  beginning  of  the  considerations  which  I  shall  make  in  regard  to  these 
formations  to  determine,  if  possible,  the  pliysical  characters  of  cadaveric  and 
terminal  clots,  so  as  to  be  able  afterward  to  more  clearly  separate  fn>m  them 
the  true  cardiac  concretions  or  those  formed  at  a  time  more  or  le?©  removed 
from  the  ptTiod  of  deiith.  Without  much  (pux^tton,  it  is  owing  to  the  indiifer- 
ence  or  neglect  of  later  writers  in  making  these  necessary  distinctions  that 
uncertainty  has  arisen  in  the  minds  of  manv  with  respect  of  tlie  age  of  many 
heart-clots.  The  cadaveric  and  tcrniinal  clots  would  indeed  have  but  slight 
pathological  interest  attached  to  them  were  it  not  that  occasionallr  during 

*  Qnt€tU  h^domttdaire,  1856.  Legroux  report*  a  case  of  acale  rheumatiHiii  accompAnied 
bjf  endocarditis  and  followed  by  concretinriB  in  I  he  left  v-zivities  of  the  heart,  and  abUtera- 
tions  of  the  arterica  of  the  tinilKf  hy  emtM)li  without  gsngrene  ensuing. 

'  DifM  Enfycl,  de«  Sci.  miiL^  Iw.  ciL 

'i\iiAof.  Sotu  Trarwici^t  vol.  jtiv*  p,  66,  cases  by  J.  W.  Ogle, 

*  Dui.  of  the  Heart,  vol  i.  p,  o29, 

M  Texlhook  0/  Pra<:tlcnl  Mrdinnt^  1869,  vol.  1.  p.  ISiV 

*  The  Human  Lmg,  1860,  p.  201. 
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life,  in  a  spontaneous  manner,  cardiac  thronilK>sis  suddenly  takes  place,  and 
is  always  the  cause  of  symptoms  of  considenitilt^  gnivity  and  wliiefi  ufteu 
ocetision  a  fatal  termination, 

I.  Cadaveric  Clots. — These  pre!*ent  tlie  characters  of  blood  drawn  from  the 
ann  by  vene^etion  and  which  is  allowed  to  coagulate  in  a  vas*e.  L  Some- 
times they  are  hirge,  mft,  homogeneous,  friable  massej?,  distending  one  or  more 
of  the  cardiac  cavities,  and  having  an  a|ipcarance  very  pimilar  to  badly- 
cooked  currant-jelly,  and  there  is  no  apparent  sejmration  of  the  fd>rin  and 
the  globules.  Such  an  aspect  is  foimd  particularly  when  the  relative  rjuan- 
tity  of  iibrin  l*  below  the  nonnal  or  the  Idood  is  ileticicut  in  plaHtieity,  In 
alkaline  poi.souirit^  and  many  adynamic  forom  of  diFcai^e  thiis  is  notably  the 
eaBcJ  It  may  likewise  occur  in  forms  of  deatli  in  which  there  has  l>een  con- 
siderable obstruction  to  the  circulation,  2.  In  a  Rntiewliat  t^iiuilar  manner, 
when  the  blood  \^  removed  fnon  the  inHiienecs  which  give  it  life  and  stag- 
nates, or  is  arrested  within  the  heart,  coagulation  takes  place  aud  the  blo(>d 
eeparates  into  two  layers.  The  upper  is  tibrinoiis,  and  resembles  the  bufty 
coat  covering  a  clot  after  bloodletting;  the  under  layer  i^  mainly  cruoric, 
and  encloses  wittn'n  \t»  niei^hes  by  fur  the  larger  pro]>ortion  of  the  red  glob* 
ule^.  This  latter  mai^  always  fcniiLs  the  hiwest  .stratum  by  relation  with  the 
position  of  the  body  after  death.  Bctweeii  the^^e  two  layers,  and  from  the 
fact  of  their  5*maller  density,  we  find  more  of  the  leucocytes.  This  formation 
of  blood'clot  in  distinct  strata  has  been  accomplished  experimentally  by 
Pasta,^  who  poured  some  blootl  of  an  aiiinnii  into  the  heart  of  no  ox  and 
allowed  it  to  depi)stt.  The  cruoric  muss  is  always  soft,  and  may  be  readily 
washed  from  the  tibrin  by  a  slresHu  of  water.  Fre<[nently  these  clots  distend 
the  cardiac  cavities  to  such  an  extent  that  when  they  are  opened  at  tlie 
auto|^y  a  portion  will  fall  utkoi  the  table  and  the  rest  Is  readily  dettu'lied 
from  them.  The  mieroscofie  shows  the  same  cimdition  of  globules  and  librin 
in  these  ef.mguhi  as  if  does  in  thr>se  r^f  a  venemH-tion.  According  to  Walshe, 
the.se  cnilaverie  coagula  arc  tjsnnlly  vohiniiiions,  jeliy-Iike  mussels  of  filirin  of 
a  pale  straw^-cohir,  seini-trunsparent,  and  conttiiiiing  a  quantity  of  .*^ernm  in 
their  meshes.  Never  do  they  show  the  slightest  signs  of  strati fieatifin,  and 
are  not  really  adherent  to  the  cardiac  walls.  Occasionally  their  prolonga* 
tions  may  be  intertwined  amongst  the  papillary  muscles  and  fleshy  columns. 
According  to  Legroux,  it  appears  difficult  to  understaiul  how  tliese  large 
masses  of  fibrin  become  separated  from  the  blood  and  depositoiJ  in  the  heart 
during  life,  and  yet  he  is  indisposed  to  regard  them  as  a  strictly  j>ost-morteni 
production.  They  are  fur  him  simply  tlie  result  of  the  agc^iy.'  After  death 
the  serum  is  expelled  from  the  clot  in  larger  or  smaller  quantity,  and  Ibr  a 
iontrer  or  shorter  time  according  to  its  own  spontaneous  retnictility. 

There  are  instances  in  which  death  has  taken  place  very  suddenly  (chloro- 
form, lightning,  blow  on  epigastrinm),  and  the  olood  remains  lirpiid  in  the 
cardiac  cavities  and  sliows  no  tendtiicy  to  coagulation  (Walshe),  The  inti- 
mate cause  of  this  condition  is  difficult  to  state,  although  the  sudden  shock 
to  the  nervous  system  is  d<mbtlcss  tlie  main  explanation.  Under  these  cir* 
cumstances  the  lining  membrane  of  the  heart  is  apt  to  become  stained  with 
the  coloring  matter  of  the  Idood.*  At  times  the  ventricles  of  the  heart  con- 
tain no  blood  at  the  auto[isy.  This  is  more  frequently  true  of  the  left  than 
of  tlie  right  ventricle.     Even  then  the  auricles  are  more  or  less  full. 

IL  Terminal  Clot^.^ — These  clots  are  found  at  a  period  more  or  less 
removed  from  the  time  of  death.  It  may  be  that  they  have  been  present 
in  the  heart  many  days  l>efore  the  fatal  tennination  id  reached,  or  intlecd 
that  the  act  of  dying,  when  the  whole  organism  is  overcome  by  the  nume- 

*  Ma^5endie»  "  T^ecOires  on  the  Blood,"  Lanett,  1S39. 

•Hiel.  de  iMcdfrin^,  t.  viii.  p.  560,  Pdrin,  1868.  '  Gm.  h^domadairt,  1866. 

'Bristowe,  in  Jieynolds^s  SifsUiiu  of  Medicine^  vol,  y.  p,  106, 
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rou9   conditiona  which  inevkablr  tend  in  this  direction,  is  mainly  instru- 
mental   in    their   nipid   production-      Of  course    their   outward   aspect  aa 
well  m  their  intimate  structure  will  vary  greatly  with  their  age   and  witli 
the  diseiise   which   has  been  prei*ent.     Never  are  they  tbmicd  enlirelv  of 
cruor ;  frequently  they  are  eomposed  of  a  large  quantity  of  tibrin.     Their 
coloration   varies  with  the  quantity  of  red  globules,  leucocytes,  and   gerum 
shut  up  in  the  meshes  of  the  latter.     In  the  cruoric  aa  well  as  the  fibrinous 
clots  time  oWi  works  eliangcs  of  coloration.     In  the  latter  by  the  mere  ex- 
pression of  the  tibrin  the  coagnla  become  less  shiny  and  take  on  a  darker 
tint,  and  when  deeply  colored  by  red  globules  t!iey  may  go  through  many 
changes  of  tint  from  a  violet  or  rcd-brick  color  to  a  pink,     U-iiiaJIy,  how- 
ever, thejse  latter  changes  require  a.  much  longer  time  to  be  eHc'ctcd  than  is 
properly  understood  in  the  term  terminal  clot     The  latter  \»  white,  with  a 
yellow  or  green  tint,  or  again  of  a  lieshy  color  with  spots  of  deejxT  hue  upon 
their  surface.     Thejj^e  are  nothing  more  than  small  masvSes  of  blo<jd,  although 
to  superficial  inspection  they  may  appear  vascular.     In  Btructure  they  may 
be  homogeneous  throughout^  but  this  is  extremely  rare,  for  in  the  same  clot 
we  habitually  iind  different  parts  which  are  evidently  of  different  ages;  and 
not  only  is  this  true,  but  what  leads  more  to  confusion  in  regard  to  the  pro- 
cise  age  of  a  given  clot  is  the  fact  that  a  rchitively  old  one  is  at  times  juxta- 
posed or  intimately  annexed  to  a  purely  cjxdaveric  one.     To  make  the  dis- 
tinction of  what  portion  of  clot  has  been  formed  some  time,  and  what  |>art  in 
the  agony,  i^  occasiojially  almo!?t  impossible.     Owing  to  the  manner  of  death 
or  to  certjiin  rapid  chenu'cal  changes  which  may  take  place,  the  interior  of 
terminal  clots  is  at  times  sot^ene^i  and  filled  with  a  [>uriform  material  which 
k  probably  only  soi\ened  fibrin.'     These  clots  are  more  or  less  finn  and  elas- 
tic.    They  adhere  quite  intimately  by  a  number  of  roots  to  the  walls  ijf  the 
heart,  and  are  twined  around  the  chordie  tcndincie,  the  musculi  pectinati,  and 
are  closely  attached  after  this  manner  in  the  tlepressions  between  the  crtlumnm 
carneie.     Sometimes  tliey  send  off  long  projections  into  the  large  vessels  which 
proceed  from  tfie  base  of  the  heart.     These  hitter  may  be  cylindrical  in  form 
and  fill  up  the  vaseular  caliln*e,  or  appear  like  so  many  Hattened  and  ribbon- 
like strips.     The  elasticity  of  these  blots  is  mmle  e^f)ecially  evident  when  we 
altera f>t  to  tear  tliem  away  from  the  cavities  in  which  they  are  adherent. 
They  come  away  in  snuill  pieces,  and  show  a  rough,  irregular  surface  where 
they  have  been  torn  asunder.     Upon  pressure  the  terminal   clots   allow  a 
smaller  or  larger  amount  of  serum  to  exude   from   their   surtace,  accc»rd- 
ing   to  their   age   and   the   site   of  tlieir   formation.      If  the   quantity  be 
large,  the  clot  is  much  reduced  in  size  and  changes  considerably  its  phys- 
ical characters.     It  must  bo  evident,  tlierefore,  that  if  a  clot  be  containcMl 
in   the  ventricle,  and  be  submitted  for  any  notable  length  of  time  to  active 
and   forcible  contractions,  it  cannot  contain   any   large  amouiit   of  serum. 
In  the  auricles  near  the  appendiigcs  the  clot  does  not  hear  any  very  strung 
outwarrl   pressure — not  much  more,  in  fact,  than  it  would  in  an  ant'urisnial 
sac.     Chits  in  this  situatton  may  have  existed,  therefore,  i'nr  quite  a  time 
liefore  all  or  even  a  great  part  of  their  serum  has  exutled  ( I^groux).     Karely, 
terminal  clots  are  somewhat  stratified.     The  form  of  these  clots  is  variable; 
usually  fiat,  they  may  also  i^>e  globular,  ovoid,  ar  thick.     As  they  pass  thr»>ugh 
the  cardiac  orifices  they  are  narrowed.     At  a  level  with  the  signioid  valves 
the  fLill  margin  of  the  cusps  is  niarkeil  upon  their  surface,  and  digcoid  masses, 
formed  usually  almost  exclusively  of  fibrin,  fill  the  cavities  of  the  cusps  aod 
are  moulded  to  their  surface.     To  thb  condition  great  im|>ortanc€  has  \yeQn 
attached  as  indicating  the  formation  of  the  coaguhi  prior  to  death.     In  fact, 
Poullet'  has  endeavored  to  prove  irreeusably  by  experiments  upon  animab 

'  CSfi'l.  of  Anatomif  and  PhfMo^pj^  j).  114,  1 848, 

*  IMst  dc  Montpdlkr^  ISOG.    In  this  siga  FouUet  abo  endeavored  U>  ihow  a  ditttinguish* 
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that  in  &11  casee  where  these  masBes  were  present  the  clot  had  been  formed 
quite  a  length  of  time  during  life.  Raynaud/  although  admitting  the  ante- 
mortem  foundation  of  theso  imprints,  nevertheless  holds  that  they  are  pro- 
duced in  the  act  of  dring.  The  author,'  owing  to  the  fact  that  he  hay 
found  more  than  once  tlie  amount  of  fibrin  and  globules  about  erjuidly  pni- 
^Kirtioned  in  the  deposits  of  the  sigmoid  sacs,  considers  that  they  may  be 
formed  after  death.  In  Ihi^  opinion  he  is  upheld  by  Walshe,  who  goes  even 
farther,  and  states  that  he  has  seen  eoagula  filling  tlie.  right  ventricle,  the 
infundibulum,  pulmonary  artery,  and  its  branches,  and  tightly  grasped  by  all 
these  parts  in  which  this  mark  was  apparent,'  and  yet  the  coaguhim  was  cer- 
tainly formed  post-mortem.  This  opinion  was  further  sustained  by  more  than 
one  ease  observed  during  life,  and  in  which  the  final  symptoms  were  not  at 
aO  those  usually  assigned  to  cardiac  thrombosis.  According  to  Richardson,* 
the  fact  that  the  clot  is  grooved  upon  its  surface  or  contains  a  canicula  thr<jugh 
its  interior  is  a  positive  proof  of  the  passage  of  the  blood -current,  and  hence 
of  its  formation  during  life. 

Whilst  attaching  a  certain  amount  of  importance  to  the  signs  just  mentioned 
as  indicating  the  age  of  a  clot,  Parrot^  is  disposed  ki  consider  the  colur,  con- 
sistenoe,  intfmate  attachments^,  and  histological  structure  of  far  greater  ini- 
portanoe  in  determining  tlielr  formation  some  time  prior  to  death.  Usually 
speaking,  the  terminal  cuagula  have  gone  thriaigh  no  retrogressive  changes 
as  regards  their  primary  elements.  The  red  globules  are  iierhaps  paler  than 
normal,  but  the  fibrilhe  of  fibrin  tire  still  distinct  aud  the  leuc<»cytes  show 
well-defined  uuelei  and  do  not  contain  any  fat-gninules.  These  eoagula,  both 
terminjd  and  cadaveric,  are  found  more  frequently  in  tlie  right  than  the  left 
side  of  the  heart  (Bouillaud).  For  the  terminal  especially  the  right  auricle 
is  a  frequent  location  (Parrot).  This  does  not  coincide  with  the  following 
table,  taken  from  Legroux,  and  which  shows  the  relative  frequency  of  the 
products  in  the  di  fie  rent  cardiac  cavities  :  In  48  crises  concretions  were  found 
**  in  all  the  cavities  at  the  same  time,  8  times;  the  right  cavities  and  the  left 
ventricle,  2;  the  left  cavities  and  the  right  ventricle,  2;  the  two  ventricle*, 
4;  the  two  right  cavities,  5;  the  two  left  cavities,  3;  the  right  auricle,  1  ; 
the  right  ventricle,  7 ;  the  left  auricle  8 ;  the  left  ventricle,  ^  =  48  times," 

II L  Ancient  Clots, — There  are  several  varieties  which  dificr  consiilerably 
in  their  outward  cooformation  and  appearances,  and  are  formed  at  a  }>eriod 
nujre  or  less  removed  from  the  time  oi  death ;  (a)  Stratified  c<mirula,  which 
are  attached  intimattjly  to  the  cardiac  wails,  and  present  frequently  an  aspect 
which  has  been  confounded  with  that  of  true  vascularization.  So  intimate  is 
their  adherence  at  times  that  to  effect  their  separation  the  scalpel  has  to  he 
used,  and  in  the  attempt  the  endocardium  is  detached.  This  membrane  is 
frequently  afieeted  at  tne  level  of  their  attachments  with  an  alteration  of 
atheromatous  nature.  The  volume  of  these  eoagula  differs  considerably. 
According  to  the  old  writers,  they  may  have  become  large  enough  to  fill  the 
cavities  entirely  of  one  side  of  the  heart,  and  weigh  at  least  a  pound.*  This 
is  evidently  an  exaggeration,  and  eoagula  of  this  size  could  only  he  formed 
after  deatfi.  Still,  ver}^  large  clots,  formed  sc>nic  time  nrevious  to  death,  have 
been  carefully  described  by  Bouillaud?     These  should   he  considered  very 

ing  feature  between  clots  ffirmed  within  the  he&rt  and  those  transported  from  nne  of  the 
Urge  veins  of  the  extreniiiipw  and  arrested  in  the  heart.  Before  FVmllet,  these  si^nooid 
pfolongBtion*  had  been  inentit>ned  by  G«llard  and  Btadied  by  Chuuveflu  of  Lyons  ai^d 
Gardner  of  Gla8|B;iiw. 

^  DicU  dr.  Mid,  t^  de  Chimrgir^  voL  viii.  pp.  662  and  5(t5. 

*  V.  (after  Wnbhe)  viicfa  a  specimen,  No.  MM  Univ.  CoHege  Museum,  London. 

*  On  Fibritv^m  DepotfUjf  of  /A«  Hcnrf,  1860.  ^  Dirj.  Enr^^  drit  Sri,  niifL,  Paris,  1B76. 

*  Cited  by  Bumuoy,  Dfn  Coni^Hhiin  mnf/ttlnej^j  PnriSj  14^63,  p.  62, 
'  jfVtiiVe  dcM  Mtdiidu'n  du  Qrtn\ 
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exf^ptioiml  cases,  ;ind  according  to  Raynaud' such  mafiges  would  inevitably 
cause  immediate  death.  Notwithstutnlirig  this  affirination.  un  ancient  clot  so 
voluminous  as  to  fill  tm  entire  cavity  hiis  occasioDaily  been  found.  Such  an 
iiisUuice  is  the  one  referred  to  by  Parrot,'  where  the  left  auricle  was  found 
distended  by  a  stratified  coa^^^uluni,  whilst  tlie  other  cavities  were  relatively 
empty.  Generally,  the  volume  of  these  clots  varies  from  that  of  a  walnut  to 
that  of  a  grain  of  miilet  Sometimes  they  are  flattened  out,  cover  a  lai^ 
surface,  and  extend  from  one  cavity  into  another.  It  is  extremely  inlVeiiuent 
to  encounter  a  eoagulum  which  fills  more  than  the  one-third  or  one-half  of 
the  cavity  which  contains  it.  Th^se  eoagubi  have  different  shapes.  They  an* 
ovoid,  globular,  sessile,  pcduncuhited.  Their  number  is  usually  in  invert 
proportion  with  their  volume.  Wheu  they  have  a  certain  ma^  and  occupy 
the  cardiac  cavities  they  are  often  unique. 

(P)  Warty  excrescences,  whieli  deposit  generally  upon  the  surfaces  or  mar- 
gins of  the  aortic  or  mitral  valves,  although  tliey  may  be  found  adherent  to 
other  portions  of  the  endoeardium.  Theyse  warty  trrowtJis  or  vegetations  are 
only  no  in  ap|K:fanLnce,  for  their  real  structure  is  nunnly  that  of  fibrin.  Rarely 
do  we  fiud  them  id  the  right  lieart.  They  have  a  jagged  mulberry  or  cauli- 
flower aspet't,  and  adliere  to  an  otherwise*  healthy  endocardial  lining  or  to 
points  where  an  alteration  or  fissure  ah*eady  exists.  Soiiietinies  they  are  in 
the  form  of  rounded  pedujjculated  masses,  as  described  by  Laennee,*  and 
have  given  ris^e  to  no  obvioo;*  sympU>ms  during  life.  These  dejiosits  of  fibrin 
should  be  diHtingnished  frtim  morbid  growths  and  exuded  lymph*  The  latter 
may  be  augmented  in  size  by  layers  of  fibrin,  and  may  require  close  inspec- 
tion to  clearly  difrerentiate  them.  The  two  jjrereding  varieties  of  clot  are 
often  apparently  due  to  s<jme  constitutional  dyscrasia. 

(c)  Globular  concretifms  or  fibrinonj^  cysts,  the  latter  term  being  adopted 
on  account  of  the  welbknttwn  eonleifits,  which  have  a  grurnous  or  purulent 
appearance*  and  are  of  fluid  consistence.  They  are  limited  by  a  cyst-wall, 
and  are  firmly  attached  to  the  walls  of  the  heart  either  by  a  single  pedicle  or 
by  a  aeries  of  roots  intertwined  with  the  c<ilumme  carneae  or  muscuU  pectinati. 
Usually  they  oecup)^  situations  in  the  cardiac  cavities  somewhat  removed  from 
the  direct  currcjit  of  the  blood.  The  favorite  situations  for  them  are  at  the 
apex  of  the  left,  ventrifle  or  in  the  appendix  of  the  right  auricle.  According 
to  Rokitansky/  they  almost  invariably  occupy  the  left  ventricle,  but  the  ol? 
servations  of  later  writers  t^h^nv  conclusively  that  this  is  an  error  (Bristowe). 
Thuj?,  Hayden  states  that  in  his  belief  the  right  chambers  are  much  more 
lrec|uently  the  seat  of  throaibnsis  than  the  left  cliambers.  This  difrerence  is 
explained  by  the  greater  tendency  to  stasis  in  the  right  heart,  where  also 
there  is  less  considerable  muscular  development.  Of  44  fatal  cases  of  valvu- 
lar lesion,  he  cites  24  instances  of  cardiac  thrombosis  on  the  right  side  of  the 
heart,  and  12  inntances  on  the  lefl  aide.  No  case  is  reported  by  him  in  which 
the  coagulura  existed  solely  on  the  lef\.  side.'  They  have  been  found  insert- 
ing upon  the  cardiac  valves,  and  in  this  situation,  owing  to  their  pedunculated 
formation  and  varying  position,  have  sometimes  occufiioned  curious  physical 
phenomena,  A  rare  instance  of  this  kind  is  cited  by  Walshc,^  where,  the 
mitral  valve  being  perforated,  the  concretion  caused  at  one  time  a  systolic,  nt 
another  a  dia.stolic,  murmur.  They  vary  in  size  from  a  pullet's  egg  to  that 
of  a  hazelnut,  and  exist  singly  in  a  cardiac  cavity  or  aj-e  in  oonBiderahle 

'  Diet  de  MStleeine  et  de  Chintrgi^^  vol.  viii.  p.  665, 

*  Dirt  Enctfc.  dem  ScL  mfd.^  I  S^rie,  voK  xviii.  p.  481, 

*  *'  V^^tations  globuleuaes,"  Traii^  rf  Auacullation  mSdiatr^  t.  ii.  p.  *i:!0, 

*  PnthoL  Sockiy*A  IVans.^  vol.  xiv,  p.  65  et  mq, 

*  Path,  Anat,  (Syd,  Soc.  traaa.K  vol.  iv,  p,  217. 

*  Dim.  of  the  He^irt  and  Aorta,  Part  il  p.  1030. 
'  Dix.  of  the  Henrt,  4th  ed..  [*.  106  (6). 


PATHOLOGY  AND  MORBW  ANATOMY. 


ri umbers.  When  we  attempt  to  detach  them  from  the  cardiac  parietes,  we 
frequently  teur  through  some  of  their  roots  iind  leave  small  mossies  behind. 
When  quite  numerous  they  are  also  smuU  in  size,  and  may  then  be  wholly 
lodged  in  the  mterspacee  between  the  flej^hy  columns.  Under  these  circum- 
stances  they  are  usually  continuous  with  one  another  and  extend  their  pro- 
cefise«  underneath  the  muscukr  bautls,  which  are  only  attached  by  their  ex- 
treadties  to  the  walls  of  the  heiirt.*  These  clots  have  been  found  in  the 
heart  free  of  all  attachnientj?.  In  one  such  infe^taiice  reported  by  Pitres* 
they  were  very  numerous  and  were  contained  in  all  the  cavitie?^  of  the  heart. 
This  was  a  rare  example.  Their  surface  is  usiuiliy  smooth  and  the  cyst-wall 
occasionally  very  thin.  The  cyst  itself  may  be  unilucnlar  or  divided  into  a 
number  of  smaller  intercommunicatinL'  cavities?.  Occasionally,  throu*rh  rup- 
ture of  the  8ac-wal]»  the  contents  have  been  emptied  into  the  t  iirdiac  cavity 
outride.  The  colur  of  these  globular  or  ovoid  concretions  is  liuti  or  brick-red, 
and  corres[>onds  very  nearly  with  the  fluid  contained  in  their  interior.  The 
different  coloratiun  of  the  contents  is  due  mainly  to  the  larger  or  smaller  pro- 
portion of  the  coloring  matter  of  the  blood  mingled  with  theio.  Sometimes 
theee  ancient  concretions  are  covered  by  coagula  of  later  formation,  and  it  is 
only  after  close  inspection  that  we  can  determine  their  real  character.  The 
endocardium  is  usually  intact  at  their  level,  and  rarely  shows  signs  even  of 
ii'ritiitive  inflammation.  Hence  we  conclude  that  in  an  analogous  manner 
w^ith  preceding  forms  of  coafruhi  they  owe  their  existence  to  a  constitotioual 
altir^ration  of  the  blood.  Whilst  the  rule  is  that  on  section  these  globular  con- 
cretions offer  an  interior  consistence  which  is  more  or  less  softened,  yet  occa- 
sionally we  encounter  one  in  which  the  structure  is  homogeneous  throughout, 
and  presently  very  closely  the  apficarance  everywhere  revealed  by  its  external 
aspect.  The  elements,  under  these  circumstances,  of  the  sac-wall  and  the  inte- 
rior part  of  the  concretion  are  almost  identical.  Under  the  raicroscojve  these 
are  recognized  as  being  mainly  compound  granular  bodies^  oil-globules,  some 
imperfect  cells,  or  altered  blood-c(»rpuscle^  surrounded  by  a  network  of  hbrin. 
Aixcr  a  brief  period,  and  in  Cimsei|uence  of  disintegration,  the  contenti^  of 
these  cysts  may  resemble  pjus  and  show  certaiji  diflercnces  in  their  constitu- 
ents according  to  their  appeanincc.  ''When  white  or  butl-colored  they  cou- 
BlSt  almost  solely,  if  not  solely,  of  molecular  matter,  oil,  and  br<iken-dt>wii 
corpuscles,  with  which  are  frequently  mixed  compound  granular  cells  and 
coloriejss  acicular  crystids.  When  presenting  a  brick-red  or  chocolate  hue 
they  exhibit,  in  addition  to  the  elements  just  mentioned,  numerous  blowl- 
corpuscles  more  or  less  altered,  nml  consequently  more  or  less  indistinct,  and 
occasionally  also  ruby-colored,  rhoriiboidMl,  hyernatoid  crystals."  * 

It  18  to  the  rupture  of  cysts  of  similar  characters  with  those  just  detailed 
that  may  be  properly  ascribed  pyicmic  symptoms  occasioned  by  the  diffusion 
of  their  eontc  nts  in  the  circulation.* 

Coloration, — The  color  of  ancient  coagula  varif?s  from  a  dull  white  to  that 
of  a  grayish,  slightly  yellowish,  or  slate  tint.  These  extremes  of  color  and 
all  intermediary  shades  depend  upon  the  age  of  the  clot,  the  manner  of  its 
formation,  the  larger  nr  stnaller  number  of  red  corpuscles  shut  up  in  its  fib* 
rinous  texture,  and  the  chemical  transformations  it  has  undergone.  In  order 
that  the  opinion  at  first  formed  of  the  age  of  a  clot  by  Ibi  coloration  rnay  be 
of  gome  value,  it  is  e.<seotial  that  this  ocular  examination  may  be  further 
aided  by  the  results  of  microscopic  investigation.  Occasionally^  aa  already 
stated,  the  ancient  coagula  are  covered  by  clots  of  late  formation,  but  thetie 
may  ordinarily  be  distinguished  by  even  slight  inspection. 

*  Bri«towft,  in  ReifnoMi  St^Hti^m  of  Medieifif^  vol.  v.  p.  107. 
-  B>iU.  Site.  anatJimwt^e^  Fefj.  5j  1875. 

'  Bristow©^  on  **8oiteiiing  Clota  in  the  Heiirt/'  Ptt4k  SoeieijfB  IVaa«.,  vol.  xiv. 

*  Ogle,  lotu  eii. 
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Consistence. — Usually  the  ancient  cxxagula  are  fimi,  friable,  and  without 
t'laeticity.  They  are  then  readily  detached  from  their  insertions  by  traction, 
and  always  c^onie  away  in  small  niiisscis.  On  other  oeeafiioiL*  they  offer  con- 
siderable cohesion,  and  preserve  their  foroi  whyn  we  attempt  to  tear  througb 
or  break  them.  Tlie  dejzree  of  friability  is  in  proportion  with  the  repressive 
aiteratinn  of  their  substance.  Soon-times  the  clinical  lustciry  apparently  indi- 
oate;»  that  a  heart-cli>t  hi  us  remained  st>f\  during  several  years  (Wali?he). 
Ckmgula,  however,  whicli  have  evidently  been  formed  for  a  coni^iderable 
|^>eriod  are  frequently  tibrimms  or  cartilaginous  in  thdr  structure,  and  a  deposit 
of  calcareous  material  iu  their  interior  or  upon  their  surface  is  occasionally 
found. 

Organization.— The  question  as  t*)  whether  the  ctmgula  fs^rmed  within  the 
cavities  of  the  heart  C4in  heeome  organized  has  been  vitriously  determined. 
Amongst  those  authors  who  sjjeak  of  the  progressive  evolution  of  the  clot, 
some  admit  thtt  potisibilityt  others  absolutely  deny  it.  That  these  cardiac 
clots  are  frequently  coherent,  firm,  fibrous,  or  laniellated  is  no  proof  that  they 
may  l»ecome  organized,  since  the  same  features  firevail  in  the  old  coagula 
euntiiineii  in  an  aneurisnml  sac»  These  latter,  »:*  we  are  aware,  are  readily 
separated  from  the  menibranous  walb  which  surround  them,  and  never  take 
on  a  similar  structure  to  theii*s  or  give  evidence  of  a  new  va-**cular  formation 
in  their  interior  fivegroux).  Crnveilhier,  Monneret,  and  Robin  consider 
these  e«nigu!a  t(^  be  dead  structures  incapiible  of  organization.  Tiiose  who 
believe  iu  the  possibility  of  the  elot  becoming  organized  support  their  con* 
victions  by  referring  to  certain  rude  resendjlances  with  orgiuiized  tissues;  yet 
even  these  (Hunter,  Laennee,  Bouillaud)  have  never  established  their  state- 
ments by  any  im(|uestioned  examples.  Moreover,  we  should  remember  that 
fonuerly  investigations  were  made  in  a  very  imfierfect  manner.  The  iustru* 
merits  employed  were  in^nfheient  and  poorly  adapted  to  accurate  research  of 
this  kind.  Whenever  the  organization  of  a  clot  was  admitted,  it  was  in  con- 
nection with  a  preceding  inflammation  of  the  endociirdium,  which  itself 
occasioned  a  plastic  exudation.  This  exudation,  becoming  organized,  was 
the  means,  according  to  them,  of  introducing  a  new  vascular  formation  into 
the  clot.  According  to  the  later . researche^i  of  Virchow,  Billroth,  Feltz,  etc, 
there  can  be  no  doubt  as  to  the  vascularization  at  times  of  ancient  coagula 
contained  in  the  vessels*  In  regard  to  cardiac  coagula^  we  should  urge  the 
facts  f>f  their  greater  size  and  different  .situation  as  rendering  their  organiza- 
tion very  ini probable.  Moreiwer,  iiitherto  no  experimenter  has  injected  any 
vascular  twigs  in  a  cardiac  tbronibus.  To  sum  up:  whilst  it  appeare  possible 
that  a  cardiac  clot  may  become  organized  in  view  of  what  has  been  shown  to 
take  place  in  ve^els,  still  the  facti*  thus  far  closely  observed  do  not  corroborate 
strongly  this  opinion,  and  we  cannot  pronounce  ourselves  in  an  absolute  man- 
ner (Baynaud),  Amongst  the  coagula  least  likely  to  become  organized  are 
the  very  large  ones  audi  thi^^e  connected  with  the  heart- walls  by  a  narrow 
pedicle. 

I>iAfjNOgi.%. — From  the  ])receding  signs  and  symptoms  can  an  acctirate 
diagnosis  be  established  of  the  presence  witliin  the  cardiac  cavities  of  fibrin- 
ous coagula?  Evidently  not  if  these  formations  be  of  snudl  size  and  be 
situated  where  they  do  not  interfere  notably  with  the  circulation.  This  is 
eminently  true  of  those  which  are  formeci  slowly  in  the  auricular  appendix 
or  at  the  apex  of  tlie  ventricle.  In  order  that  even  a  probable  diagnosis  of 
airdiac  tiirombosis  should  be  made,  it  is  essential  that  the  coagulum  should 
occupy  a  certain  space,  that  it  should  be  fixed  near  or  at  one  of  the  orifices^ 
or  interfere  in  a  percejitible  degree  with  the  valvular  play.  Duo  considera- 
tion is  always  to  be  had  for  etiological  conditions  when  these  can  be  wholly 
or  in  part  knuwn.  If,  for  example,  there  be  present  an  acute  or  chronic 
affection  of  the  heart,  and  in  a  suaden  manner,  without  apparent  or  sufficient 
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,  the  gyniptoraa  and  phyijiettl  signs  pointing  Uj  greater  disturbance  of  the 

function  of  this  or2;aii  become  <levek>pc^,  we  natu rally  su&peet  the  forniatiuii 
of  a  cardiac  eoagulum.  And  tlii^  is  true,  althoiigh  tlie  slgus  of  tliis  produc- 
tion are  oot  ditisirailar  to  those  indiratiu^  festructunil  heart  disease^  Thus,  the 
rapid  development  of  pra^cordial  dyspiiam,  of  rapid,  tunmltuom?  action  of  the 
heart,  of  feeble,  depressible^  irreguhir  puisne,  and  of  extreme  fiallor  or  lividity 
of  surface,  combined  with  coldness  iif"  the  extremities  and  extrente  anxiety, 
^flfiping  for  breath,  and  jaetitatiou,  itidieate  under  like  circunii^tances  the 
tomiation  of  ht^rt-cloL  This  di agnosia  is  further  confirnje<l  when  upon 
Ibtening  to  the  respiration  we  find  that  the  air  enters  and  gn*^  out  of  tiie 
lungs  freely,  and  thut  there  is  no  evidence  in  the  lungs  of  any  sudden 
obstruction  or  intlatimiatory  condition.  Of  course  it  is  very  ini|M>rlant  for 
ihe  physician  to  be  familiar  with  the  patient's  previous  condition  and  aulc- 
eedent*4»  If  the  accident**  ju.st  referred  to  hccome  developed  without  tliese  facts 
being  known,  it  wouhi  be  far  more  difficult  to  nuike  a  diagm^sis  of  cardiac 
clot  than  when  the  accident  take  pkice  whili^t  the  patient  ia  ocing  constantly 
watched  and  when  the  phyaica.1  state  never  varies  without  being  observed  and 
noted.  If  there  be  a  venous  obstrnetiori  in  one  of  the  large  veins  of  tlie 
limbs,  either  at  the  time  or  prior  to  the  formation  of  the  cardiac  throndiuh, 
the  sympttims  occasioned  by  it  will  give  even  more  significance  to  tliose  which 
show  heart  trouble.  The  same  information  is  also  aiforded  by  ttUihien  (d>st ruc- 
tions in  diticrcnt  portions  of  the  arterial  ciiannels;  and  whenevej-  these 
embolic  transports  take  place  they  sliow,  with  tolerable  certainty,  tlie  pre- 
exist'Cnce  of  an  intra-eardiac  thrombus*  As  we  can  readily  undershind,  it 
is  far  leas  practicable  to  make  the  diagnoeis  of  a  clot  which  develops  slowly, 
and  therefore  give^  rise  to  symptoms  gradually,  than  of  one  which  has  mani- 
fested iti^clf  more  or  less  suddenly. 

The  pliysical  signs  of  cardiac  thrombosis  a.*?  a  compHcation  of  cardiac 
dWmie  are  utit  neccis^arily  very  f^ignificative.  Tliis  iy  true,  first,  because  there 
nuiy  m»t  l)e  ati  abnormal  murmur  owing  to  the  weaknejis  of  the  cardiac  con- 
tractions; second,  Viecause  (even  if  it  be  prcj^ent)  the  murmur  may  be  readily 
confounded  with  one  already  existing  which  is  occasioned  by  organic  heart 
disease.  Theoretically,  the  first  sound  of  the  heart  should  be  muflied  by  the 
presence  of  a  coaguluin  of  any  notable  size  which  interferes  with  the  phiy  of 
the  valves,  btit  this  might  be  also  occasioned  by  the  presence  of  chrojiic  car- 
diac valvulitis.  Stilh  if  an  abnormal  nmrmur,  harsh  or  soft  in  character, 
become  suddenly  developed  over  the  pulmonarv  or  aortic  orifice,  where  it  was 
known  not  to  have  previously  existed,  it  is  a  physical  sign  which  points  with 
much  certainty  to  the  presence  of  a  hcart-clot>  Whenever  the  signs  and 
symptoms  given  above  which  show  diitturbance  in  the  heart's  action  occur  in 
a  similar  sudden  manner  in  the  course  of  an  infhimmatory  or  cachectic  disease, 
auch  as  pneunnmia,  cancer,  or  i>hthisis,  we  should  projjcrly  suspect  the  forma- 
tion  of  an  autoclitlionous  or  embolic  clot  in  the  heart.  These  formations 
arise  also,  not  infrequently^  iis  an  instantaneous  complication  in  the  duration 
of  acute  articular  rheumatism,  certain  of  the  eruptive  or  acute  it  vers  *^ — i".  e. 
measles,  scarlatina,  etc. — and  the  puerperal  state,  as  we  have  alreadv  pointed 
out  in  another  portion  of  this  article.  In  pneumonia,  as  in  the  other  affec- 
tions just  mentioned,  if  no  fresh  inflammatory  area  either  in  the  lungs  or  in 
another  viscus  cao  be  discovered  which  is  sufficient  to  exidain  the  occurrence 
of  new  alarming  symptoms  of  obstructed  circulation,  the  difficulties  of  a 
correct  diagnosis?  are  much  let^  than  if  organic  heart  disease  be  present.  And 
this  is  particularly  true  lieeause  another  solution  of  the  cause  of  the  patient's 
condition  is  less  available  (Flint).  Bt^ides^,  if  it  be  sure  that  suddenly  an 
endocardial  murmur  is  developed  where  none  existed  previously,  this  sign, 

*  Keating,  Am.  Joum.  Med.  Sdmee,  J  no,,  1885^  p,  122^  v. — an  able  article,  entitled 
*^  n<;arl-Cloi  lis  a  Fatal  Complication  in  the  Acute  Fevers  of  Childhood.*' 
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taken  with  the  striking  ratioual  and  other  Bymptoms  referable  to  the  heart. 
Is  one  of  gretit  corroboraiivG  value  as  regards  diagnosis.  Not  only  do^ 
cardiac  thromUjsia  occur  under  the  circumstances  mentioned  already  when 
we  have  a  certain  right  to  expect  it  by  reason  of  its  relative  frequency,  but 
occaeionally  it  will  become  evident  by  its  ayraptoms  under  conditions  where 
we  have  no  riglit  to  look  for  its  development  In  these  instances  it  is  only 
by  a  diagnosis  of  exclusion  that  we  can  discover  the  correct  interpretation  of 
the  phenomena  presented.  In  the  obstruction  caused  by  a  heart -clot  devel* 
oped  iu  the  right  cardiac  cavities  there  is  of  course  stasis  in  the  systemic 
venous  circulation  in  consequence  of  the  small  quantity  of  blood  which  can 
pass  through  the  heart  on  lU  way  to  the  lungs.  This  condition,  moreover, 
develops  a  peculiar  dyspncea  which  hns  been  very  striking  at  times^  and  which 
hns  been  particularly  considered  by  Uiehardso!^'  so  as  Uy  differentiate  it  with 
an  analogous  but  dissimilar  state  which  prevails  when  the  obstruction  exists 
in  the  lungs  or  other  portions  of  the  respiratory  tract.  In  the  former  cnat 
if  we  listen  carefully  to  the  breiithiug  the  vesicuhir  murmur  is  normal  in 
quality  and  pitch,  although  of  exaggerated  intensity,  and  the  dyspnoea  18 
evidently  due  to  the  fact  that  the  air  lacks,  so  to  s|)eak,  a  sufficient  quantity 
of  blood  to  arterializt*  \U  (jonsequeiitly*  the  surface  of  the  body  is  pale 
rather  than  cyanosed.  and  the  heart-!St>inids  and  pulse  are  feeble,  tunmltuou*, 
or  notably  irregular.  Iii  the  latter  case  the  lungs  are  congested  or  there  ia 
some  uther  evident  <)bstrueli«ui  of  tlie  larynx,  trachea,  or  bronchial  tufecas 
which  prevents  the  eutram'e  ititi*  the  alve^di  of  a  sufficient  quantity  of  blood 
for  the  purposes  of  li:emat<>8is.  Hence  a  rapidly  generalized  cyanosis  beeomefe 
develo[ied,  the  superficial  veins  are  generally  turgescent  over  the  surface  of 
the  body,  and  what  with  the  irregular,  feeble  action  of  the  hearts  although 
its  normal  sounds  are  distinctly  defined,  the  violent  convulsive  movemenla  of 
the  vohintary  muscles,  the  uboliti*in  of  the  intelligence  of  the  patient  toward 
the  iatal  t^^iinination,  we  have  a  sufficient  number  of  signs  which  iwint  dis- 
tinctly to  an  iisphyxic  state.  Finally,  at  the  end  of  lilb  in  the  former  case 
it  is  the  heart  which  first  corner  to  a  atop,  whereas  in  the  latter  the  lungs  arv 
the  organs  which  are  primarily  arretted  in  their  movement's.  These  differ- 
ential signs  haCve  great  practical  importance.  Unfortunately,  there  are 
instances  in  which  it  is  extremely  diJHcult  to  aasign  in  proj>ei*  degree  the 
symptoms  oce^ioned  by  the  heart-clot  on  the  one  hand  or  obstrucletl  respira* 
turn  on  the  other. 

We  have  in  another  place  pointed  out  this  fact  where  at  the  same  time 
there  was  present  a  membranous  deposit  of  diphtheritic  membrane  blocking 
up  the  calibre  of  the  larynx  and  a  cjtrdiac  coagulum  di:<tending  the  right 
cardiac  cavities.'  In  like  manner,  there  may  be  an  inflammat<jry  complica- 
tion in  the  lungs  themselves — r".  '?.  broncho-pneumonia — which  by  its  sudden 
beginning  and  the  rapid  rise  in  the  number  of  the  respirations  and  the  pulse 
should  awaken  a  suspicion  as  to  the  cau«e  of  these  symptoms.  An  error  in 
regard  to  the  modifying  influence  of  this  accident  would  be  possible  were  it 
not  that  broncho-pneumonia,  even  of  limited  extent,  reveals  itself  by  stetho- 
soopic  signs,  and^  moreover,  would  not  explain  all  the  phenomena  whieh  arise. 
These  are:  the  excessive  pallor,  the  special  kind  of  anxiety,  the  weakut^se 
and  inequality  of  the  pulse,  the  muffled  he^irt^sounds,  and  the  very  rar»id 
death.  In  excjeptional  instances,  when  the  lungs  are  merely  afi*ected  wjtU 
hypereemia,  the  characteristic  signs  of  c^irdiac  thrombosis  are  more  readily 
recognized. 

That  form  of  orsemia  known  as  the  dyspnoeic  or  respiratory,  which  has 
been  well  described  by  Fournier,  is  sometimes  confouncfed  witli  heart-clot. 
Its  comment^ement  is  often  sudden.  Soon  labored  rtspiratory  action  is  very 
marked,  and  approximates  true  orthopncea,  although  there  i.^  absence  of  puf- 


^Mtdimi  Ttmes,  vol.  L  p.  330^  1856. 


'  RobinaoD,  Utc^  cU^  p.  4H, 
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luuuarjr  lesion.  Fwm  the  cardiac  disturlmnce  it  csni  he  diiferetitiated  by  tJie 
pulse,  the  cardiac  rhytluu,  hodily  ]>allfn%  und  the*  usunl  evidences  of  kidney 
disease. 

The  distinguishiiitr  teature-s  between  |Kilnumarv  fiulKjlisoi  or  tlirt>mbo8ifi 
and  the  deposit  of  filirinous  euagula  in  th('  heart  are  extreuiiifly  diffinilt  to 
delineate.  At  timers  the  rardiar  coagiilii  Mianifest  their  existence  tjuit^  at» 
suddenly  as  does  pulniontiry  eai holism.  Nothint!^,  moreover,  prevents  the  form- 
ation '  at  a  simultaneous  Tnomcnt  of  a  eoagula  m  the  veins  as  well  as  in  the 
heart.  The  puerperal  condition,  which  is  a  [indisposing  f^auFp  of  an  exces- 
sive relative  amount  of  fibrin,  i^  likewise  an  efficient  cnuse  of  both  these  fonn- 
ations.  Bei?ides,  we  shoutd  add,  there  is  no  retison  why  the  tibriiioiis  eoagu- 
him  of  the  heart  in  ehunging  f)osition  shfmM  not  throw  off  a  plug  which  will 
blot;k  np  the  pulmonary  artery  completely.  To  separate  these  conditions  or 
to  make  a  diagnosis  between  them  other  than  one  based  upon  probabilities  is 
not  possible,^ 

We  do  not  cfmaider  it  tvs^ential  in  this  place  to  go  farther  and  make  ktiown 
the  signs  by  which  we  t^hall  he  able  to  distinguish  cardiac  thrombosi.s  from 
certain  atlection.s  of  the  larynx,  such  aw  laryngitis  hiridulosa,  <rdenui  glottidis, 
and  memhranous  lari^ngiti:*,  or  indeed  from  listhnui  or  functional  disturbance 
of  the  heart.  It  is  em^y,  indeed,  to  eonhamd  this  atlection  with  organic  car- 
diac disease,  but  what  w^e  have  already  said  stiould  enable  us  to  nuike  the 
distinction  with  facility,  [n  certain  infectious  diseases,  and  more  particularly 
diphtheria,  death  liy  cardiac  naralyrtis  has  been  described.  In  these  instances 
there  would  st^cm  to  Ik-  a  real  impairment,  functional  or  organic,  of  the  struc- 
ture of  the  pneumogastric  nerves^  which  isaccom(>anied  hy  an  in*egular  action 
of  the  pharyngeal  muscles,  by  vomiting/  extreme  slowness  of  the  pulse/  a 
remittent  form  of  s>Ticopal  attacks,  and  powerless  action  of  the  heart.  No 
each  combined  syrnptoiiis  appear  in  our  det'cription  of  eurfliac  tlirombosis, 
and  they  are  tht^refore  sufficient,  in  our  opinion,  tri  iiubijtantiiite  the  opinion 
of  a  morl}id  entity  which  can  be  satisfactorily  explained  by  recognizing  solely 
a  leeiou  of  nerve. 

In  many  examples  of  death  hy  heart-clot  the  aspect  of  the  patient  is  very 
nmch  that  of  one  who  dic*8  in  the  jieriod  of  a  collapse  from  cholera  (Flint), 
the  great  ditlerencc  between  the  two  states  consisting  in  the  fact  that  in  the 
latter  there  is  no  notable  degree  of  dyspna»a. 

The  diagnosis  hi 'tween  coagidum  of  the  right  and  left  side  of  th*-  heart  can 
be  determined  with  some  accjimcy  if  strict  attention  be  paid  to  the  etiect  of 
the  presence  of  the  clot  on  the  normal  cardiac  nmrnmrs;.  If,  for  example, 
the  clot  is  situated  in  the  right  ventricle,  it  is  probable  that  by  interference 
with  the  tricuspifl  play  it  will  render  the  valvular  sound  occasioned  by  clos- 
ure less  distind,  and  for  this  reason  the  first  sound  of  the  heart  will  not  be 
heard  as  well  to  the  right  a.^  to  the  left  of  the  sternum.  In  a  similar  way, 
the  diminution  of  sound  at  the  puhnon a ry  orifice  in  the  leftsi^con4  intercostal 
space  may  be  explained,  for  the  extension  of  the  concretion  into  the  origin 
of  the  pulmonary  artery  will  almost  certainly  prevent  the  i>erleet  closure  of 
Jts  cusps  (Ricliardson).  In  deposits  of  fibrin  in  the  left  cavities  of  the  heart 
we  naturally  distinguish  less  well  the  cardiac  Kiunds  along  the  let\  border  of 
the  sternum  than  tow^ard  its  right  margin.  We  also  have  congestion  of  the 
lungs,  owing  to  the  fact  that  a  smaller  quantity  of  blood  is  able  to  pass 
through  the  partially-filled  let!  heart.  To  this  is  added  a  tumult  nous,  irregu- 
lar action  ot  the  heaH  and  a  feeble  pulse.  It  is  proper  to  add,  however, 
that  excepting  case^  of  chronic  organic  heart  disease  with  dilatation  or  degen- 

»  Ball,  Ik»  Emboli€a  puimomvrat,  Paris,  1862. 

^  Vernay,  Gut,  midieaiede  Ltftin^  Noei.  des  13  Mnro  et  22  Mars,  1868. 

^  Jenner,  JXphikeriOy  its  Sijmptinti'i  and  Tntttm*  nt^  London,  ISfJl,  p.  42  d  tufq. 

*  Mmingault,  ArMn  de  la  Sociiie  nv&L  cits  mpitaui^  5**»*  Fiiacitiile,  1861,  Obe.  40, 
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©ration  of  thi^  walls  de|>Qsit8  of  fibrin  in  the  left  heart  are  relatively  very 
iufrequeiit. 

In  ciifies  of  acute  endocarditis  we  have  no  means  usually  to  diatinguidi 
between  the  general  symptoms  of  nervous  shock  and  the  physical  ^igns  occa- 
sioned by  cardiac  thrombosii»  on  tlie  one  hand,  and  rupture  of  u  valve  or  ten- 
dinous cord  on  the  other.  According  to  WaLshe,  this  could  scarcely  be  other- 
wise, u^  clotting  to  a  greater  or  Icsh  extent  nmst  uece^isarily  dcpi»sit  around 
the  spot  where  the  tear  takers  place.  In  view  of  a  ease  reported  by  Hummer^ 
of  sudden  cnrdiae  failure  in  wliich  the  symptoms  prior  to  death  pointed  to 
possible  intra-eardiac  tiirombosis,  and  where  at  tlie  auttUL-^y  thrombotic  ocelU' 
sion  of  one  of  the  coronary  arteries  wius  found,  it  i^  well  to  bear  in  mind  the 
possibility  of  this  rare  occurrence.  The  principal  ft^tured  of  this  ame  were 
the  suddenness  of  the  collapse,  pallor,  slight  (iyspmea,  and  extremely  shm 
pulse,  ranging  from  23  to  8  to  the  niiuutel 

PROGNasis.— The  prognosis  of  fibrinous  coagula  in  the  cavitied  of  the 
heart  is  always  extremely  serious.  The  gravity  of  the  situation  is,  however, 
in  some  degree  proportionate  to  their  size,  their  situation,  and  the  rapidity  of 
their  formation.  Thus,  for  example,  those  which  are  sprciid  out  like  a  mem- 
brane over  the  interior  surface  of  the  hearty  as  has  been  noted  alter  endocar- 
ditis, are  of  less  serious  a  nature  than  those  wbicli  are  polypiform.  As  regards 
the  polypi  to  rm  concretions  which  we  encounter  singly,  which  arc  small  and 
formed  slowly,  they  will  be  so  much  more  dangerous  a*  the  lobe  held  by  the 
pedicle  can  become  engaged  in  the  orifices  of  the  heart  or  the  vessels  which 
tsike  origin  from  it.^  Certain  well-known  observers,  it  is  true,  such  as  Bouil- 
hiud,  Barth,  Roger,  Racle,  Meigs,  and  Armand,  Imvc  stated  their  belief  that 
in  rare  instances  these  coaguhi  may  become  dissolved  and  disappe^ir.  Indeed, 
we  ourselves  have  become  convinced  in  more  than  one  exceptional  case  that 
the  morbid  phenomena  manifest^xl,  both  local  and  general,  were  but  the  evident 
proots  of  the  beginning  of  fibrinous  deposit  in  the  right  ventricle  of  the  heart, 
and  yet  we  have  seen  thase  evidenct;^  change  their  characters  and  finally  dis- 
appear under  proper  treatment,  leaving  the  patients  ultimately  in  as  good 
health  as  they  were  previims  to  their  formation/ 

Legroux  does  not  believe  cardiac  concretions  can  be  reabsorbed^  and  with 
Gmvcilhier  he  admits  them  to  be  dead  formations.  Nevertheless,  he  admiti» 
that  fibrinous  cysts  may  entirely  disappear  by  a  process  of  progressive  lique* 
faction,  Moreover,  a  case  reported  in  his  exhaustive  article  which  he  ob- 
served makes  him  acknowledge  that  n  fibrinous  coaguUim  may  diminisih, 
retract,  atrophy,  form  adhesions  with  the  cardiac  walls,  and  thus  not  inter- 
fere notably  with  the  cardiac  functions/  The  fact,  however,  that  there  rnuy 
be  no  present  suffering  does  not  shield  such  a  patient  surely  from  future  acci- 
dents of  a  serious  nature  brought  on  by  bis  intra-cardiac  condition.  About 
the  diagnosis,  however,  of  intra-cardiac  thrombi,  especially  when  a  perfei't 
cure  has  been  established,  there  always  will  remain  an  element  of  justifiable 
doubt,  and  particularly  in  those  conditions  where  an  underlying  constitu- 
tional dyscrasia  of  grave  import  was  present.  This  latter  state  of  itself  often 
becomes  either  rapidly  or  eventually  mortal  Apart  from  the  gravity  of 
cardiac  thrombosis  in  view  of  its  evidently  pernicious  influence  upon  the 
heart,  it  is  likewise  a  very  serious  affection  on  account  of  the  possibility  of 
its  giving  rise  to  embolic  transports  into  diHerent  viscera  (brain,  lungs,  etc.), 
which  themselves  may  bring  about  a  direct  and  speedy  fatal  termination. 
Even  when  the  embolic  plugs  do  not  occasion  such  considerable  obstructioos 

^  Abt^ratst  of  Med.  Sdevuie,  1878,  p.  208 ;  Lond,  MetL  Rte.,  Mftrdi  l5Ui. 

*  Arm&nd,  Dev  OtmcriiioM fibrinemat  polxfoiformet  du  Omtr,  Puns,  \Hbl,  p.  49. 

^  We  are  more  aasured  in  regard  to  tniB  poesibility  than  we  were  tea  yeaia  ago  (w, 
TboBia). 

*  GoaeOe  habdomadau^  1856. 
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of  importaDt  vascular  clianDels  a&  to  cause  rapid  dentb,  they  may  fill  up 
numerous  capiIlarieB  of  the  economy  with  material  of  a  kind  which  shall  be 
followed,  flooner  or  later,  by  septic  symptoms  or  those  of  pya^uiic  poisoning. 

Treatment* — According  to  certain  well-known  nuthora,  nil  curative  treat- 
Lueut  of  heart-clot  is  useless  (Bucquoy).  Othere,  more  sanguine,  repose  con- 
^dence  in  the  internal  use  of  alkalie*',  even  when  a  tibrinoiia  deposit  in  the 
cavities  of  the  heart  has  commenced  to  form.  A  third  class  of  obscrven?. 
whikt  they  doubt  the  efficacy  of  any  treatment  under  the«*^  eircumstanct's 
in  causing  the  disaggregation  or  absorptioii  of  an  intra-cardiac  coagulum, 
nevertheless  believe  we  can  limit  the  rapidity  and  size  of  its  forn nation,  and 
also  retard  the  fatal  termination,  by  giving  time  sufficient  for  adliesioas  to 
form  with  the  cardiac  walk.  Richardson  has  proposed  the  adminii^tration  of 
rr^x  doses  of  liquor  ammonite  at  short  intervals  in  an  ounce  of  water,  in  order 
to  dissolve  existing  coagula,  and  reports  favorably  upon  its  use.  Gerhardt' 
counts  upon  bettor  results  from  the  use  of  a  saline  spray  of  bicarbonate  of 
sodium  of  the  strength  of  4**  to  1 !°.  Tliis  spray  should  be  frequently  inhaled, 
and  in  this  manner,  he  believes,  the  heart  is  reached  more  directly  and  effec- 
tually. Successes  are  claimed  by  the  use  of  thii*  method  of  treatment.  Accord- 
ing to  Flint,'  the  idea  of  giving  any  remedies  with  a  view  to  dii^wrilve  solidified 
fibrin  h  absurd^  whereas  as  a  preventive  treatment  it  \^  legitimate  in  cireuni- 
stancea  where  this  state  is  likely  to  occur,  and  iiiay  even  become  an  important 
therapeutic  object. 

Alkaline  remedies  are  said  to  have  the  power  of  holding  the  librin  of  the  blood 
in  solution.  If  this  be  true,  they  are  certainly  indicated  to  prevent  coagula- 
tion. Moreover,  if  the  fibrin  in  normal  blood  he  held  in  solution  owing  to 
the  presence  of  ammonia,  it  must  be  evident  that  tlii^  remedy  is  specially 
indicated  in  carrying  out  a  secondary  object  of  the  prnpliy lactic  treatment. 
Bartholow'  still  maintains,  however,  that  frequent  small  doses  of  ammonium 
carbonate  aflbrd  the  best  chances  of  relief  even  when  the  coagulum  is  already 
formed.  The  latter  distinguished  author  advises  in  caa^  which  are  most 
imiiiioeut  intravenous  iojt*ctions  of  ammonia.  The  proportions  should  he 
one  part  of  ammonia  to  three  of  water.  The  vein  selected  must  be  the 
jugular,  and  s|>eeial  pirecautions  taken  to  avoid  the  entrance  of  air  or  a 
foreign  Iwdy  into  the  circulation.  With  attention  to  this  furmal  indication 
there  is  little  or  no  danger  from  these  injections,  as  has  been  many  times 
proven  exj>erimentally.  Walshe*  regards  the  use  of  carbonate  of  ammonium, 
combined  with  bicarbonate  of  potassium,  in  tive-grain  doses,  repeated  three 
times  daily,  tis  a  mere  prophylactic,  but  as  the  best,  after  all,  we  posers,  and 
recognizes  from  it^s  use  the  only  practical  ontconie  fnim  the  enormous  sacri- 
fices of  canine  life  made  by  Magendie  in  his  exijcrinients  to  ilhistrate  Km 
lectures  on  the  blood.  In  spite  of  the  numerous  attempts  to  fluidify  the 
blood,  these  efforts  have  always  remained  unsuccessfbl  (Raynaud),  and 
Legroux,  who  first  proposed  it,  in  his  later  WTitings  abandoned  the  alkaline 
treatment  as  useless.  The  most  he  affirms  that  can  be  done  is  to  combat  with 
energy  cardiac  inflammations. 

Tfiere  is,  however,  a  palliative  medication  which  is  indicated  by  the  pres- 
ence of  the  obstacles  to  the  circulation  within  the  heart.  The  general  condi- 
tion must  be  kept  in  view  in  carrying  out  treatfiieet  rather  than  the  local 
signs.  A  properly  combined  therapeutic  method  in  which  the  den%^atives 
and  counter-irritants  play  an  important  rAle  ofiers,  in  Legroux  s  estimation, 
the  best  solacing  means  to  oppose  to  the  developed  acrideiits.  We  must  how- 
ever, maintain  the  patient  in  a  quiet  attitude  and  administer  drugs  which 

DeutgcheM  Archw  fur  kliniseke  Medicin^  vol.  v.  p.  207,  Buromar»»ed  in  the  Ihitlin  Quar* 
tetly  Journal  of  Mtduxd  Seusnce^,  Ma?,  186^.  p.  421,  quoted  by  Waklie. 

*  DUeaae*  €ff  ike  Hmri,  p.  286.       '         *  Prartke  nf  MtiUrinr^  New  York,  1880,  p,  286. 

•  DtMOMA  ^CA«  E^mi,  4th  e(l,  London,  1873. 
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tthall  tranquilliae  pain  aud  diminijsh  anxiety.  The  counsel  U:t  keep  the  patient 
absolutely  at  rest  is  of  primary  iiDjwrtaivce  in  view  of  the  sudden  fatal  acd- 
dentc.  wliKdi  have  frequently  occurred  either  in  getting  into  hed  after  descend- 
ing from  it,  or  m  sitting  up  and  reacMng  for  something  the  patient  needs. 
The  patient  should  be  placed  io  bed  iii  a  semi  recumbent  position,  properly 
supported,  aiid  arrangements  must  be  made  ?o  that  all  fatigue  of  eating  and 
drinking  or  attending  to  his  excrementitial  functions  are  provided  against 
Of  course  we  should  treat  a  case  of  cardiac  thrombosis  complicating  a  frank 
inflammatory  condition,  such  as  acute  endocarditis,  certain  torms  of  pleurisy 
or  pneumonia,  very  diiicrently  from  a  case  in  which  the  state  is  one  of  rela- 
tive feebleness  or  adpiamiu,  as  in  the  advanced  stages  of  diphtheria,  or  after 
proftise  uterine  hemorrhage  during  or  after  continenient.  In  the  first  cate- 
gory of  cases  it  may  be  in  a  few  rare  instances  that  local  depletion  of  the 
blood  by  means  of  leeches  or  venesection  is  still  indicated,  especially  if  the 
patient  be  one  of  more  than  usual  vigorous  frame.  In  any  example  of  this 
sort  it  is  obvious  that  the  ioternal  use  of  the  alkalies,  the  employment  of 
revulsives  (t.  e.  dry  cups),  and  counter-irritKntii  over  the  chest  (as  previously 
mentioned),  adjoined,  perhaps,  to  the  at;tiori  on  the  emunctories  by  diluent 
drinks,  are  the  means  which  offer  m*  the  best  guarantee  of  success.  But  how 
shall  we  act  with  our  second  cla.ss  of  cases?  Certainly,  we  ought  not  for  one 
moment,  with  our  actual  phyj^iological  knowledge,  to  consider  the  propriety 
of  taking  blood  from  a  patient  thu.-^  affected.  May  we  use  the  alkaline  treat- 
ment with  reasonable  hopes*  of  benefit  in  a  curative  way?  Yes.  if  we  emplov 
certain  of  the  stirauluting  salts,  like  carlK>nate  of  ammonium,  or  even  tliis  salt 
combined  with  moderate  doses  of  bicarbonate  of  potaesium.  We  should  re- 
member, however,  that  these  drugs  are  intended  particularly  to  combat  the 
pathological  condition  of  the  blood  which  apparently  underlies  the  formation 
of  fibrinous  concretions  in  the  heart. 

Against  the  possible  fatty  degeneration  of  the  cardiac  muscular  fibre,  or  the 
functional  or  organic  affection  of  the  pneumogastrics,  which  predispose  to  or 
accompany  the  production  of  cardiac  coagula,  we  must  make  use  of  digitalis 
in  small,  repeated  doses,  and  nux  vomica  or  some  other  preparation  contain* 
ing  strychnine.  I  have  on  more  than  one  occasion  seen  these  agents  do  evi- 
dent good,*  and  on  this  account  am  encouraged  to  urge  their  exhibition. 
With  Hertz,  we  are  not  disposed  t^>  believe  that  digitalis,  when  given  with  a 
little  precaution,  and  especially  in  urgent  cases,  is  contraindicated  by  the 
danger  feared  by  Gerhardt  and  Penzoldt,  that  it  favors  thrombosis  of  the 
right  side  of  the  heart  and  gives  rise  to  new  emboli.' 

It  is  almost  needless  to  add  that  under  like  circumstances  we  should  insi^ 
ujjon  the  frequent  use  of  stimuhint^?,  like  alcohol,  chloroform,  and  ether,  in 
the  form  of  brandy,  whiskey,  spiritus  chloroformi,  or  spiritus  a?theris,  or  re- 
peated doses  of  strong  black  cotfee  with  one  of  the  precedLng  preparatioitt 
added  to  it.  In  regard  to  the  prophylactic  use  of  alkaline  treatment  can- 
tinned  during  several  days  and  in  large  or  frequently-repe^ited  do«cs,  we 
advise  against  it  for  the  reasons,  first,  that  we  do  not  kiow,  in  advance,  the 
precise  conditions  in  which  fibrinous  intra-cardiac  coagula  will  form ;  and 
second,  because  though  the  alkalies  have  a  well-known  antiplastic  action, 
they  act  as  depressants  to  the  general  economy  when  employed  in  the  manner 
mentioned,  which  is  the  sole  method  in  which  tlieir  internal  use  would  be  of 
some  practical  advantage. 

Whenever  we  have  in  diphtheria  a  case  in  which  there  is  at  the  same  time 
ol)struction  of  the  glottis  by  a  false  membrane  and  clogging  of  the  heart  by 
a  fibrinous  coagulnm,  we  should  abstain  from  performing  tracheotomy  on 
ac^count  of  its  evident  uselessness.* 

^  Loc.  o^.,  p.  68.  '  Ziemnm^s  OycU^xxdia,  vol.  t*  |i,  S26% 

*  MedieaU  Tima,  vol.  iL  p.  617. 
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NEUROSES  OF  THE  HEART. 

FUNCTIONAL  DISORDERS  OF  THE  HEARTS  ACTION;  ANGINA 
PECTORIS;  EXOPHTHALMIC  GOITRE. 

Br  AUSTIN  FLINT,  M.  D. 


The  neuroses  of  the  heart  are  those  atfections  relating  to  this  organ  which 
do  not  necessarily  involve  either  inflammation  or  stnjctund  lesion  of  any  of 
it4  i'ooipontmt  parts.  The  larger  proportion  of  the^c  affections  may  be 
grouped  under  the  oaine  funetional  illsurdercf  of  the  he^irt^s  action.  The 
alfection  called  angina  pectorij*  is  characterized  l»y  {)!iin  more  or  less  intense. 
It  is  generally  associated  with  disordered  attion  of  thi'  ht^art,  and  also  with 
cardiac  lesions.  It  may,  however,  exist  without  either  disordered  action  or 
lesion,  and  hence  it  is  with  propriety  included  among  the  neuroses  of  the 
heart.  Exophthalmic  goitre  is  invariably  a.«.^ociated  with  disordered  action 
of  the  heart,  but  it  has  other  very  marked  symptomatic  traits  which  give  to 
it  a  distinctive  character.  The  name  of  the  a  flection  refers  to  these.  The 
cardiac  di.wrder  is,  however,  the  most  constant,  and,  pathologically,  the  most 
important^  and  theretbre  the  affection  may  be  considered  as  one  of  the  neu- 
fOees  of  the  heart.  In  this  article  the  functional  disorders  of  the  hcart'fe 
iCtion,  irresi>ective  of  angina  pectoris  and  exophthalmic  goitre,  wnll  be  first 
considered,  and  afterward  the^  two  affections  will  receive  separate  con- 
sideration. 
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Fimctional  Disorders  of  the  Heart's  Action. 


The  disorders  of  the  beart*s  action  which  agree  in  respect  of  their  functional 
character  present  marked  variations  as  regards  the  manner  in  which  the 
action  is  disordered.  An  account  of  tlie.*4e  will  be  given  under  the  name 
Varieties,  together  witli  the  symptomatology. 

Varieties  and  HYMPTOMATOLoriY, — The  term  palpitation  denotes  a  vio- 
lent or  tumultuous  action  of  the  heart.  A  type  of  this  variety  of  disorder 
is  afforded  w^hen  the  heart  is  much  excited  by  fear  or  some  other  intense 
jmental  emotion.  The  fact  that  emotional  excitement  will  produce  in  some 
iwiBons  notJible  palpitation,  and  in  others  little  or  no  disturbance  of  the 
heart's  action,  illuf^tratcs  diflbrcnees  inherent  in  the  organ  itself  as  regards 
susceptibility  to  disorder.  Thcj^c  innat*^  differences  are  exemplified  in  eaees 
of  disease.  In  certain  pennons  the  heart  re^idily  takes  on  a  morbid  functional 
disorder  from  causes  which  in  other  persons  do  not  produce  this  effect.  A 
peculiar  eusoeptlbility  to  disorder  k  expressed  by  the  term  irritable  heart,  a 
term  introduced  by  DaC Vista.  Instead  of  the  violence  which  characterizes 
palpitation,  there  may  he  irregularity,  with  notable  teeblenei?s  of  the  heart's 
action.  Tlit^)atient  often  describes  this  variety  of  diBorder  as  a  fluttering  of 
the  heart.     The  consciousness  of  the  disorder  is  less  distinct  than  when  the 
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disordered  actiuii  m  violent.  With  irregularity  are  generally  SBeoeiated 
increased  frequency  of  the  lieurt  s  action  and  pn^cordial  distre*58»  Tlie 
degree  of  di^wrder  as  respects  either  violence  or  feeblenese  and  irregularity 
of  action  differs  in  diHereut  vmes  within  wide  liniitj?,  IntemHttence  ia 
another  variety  of  disorder.  The  intcrnussion  may  extend  over  a  perioil 
of  one,  two,  three,  or  more  beats,  It  is  sunietime*  precetled  or  followed  by 
inereai?ed  frequency  of  action,  and  it  sonietinieB  occui"?  without  any  other 
rhythm ical  diitturbance.  The  patit^nt  is  usually  conseious  of  the  intennit- 
tence,  and  it  k  apt  to  occasion  great  alarui,  especially  before  the  mind  hiii* 
treconje  nccustonied  to  it.  The  intermissions  occur  more  or  les^  frequently 
in  difliprent  cases  and  iit  ditterent  [>eriods  in  the  same  case.  In  the  eases  of 
jmlpittttion  in  which  the  heart  acts  witli  violence  it  is  not  probable  that  the 
pt)wer  of  the  heurt  s  action  it*  increased.  The  sygt^ilic  ventricular  movement*' 
are  quick  and  have  a  t^pas^modic  violence,  without  actual  increase  of  force. 
The  firj*t  sound  of  the  heart  over  the  iqi+^x  under  these  circumstances  h  .short 
and  lU  quality  valvuhir.  The  vahultir  element  of  this  sound  is  predominant 
and  int4."jisified  in  consequence  of  the  quickness  of  the  systolic  movement's  Rud 
llie  small  quantity  of  blood  in  the  ventricles  when  the  ventricular  systoie 
takes  place.  Owing  to  the  latter  physical  condition  the  range  of  movement 
of  the  auriculo'Ventricular  vtdvcs  is  greater  »nd  the  valvular  sound  propor- 
tionately increased.  The  systolic  movements  of  the  apex  against  the  chc4*t^  i 
wall  sometimes  give  rise  to  a  ringing  or  met4tnic  sound  (eliquetis  nu^t4illiqueK 

A  rare  variety  of  functional  disorder  which  has  received  but  Httle  atten- 
tion is  nc»table  infrecjuency  of  the  hearts  action.  The  revolutions  of  the 
organ  w^rc  reduced  U\  sixteen  per  minute  in  a  ease  reix>rted  by  Thornton.' 
In  1876,  I  reported  5  cases»  the  reduction  in  frequency  varying  from  26  to  40 
j»er  minute,^  In  one  of  these  eases  there  was  marked  intermitteucy,  and  tn 
another  ease  the  action  of  the  heart  was  irregular.  With  these  exceptions 
the  rhytlim  was  regular.  I  have  met  with  a  few  additional  instances  sintv 
these  cases  were  reported.  In  this  variety  the  disorder  continues  for  several 
successive  days,  and  it  may  be  for  a  much  longer  |>eriod.  A  j>eraifitent  infre- 
fjuency  sometimes  remains  as  a  sequel,  rei-overy  in  other  respects  Ixnng  com- 
plete.  In  one  of  my  reported  cuses  th<*  revolutions  were  36  for  geveral 
weeka  after  recovery.  In  these  instances  the  infrequency  of  the  hearths  4 
action,  which  is  sometimes  a  congenital  peculiarity,  is  acquired.  Hewao  ' 
has  reported  his  own  case  as  an  illustration  of  this  fact.  His  normal  frc^ 
quency  had  been  7*2,  hut  after  a  jx-riod  of  intense  study  the  frequcney  grad- 
ually decreased,  and  finally  remained  at  from  28  to  32  per  minute.*  ThiAi 
variety  of  disorder  will  claim  distinct  consideration  with  reference  to  diag- 
nosis and  etiology.  It  may  or  may  not  be  accompanied  hy  pneeordial 
distress, 

Tlie  more  frequent  varieties  of  disorder  of  the  heart's  action  occur  in  roost 
instances  in  paroxysms.     The  paroxysms  differ  widely  hi  duration  as  well  aa 
in  their  intensity.     They  may  la^^t  for  an  instant  only  or  for  many  continuous! 
days.     Exceptionally  the  duration   is  much  longer.     I  have  known  a  per- 
sistent and  very  great  incre^ise  of  trequency  of  the  heart's  action  with  irregu- 
larity, and  such  a  degree  of  weakness  that  the  pulse  could  with  difficulty  he 
counted,  to  continue  for  several  weeks,  leading  to  cedema  of  the  lower  limbs,] 
prostration,  and  pallor,  so  that  the  patient's  apj>earance  was  that  of  one  mori-l 
hund.     In  this  case  before  the  attack  and  after  recovery  there  was  no  evi- 
dence of  any  other  affection  than  functional  disorder  of  the  heart,  and  Ui  ihml 
the  patient  had  long  been  subject.     In  another  case  an  extremely  irregular  1 
action  of  the  heart  continued  unceasingly  for  more  than  two  months,  thein] 

*  Trarm.  Ctinieal  Sodeiy  of  Ixmdm^  vob  vilL,  JS76. 
'  Amerietm  PraeHiicnerf  Januarv,  1870. 

*  London  Mfd,  Tme»  and  Ga»At,  M&rch,  J 876. 
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being  no  Bigns  of  either  an  mflamraatory  or  a  structural  afTection  of  the 
organ,  and  the  functional  di&order  at  length  ceasing.  As  a  rule,  an  attack 
of  fnntlioniil  disorder  of  the  heart  implies  n  liability  thereto ;  othei'  attacke 
occur  after  variable  intervals.  This  tact  involves  a  peculiar  susceptibility, 
or,  in  other  wordt*,  an  irritable  heart. 

The  ayniptoms  referable  to  the  heart  may  he  combined  with  those  of  coex- 
isting atlections.  Dint iir ban ees  of  digest iou  are  frequeutly  ai*sociated.  Parox- 
ysms of  disordered  action  nf  the  heart  are  often  accompanied  hy  gastric 
flatulence,  and  gaseous  eructations  aff*>rd  relief  Patients  arc  a]>t  to  endeavor 
tu  eructate  by  voluntary  efforts.  Otlier  evidences  of  indigestion  arc  not  infre- 
quent. The  mind  is  iiuich  disturbed,  especially  if  previous  paroxysms  have 
not  i>ceurred.  The  facial  expression  shows  anxiety.  The  apprehension  is  of 
organic  disease  of  the  heart  and  of  sudden  death*  This  apprehension  is 
excited  in  a  marked  degree  by  intennittence  of  the  hearths  action.  It  h 
ot\en  extremely  difficult  to  convince  patients  of  the  absence  of  immediate^ 
danger.  They  require  to  he  assured  of  this  fact  over  and  over  again,  and 
whenever  u  paroxysm  occurs.  This  statement  applies  even  to  medical  men 
who  sutfer  troni  functional  disorders  of  the  hearths  action.  The  surface  'm^ 
uaually  c<k>1  or  cold.  It  is  sonaetinjcs  bathed  in  perspiration^a  symptom 
probafely  due,  in  a  great  measure,  to  the  condition  of  mind.  Exclusive  of 
angina  pectoris,  paroxysms  of  functional  disorder  are  not  attendeil  by  {jrje- 
cordial  pain.  The  paroxysms  may  cease  either  suddenly  or  after  a  gradual 
improvement.  The  cessation  is  abrupt  in  the  instances  in  which  the  parox- 
ysms last  but  an  instant  or  but  a  feu  rm>meiits,  and  not  infrequently  wlien  the 
paroxysms  are  of  much  longer  duration  the  normal  rhythmical  action  is  at 
once  resumed. 

The  variety  of  disorder  characterized  by  diminished  frequency  of  the 
heart's  action  is  oft^n  associated  with  cerebral  disturbance.  In  2  cases 
cited  in  my  paper  there  were  severe  epileptiform  seizuras,  together  with  fre- 
quent epileptoid  attacks ;  in  2  cases  there  was  mental  excitahilitv  amounting 
t-o  delirium  ;  nnd  in  1  case  there  was  great  mental  and  physical  prostration 
with  gastric  irritability,  the  latter  due  a]>jmrently  to  cerebral  disturbance.  In 
1  case  only  there  was  no  evidence  of  disorder  of  the  brain.  Of  3  cases  which 
have  fallen  under  observation  since  the  publication  of  my  pajMH',  in  1  there 
waa  notable  mental  disturbance,  the  mind  remaming  irUact  in  the  cttlier  "J 
caaes, 

DlAOKOsis. — Certain  facts  pertaining  to  functional  disorders  of  the  hearths 
action  in  their  ordinary  paroxyannil  forms  render  the  diagnosis  probable. 
One  of  these  is  the  occurrenee  in  paroxysms,  the  action  of  the  lieart  being 
normal  in  the  intervals.  Another  fact  is  the  occurrence  of  the  paroxysms  at 
night  oftener  than  in  tlie  daytime.  The  ability  of  the  piitient  to  take  active 
exercise  without  exciting  a  paroxysm  and  without  discomfort  is  evidence  that 
the  paroxysmal  affection  is  functional.  A  diagnostic  feature  of  a  purely 
functional  disorder  is  great  apprehension  connected  with  the  disordered  action 
of  the  heart.  The  patient  is  apt  to  feel  that  there  is  imminent  danger  of 
sudden  death.  So  strong  is  this  apprehension  that  it  is  sometimes  difficult  to 
overcome  it  by  positive  aaeertions  of  the  absence  of  danger.  On  the  !>tlicr 
hand,  dij?ordered  action  of  the  heart,  when  ineident  to  structural  affections, 
occasions  comparatively  little  mental  disturbance;  the  patient  suffers  chiefly 
or  exclusively  from  the  physical  ailments.  Ln  a  purely  functional  affection 
the  patient  generally  is  vividly  conscious  of  the  disorderc^d  action,  wherciis 
the  action  in  structural  affections  may  be  greatly  ciisordered  and  the  patient 
take  no  cognimuce  of  it.  TJie  existence  of  certain  causes  to  be  mentioned 
under  the  head  of  the  Etiology  bears  upfin  the  diagnosis.  The  liability  to 
fufictionai  disonlers,  as  evidenced  by  previous  attacks,  is  aim  to  be  taken  into 
acci>uut.     Thejic  I'aeti*,  however,  are  not  fully  adequate  for  the  exclusicaj  of 


760  NEUROSES  OF  THE  HEART. 

Btructural  affections  of  the  heart.  Moreover,  the  persistence  in  some  CHses  of 
notable  disorder  for  days,  weeks,  or  even  months,  would  seem  to  render  highly 
probable  the  existence  of  some  structural  affection.  The  basis  of  a  ])06itive 
diagnosis  is  the  exclusion,  by  the  absence  of  their  physical  signs,  of  inflam- 
matory affections  and  lesions  of  structure. 

The  physician  who  undertakes  to  diagnosticate  ftinctional  disorders  of  the 
heart  by  symptoms  alone — that  is,  without  physical  exploration — must  often 
be  in  doubt,  and  if  not  prudently  distrustful  of  his  ability  bs  a  diagnostician, 
he  is  liable  to  commit  errors  which  are  sometimes  extremely  unfortunate.  I 
was  requested  to  see  a  young  woman  who  was  represented  as  suffering  from  a 
disease  of  the  heart  from  which  she  might  die  at  any  moment  It  was  stated 
to  me  that  her  situation  was  perfectly  understood  by  herself  and  her  family, 
and  that  the  object  of  my  visit  Vas  simply  to  satisfy  some  of  her  friends.  I 
found  her  in  a  dark  room,  with  every  arrangement  to  prevent  the  lea«t  mental 
excitement  and  physical  exertion.  Fearing  that  my  questions  and  the  exam- 
ination of  the  chest  might  occasion  disturoance  which  would  prove  fatal,  it 
was  proposed  that  one  of  her  family  be  made  the  medium  of  the  former,  and 
that  the  latter  be  dispensed  with.  This  was  of  course  objected  to  on  my  part. 
My  questions  she  answered  in  a  feeble  whisper.  The  examination  of  the  chest 
showed  the  absence  of  all  physical  signs  of  disease.  The  affection  was  purely 
functional  and  wholly  devoid  of  danger.  I  could  cite  from  cases  which  have 
come  under  my  observation  not  a  few  in  which  the  error  of  imputing  ^no- 
tional disorders  to  organic  lesions  has  occasioned  the  loss  of  years  as  regards 
the  duties  and  pleasures  of  life,  together  with  the  unhappiness  incident  to 
living  in  daily  expectation  of  sudden  death.  With  a  degree  of  ])ractical 
knowledge  of  auscultation  and  i)ercu8sion  sufficient  to  recognize  the  signs  of 
inflammatory  and  structural  diseases,  and  self-confidence  sufficient  to  decide 
upon  the  absence  of  these  signs,  there  is  but  little  liability  to  error  in  the 
diagnosis  of  functional  disorders. 

If  the  apex-beat  be  in  its  normal  situation,  and  the  areas  of  the  superficial 
and  deep  cardiac  regions  be  not  extended,  the  heart  is  not  enlarged ;  and  if 
there  be  no  endocardial  murmur  it  may  be  inferred  that  the  valves  and 
orifices  are  normal.  The  exclusion  of  structural  lesions  under  these  circum- 
stances is  almost  positive.  It  is  open  only  to  the  exception  that  certain  occult 
lesions  may  exist,  such  as  fatty  degeneration  and  obstruction  of  the  coronary 
arteries.  Aside  from  the  infrequcncy  of  these,  the  history  and  symptoms 
may  render  their  existence  extremely  improbable.  A  liaemic  murmur  at  the 
aortic  or  the  pulmonic  orifices  or  at  both  orifices  is  not  uncommon.  That  the 
murmur  is  inorganic  may  generally  be  determined  by  other  evidences  of 
ansemia,  by  an  arterial  murmur  in  the  neck,  and  by  the  venous  hum.  With 
the  results  of  physical  exploration  as  just  stated,  whatever  may  be  the  form 
of  disorder,  whatever  may  be  its  intensity,  whatever  may  be  its  duration,  and 
whatever  may  be  the  associated  symptoms,  it  may  be  declared  to  be  purely 
fiinctional. 

The  diagnosis  is  less  simple  and  easy  when  fimctional  disorders  occur  in 
connection  with  structural  lesions,  but  without  any  relation  of  cause  and 
effect.  Lesions  affecting  the  valves  or  orifices  of  the  heart  often  exist  with- 
out giving  rise  to  any  appreciable  disturbance.  They  are  either  innocuous 
or  their  effects  do  not  occasion  any  inconvenience  of  which  notice  is  taken. 
How  oflen  is  it  that  an  examination  of  the  chest  reveals  the  signs  of  cardiac 
lesions  which  had  not  been  suspected  by  either  the  patient  or  tne  physician ! 
How  often  are  applicants  for  life  insurance  astonished  when  told  that  they  are 
not  insurable  on  account  of  the  signs  of  a  cardiac  affection  !  Now  these  per- 
sons are  liable  to  functional  disorders  of  the  heart  from  the  causes  which  pro- 
duce them  in  those  with  perfectly  sound  organs,  the  cardiac  lesions  having  no 
part  in  the  etiology,  but  perhaps  contributing  to  render  the  disorders  more 
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intense.  The  problem  of  diagnosis  in  these  caaee  is  to  determine  that  the 
functionul  disorders  are  not  dependent  on  the  le*iions.  Were  they  thereon 
dependent  they  nii^bt  denote  grave  rligease^  but  if  not  thys  dependent  they 
have  little  or  no  g^ravity.  Thi>i  flin^^nostie  problem  ii*  to  be  solved,  jji  the 
first  place,  by  atteutiou  to  the  inquiry  whether  the  lesiions  are  in  proportion  to 
the  aisturliance  of  the  heart's^  action.  Valvular  lesions,  if  the  heart  be  but 
little  or  not  at  all  enlarged,  are  either  innocuouis  or  oceasion  small  inconveni- 
ence. Tins  fact  will  often  isufRce  for  the  aiolution  of  the  problem.  Moreover, 
the  physical  signs  may  show  that  the  leeions  involve  neither  valvular  insuf- 
ficiency nor  obstruction,  or,  at  all  event*,  not  in  a  degree  adeqnati^  to  account 
for  the  disturbed  action ;  in  the  s^econd  place,  the  symptoms  are  to  be  con- 
sidered with  reference  to  the  imjuiry  whether  they  belong  to  the  clinical  hii^- 
tory  of  structural  afl«ctions  or  of  fnnctiomii  dis^ordcrs;  and,  in  the  third 
place,  the  existence  of  any  of  the  well-known  cmises  of  fnnctional  disorder* 
is  to  be  taken  into  consideration,  Tlie  error  is  not  uncommon  of  attributing 
ftmctionai  disorders  to  coexisting  lesions  when  the  connection  ib  one  of  mere 
coincidence.  This  error  may  be  as  unfortimate  as  that  of  yuppof^ing  that 
functional  disorders  denote  structural  aJfections  when  the  latter  are  entirely 
wanting. 

Certain  considerations,  aside  from  the  exclusion  of  organic  affections  of  the 
heart,  apply  particularly  to  the  diagnosis  of  that  variety  of  functional  dis- 
order cliaracterized  by  infrequency  of  the  heart's  action.  It  is  to  be  ji^cer- 
tained  that  the  infrequency  is  not  a  norma!  peculiarity,  either  congenital  or 
acquired.  Napoleon  the  Great  was  a  well-known  InstHnce  of  normal  infre- 
quency, the  number  of  beats  being  40  per  minute.  As  u  rule,  if  an  intelli- 
gent adult  person  hais  habitually  a  notably  infrequent  pulse  he  becomes 
acquainted  with  the  fact,  and  therefore  if  be  be  ignorant  of  such  a  pecuU- 
arity  it  may  be  inferred  that  it  is  not  normal. 

'Inhere  is  a  curious  form  of  functional  disorder  which  would  lead  to  the 
error  of  inferring  iafrcquency  of  the  heart's  action  from  the  pulse.  The 
disorder  is  characterized  by  the  regular  alternation  of  a  ventricular  systole 
giving  rise  to  a  radial  pulse,  with  one  too  feeble  to  be  appreciMted  at  the 
wrist  Assuming  the.n umber  of  ventricular  systoles  to  be  70  per  tninute,  in 
such  a  case  the  radial  pulse  would  be  35  per  minute.  I  have  met  with  sev- 
eral examples  of  this  form  of  disorder  in  which,  as  may  be  siiid,  there  is  a 
regular  irregulurity  of  the  heart's  action.  The  carotid  pulse  in  these  cases 
represents  e4Lch  ventricular  systole,  and  ou  auscultation  of  the  heyt's  sounds 
there  will  be  found  to  be  four  s<mnds  to  each  radial  pulse.  This  form  of  dia- 
order  is  liable  to  lead  to  the  error  of  supposing  reduplieation  of  both  the  first 
and  the  second  sound  of  the  heart.  It  is  hardly  necessary  to  add  that  in 
cases  of  obstructive  and  regurgitant  lesions  with  feebleness  of  the  heart's 
action  the  diminished  quantity  of  blood  expelled  from  the  left  ventrick\  with 
some  of  its  contractions,  may  be  too  small  to  produce  an  appreciable  radiiil 
pulse.  The  existence  of  these  cardiac  lesions  is  easily  ascertained  by  auscub 
tation. 

Infrequency  of  the  heart's  action  is  a  well-known  symptom  in  cases  of 
injuiT'  of  the  skull  and  in  certain  intra-cranial  atlections.  Cerebral  hemor- 
rhage, embolism,  and  thrombosis  are  eiisily  excluded  hj  the  absence  of  paral- 
ysiSj  but  the  exclusion  of  subacute  or  chronic  meningitis  is  not  so  ea-HV.  But 
infrequency  of  the  heart  s  action,  when  a  symptom  nf  the  latter  affection,  is 
accompanied  by  cerebral  symptoms  denoting  enmpression  of  the  brain — 
symptoms  which  are  wanting  when  the  infrequency  i^  the  cliaractcristic  of  a 
functional  dis*>rder  of  the  heart's  action.  Moreover,  the  absence  of  fever,  of 
increjised  sensibility  to  light  and  sounds,  and  of  the  symptoms  embraced  in 
the  clinical  history  of  cerebral  meningitis,  will  renrh'r  the  exelu.Hion  of  that 
affection  |iositive.     The  heart's  actiori  is  abncninally  infrequent  in  snme  cases 
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of  cbolsemia  and  of  uriemia,  but  these  affectione  are  easily  excluded.  Cer- 
tain drugs — namely,  aconite,  digitalis,  and  veratrum  vinde— diminish  the 
frequency  of  the  heart*^  action.  Tht^^  drugs,  given  to  a  person  in  health, 
produce,  in  fact,  a  transient  eflect  which  is  equivalent  Uy  the  functional  dis- 
order of  the  heart  thereby  characterized. 

Patholckiy  axd  Etiology. — The  ueuroses  of  the  heart  are  functional 
disorders  involving  the  relations  of  this  organ  to  the  nervous  system.  The 
functional  disorders  of  the  heart's  action  affect  the  frequejicy,  the  rhvthni, 
and  the  force  of  the  cardiac  movements.  The  pathology  of  these  di8f)rdere 
would  be  more  fully  understcKMl  were  our  knowledge  of  the  physiology  of 
the  heart's  movement.^  more  complete.  We  know  that  contractions  of  the 
heart  continue  when  it  h  separated  from  all  its  nervous  connections  and  after 
removal  from  the  body,  especially  in  cold-blooded  animals.  The  rhythm, 
frequency,  and  tV»rce  of  its  normal  movements  are  evidently  dependent  on 
influences  derived  through  the  sympathetic  and  pneuraogastric  nerves.  Ex- 
periments show  that  the  movements  continue,  but  with  increased  frequency 
and  with  irregularity,  after  division  of  the  pneumogastrire ;  hence  this  nerve 
is  regarded  as  exercising  an  inhibitory  and  regulating  influence  over  the 
action  of  the  heart.  Disorders  of  the  heart's  action  from  causes  which  pertain 
to  the  brain  doubtless  involve  esjM?cially  this  nerve.  Other  causes  act  through 
the  relations  with  the  different  organs  of  the  body  by  means  of  the  synapa* 
thetic  system  of  nerves. 

Imijoverishment  of  the  blood  occasions  disorder.  j>rolnii>ly  by  affecting  the 
nutrition  of  the  heart.  Toxical  agents  in  the  blood  enter  into  the  pathology 
in  certain  cases. 

The  etiology  of  functional  disorders  of  the  heart's  a*lion  involves,  as  an 
importtint  factor,  a  prcdi8positif>n  iiilierent  either  in  tlu-  organ  or  in  its  nerv- 
ous connections.  A  peculiar  susceptibility  t4>  the  caust'S  wliicli  induce  disor- 
der is  an  idiosyncrasy.  Causes  which  produce  disorder  in  thoee  who  have 
this  idirjsyncrasy  are  inoperative  upon  otliers,  irnime  jKTWins  are  liable  to 
functional  disorders  of  this  organ  all  their  lives,  wheretis  sonic  appear  lo  be 
exempt  from  imy  liability  thereto.  In  tliis  respect  the  cardiac  muscular  fihrt"* 
are  analogous  to  those  of  the  pulmonary  bronchi.  A  peculiar  susceptibility 
of  the  hitter  is  rcqui.site  for  the  capability  of  having  bronchial  astlima.  The 
BUsceptibility  of  the  heart-muscle  varies  in  different  j^erscms,  and  a  rea*«:>nable 
supposition  is  that  in  proportion  to  the  degree  of  this  susceptibility  will  the 
causes  of  functional  disonier  he  more  readily  and  actively  0|:>erative. 

Clinical  observation  furnishes  evidence  of  various  clauses  giving  rise  to 
ftmctioual  disorders  of  the  heart.  The  more  nromineut  are— over-exertion 
of  the  facnlties  of  the  mind,  prolonged  mental  anxiety,  the  use  of  tobacco, 
tea  and  cotlt^e  taken  in  excess,  too  great  indnlgcnce  in  venery,  the  unnatural 
abuse  of  the  sexual  sy.«tcm,  dysjicptic  ailments,  urioemia,  and  anaemia. 
These  causes  are  often  combined  in  individual  cases.  With  refiirence  to 
effective  treatment,  inquiries  should  be  directed  in  every  case  to  facts  relating 
to  these  sevcrnl  causes. 

Ivong-cotitinued  violent  mujscular  exertions  are  supposed  to  lead  to  ftjne- 
tional  disorders  of  the  heart.  Da(  4>Ftti  has*  descril>ed  teases  occurring  among 
sohliers  during  the  late  Civil  War  in  wliich  the  cardiac  disorder  seemed  U* 
him  referable  to  severe  marches.  He  applied  the  name  irritable  heart  tn 
the  condition  in  these  cases.'  It  is  probable  that  mental  excitement  had  morf^ 
or  less  to  do  with  the  causation.  Albutt,  Seitz.  and  other  observers  have 
attributed  functional  disorders  to  over'Straining  of  the  heart  by  occupations 
which  C-all  for  severe  exercise  of  the  muscles. 

^Medboal  Memoim  of  the  V-niUd  States  Sunitnn/  Qrmmimon^  1867.     S*je  Addrtm  bffan  Sh» 
""   *  'p^  Mtdioal  Soeieiy,  by  A.  Stilts  l^'A  p.  18.    Bee  &Uo  JMsmm  qf  At  tJfmrt 
,  by  A.  B.  K.  Myere,  London.  l«7U. 
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Paroxysmal  disorder  of  the  heart  bclonp^  among  the  inukLfarioua  eymp- 
tome  referable  to  the  nervous  system  iu  castas  of  hysteria.  It  is  among  the 
toxical  manifegtatiorijt  embj  need  in  the  clinical  history  of  gout»  being  referable, 
when  it  occurs  in  this  jmthological  cODnection,  to  uricjemia.  It  may  have 
this  caiisation  in  cases  in  which  the  ordinary  gouty  manifestations  do  not 
occur. 

In  the  variety  of  disorder  characterised  by  infrequency  of  the  hearths 
action  it  may  be  assumed  that  the  causative  agency  i»  exerted  throii;ih  the 
pneumogastrics.  The  inliibitory  ftinction  of  this  nerve  is  afitcttnl  in  the 
same  way  as  by  the  34alvanic  current  in  the  experimental  observations  on 
animals  in  illustration  of  this  function.  This  view  is  curroborated  by  the 
frequent  association  of  this  variety  of  disorder  with  notable  cerebral  dis- 
turbance. 

Pboonosis. — A  purely  functional  disorder  of  tlie  heart's  action  may  be 
said  to  be  devoid  of  danger  to  life.  This  is  a  remarkable  fact,  taking  into 
view  the  importance  of  the  organ^  together  with  the  degree  and  the  duration 
of  disordered  action  in  some  cases.  Of  many  thousand  cases  which  have 
come  under  my  observation,  I  am  not  aware  of  having  met  with  a  single 
instance  in  which  deat!i  was  fairly  attributable  to  an  uncomplicated  func- 
tional disorder.  It  is  readily  understood  that  fuHctional  disorders  super- 
added to,  albeit  not  dependent  upon,  organic  alfections  of  the  heart  may  con- 
tribute to  a  fatal  termination.  '  But  the  tolerance  of  fiinctional  disorders 
under  these  circums^taaces  is  often  very  remarkable. 

The  aAsunmce  of  the  absence  of  all  danger  frequently  lilts  from  the  minds 
of  patients  a  heavy  load  of  anxiety  and  apprehension.  To  be  able  to  give 
such  an  assurance  is  one  of  the  delight^s  of  medical  practice.  Patients 
otleu  find  it  difficult  to  believe  that  the  disorder  from  which  they  suffer  can 
take  place  while  the  heart  is  organically  sound.  Many  require  very  positive 
and  repeated  assurances  in  order  to  secure  their  belief  The  question  is  many 
times  asked,  "  How  is  it  possible  that  I  should  suffer  so  much,  and  yet  the 
heart  be  free  from  disease  f*  Another  question  which  is  apt  to  be  aske<l  is» 
"How  can  you  ascertain  so  quickly  that  there  is  no  diseased  In  anticipa- 
tion of  the  latter  quc^stioo^  in  order  to  ensure  the  desirable  moral  cflcct,  it  is 
sometimes  good  policy  to  prolong  the  examination,  inasmuch  m  for  the 
exclusion  of  all  the  physical  signs  of  organic  disease  a  few  moments  only 
are  required.  Another  question,  stilly  is,  "  Will  not  organic  disease  be  Hkely 
to  be  produced  by  the  functional  disorders?"  The  physician  is  fully  war- 
ranted in  giving  a  negative  answer.  Exclusive  of  the  cases  of  exophthalmic 
goitre,  ftmctional  disorders  of  the  heart  do  not  involve  liability  to  either 
inflammatory  or  structural  affections. 

Recurrences  of  functional  disorders  of  the  heart  constitute  the  rule  rather 
tlian  the  exception.  Their  frequency  will  depend  much  on  the  degree  of  the 
fji*edisposition,  but  of  course  more  or  less  on  the  causes  therewith  associated. 
The  mental  anxiety  and  apprehensions  which  they  at  first  occasion  after  a 
time  wejir  away,  and  they  are  at  length  reckoned  as  belonging  among  those 
annoyances  of  life  to  which  may  be  applied  the  common  expression,  **  What 
cannot  be  cured  must  be  endured.** 

TfiEATMENT. — Prompt  relief  or  palliation  of  suffering  is  often  the  immediate 
object  of  treatment  when  cases  first  come  under  observation.  The  medicinal 
remedies  for  this  object  are  the  ethereal  or  alcoholic  stimulants,  the  different 
antispasmodics,  and  opium.  Chloric  ether  and  the  compound  spirit  of  ether 
(Hoffmanns  anodyne  J  often  act  efficiently.  An  eligible  prescription  is  the 
combination  of  one  of  these  with  an  equal  part  of  the  compound  tincture  of 
lavender,  of  which  a  teaspoonful,  properly  diluted,  may  be  given  after  short 
intervals.  Brandy,  whisKey^  or  some  otlicr  form  of  spirit  in  many  caaee  wiU 
afford  prompt  relief^  It  should  be  given  not  much  diluted.  Theae  remedies 
Vou  in.— iH 
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are  especially  indicated  in  paroxysms  of  irregxilar  or  interDiittent  aod 
enfeebled  action  of  ilie  lie  a  it.  They  are  less  adapted  to  caeea  in  Mrhich 
the  heart's  action  is  violent.  Of  antispasmodics,  valerian,  the  valerianate 
of  ammonia,  camphor,  and  asafcetida  are  appropriate.  Some  one  of  the 
preparations  of  opium  is  to  lie  employed  if  the  disorder  be  not  relieved  by 
other  remedies.  Of  the  different  forms  of  opiate,  codeia  is  the  least  objec- 
tionable, and  perhaps  as  efBcient  as  any  other.  With  a  view  to  promptness 
of  relief  in  certain  cases  of  severity,  morphia  may  be  administered  hypoder- 
micallyp  Other  palliative  measurei?  are  a  sinapism  to  the  pneeordia,  and,  if 
the  extremities  be  cold,  a  mustard  pediluvium.  Of  the  efficacy  of  the  ice- 
bag  applied  over  the  heart,  which  is  recommended  by  German  writers,  I  eJin- 
Dot  speak  from  personal  observation.  The  testimony  in  behalf  of  its  useful* 
ness  19,  to  say  the  least,  sufficient  for  resorting  to  it  without  apprehension  of 
doing  harm.  In  some  cases  of  obstinate  persistence  of  disorder  tlie  opportu- 
nity if?  afibrded  for  trying  in  succession  the  various  remedies  which  have  been 
named.  Digitalis  is  sometimes  useful.  Concomitant  disorders,  which  may 
have  originated  or  which  tend  to  keep  up  the  disordered  action  of  the  heart 
are  to  be  appropriately  treated.  Flatulence  and  other  ailments  referable  to 
indigestion  and  eonBtipation  not  infreriuently  are  in  this  category.  Paroxysms 
may  be  sometimes  arrested  bv  certain  mechanical  means,  such  as  pressure 
upon  the  abdomen,  holding  tlie  breath  atler  a  deep  inspiration,  and  com- 
pression of  the  vagus  and  syrapathetic  nerves  in  the  neck. 

In  some  cases  of  functional  dif^order  there  is  a  persistent  increase  of  the 
frequency  of  the  heart's  action  without  irregularity  in  rhythm.  The  action 
of  the  heart  in  these  cases  is  the  same  as  in  cases  of  exophthalmic  goitre,  the 
enlargement  of  the  thyroid  body  and  t!ie  prominence  of  the  eyeballs  which 
characterize  the  hittci-  affectitm  being  wanting.  In  these  cases  acoiiite  in 
small  doses  is  to  be  recommended.  From  one  minim  to  three  minims  of  the 
tincture  of  the  root  may  be  given,  repeated  after  intervals  of  four  or  six 
hours  and  continued  indefinitelv.  In  cases  the  opposite  to  the  foregoing 
— namely,  those  in  which  the  iJisorder  is  characterized  by  infrequency  of 
the  heart's  action — a  rational  indication  is  to  give  remedies  with  a  view  to 
excite  the  heart.  In  the  cases  which  liave  come  under  my  observation  alco- 
holics have  had  but  little  effect  upon  the  heart,  although  apparently  useful 
as  regards  the  nervous  symptoms  which  sire  apt  to  accompany  this  variety  of 
cardiac  disonler.  As  tfiis  disorder  does  not,  as  a  rule,  occasion  distress,  the 
patient  perhap.^  not  being  conscious  of  any  disturbances  of  the  heart's  action, 
and  ns  the  infrequency  does  not  appear  to  involve  danger,  the  treatment  may 
be  directed  to  fulfilling  other  symptomatic  indications. 

Positive  assurances  of  the  absence  of  danger  have  o!^en  a  potential  influ- 
ence in  relieving  paroxysms  of  functional  diK)rder.  The  disorder  is  not 
inft'eciuently  increased  and  kept  up  by  mental  apprehension,  and  theee 
assuninces  therefore  do  away  with  an  active  causative  agency.  They  are 
also  useful  in  tlie  way  of  preventing  the  recurrence  of  paroxysms.  It  is 
evident  that  in  order  to  exert  this  moral  influence  the  pnysieian  must  be 
competent  to  decide  that  the  disorder  is  purely  functional,  fte  can  ^o  decide 
only  if  he  have  confidence  in  his  ability  to  exclude  inflammatory  and  struc- 
tural atTeetions  or  to  determine  that  the  disorder  is  not  dependent  on  lesions 
which  may  coexist.  If  he  have  not  sufBcient  confidence  in  his  opinion,  he 
will  nil tu rally  and  pro]K^rly  not  give  positive  assurance*,  and  a  \n^  of  poei- 
tivencss  will  be  likely  to  lead  the  patient  to  infer  that  the  disorder  is  Dot 
devoid  of  danger.  The  good  effect  of  certain  measures  of  treatujent  is  in 
part  attributable  to  a  mental  influence.  This  is  legitimately  a  therapeuUc 
object  here  as  in  other  aflcctions. 

The  more  imj>ortant  part  of  the  treatment  in  the  majority  of  the  cases  of 
fiinctiunal  disorders  of  the  heart's  action  is  that  which  relates  to  prevention. 
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The  preventive  treatment,  in  iiddition  to  the  moml  influences  already  referred 
to,  consists  chiefly  in  removing  m  far  as  practiciible  the  causes  ofthedisordtT. 
The  predisixjsition  cannot  ha  removed,  but  the  causes  which  are  auxiliary 
theri?to  in  protinciiiir  disorder  are,  to  a  greater  or  leas  extent,  controUahle. 

Prolonged  mental  anxiety  ia  often  inseparable  from  the  events  of  lif^. 
"Therein  the  patient  must  minister  unto  himself**  The  voluntary  exercise 
of  the  mental  faeultiea,  however,  can  be  restrained  within  physiological  limits. 
Tobacco  can  be  abstained  from,  and,  as  a  rule,  total  alistineDce  is  easier  tiian 
moderate  indulgence*  Tea  and  coflee  can  be  used  moderately  if  at  all.  Dys- 
peptic ailments  are  amenable  to  appropriate  dietetic  and  medicinal  treatment. 
On  no  account  should  the  diet  be  retluced  below  the  requirements  for  ample 
nutrition.  Antcmia,  which  exmis  in  a  large  proportion  of  cases,  especially  in 
women,  calls  for  chalybeate  tonics,  to  be  continued  pers^istently  as  long  as  the 
blood  remains  impoverished.  It  h  needleisa  to  add  that  in  these  crises  the 
causes  of  the  anaemia  are,  if  possible,  to  be  removed,  and  that  chalybeatefl 
are  to  be  supplemente<l  by  proi>er  dietetic  and  regiminal  treatment.  Sexual 
excess  and  abuses  are  to  receive  adequate  attention.  There  can  be  no  ques- 
tion as  to  unnatural  sexual  excitation.  But  a  question  oflen  arises  in  indi- 
^^dual  cases  concerning  the  physiological  limitations  of  natural  indulgence. 
These  limitations  probably  differ  widely  in  dillerent  persons.  They  are,  how* 
ever,  always  exceeded  if  the  indulgence  exceed  the  instinctive  demand^ — that 
isp  if*  its  increase  be  made  an  object  for  voluntary  eflttrts.  Long- continued 
and  violent  muscular  exertions  should  be  interdicted.  Uriciemia  or  the  gouty 
diathesis  claims  appropriate  remedies  and  hygienic  regulations. 

Several  of  the  various  causes  just  recapitulated  are  frequently  combined,  so 
that  the  preventive  treatment  is  by  no  means  always  limited  to  the  removal 
of  a  single  cause.  The  treatment  will  prove  successful  in  proportion  as  the 
efforts  to  remove  the  causes  are  effectual. 
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Angina  PectroriB. 

The  name  angina  pectoris  was  introduced  by  Heberden  in  1768  to  desig- 
nate a  group  of  svraptoms  which  from  that  date  has  been  regarded  as  consti- 
tuting an  indivitlual  affection.  The  word  angina,  signifying  strangulation, 
has  but  little  pertinency  in  this  appliaition  of  it,  and  various  other  names 
have  been  proposed  in  its  stead.  For  the  most  part  these  are  based  on  path- 
ological views  which  are  either  erroneous  or  hypotlieticid,  and  at  the  present 
time  the  name  angina  ]>ectorb  is  generally  adopted  in  all  countries. 

The  affection  may  be  deiined  as  a  paroxpmal  neuralgiu,  the  pain  of  which 
is  seated  within  or  near  the  pracordia,  siiooting  thence  in  most  eases  into  the 
left  shoulder,  and  extending  downward  to  a  greater  or  less  extent  into  the 
left  upper  extremity,  the  right  upper  extremity  being  sometimes  eimilarly 
affected.  In  some  instancca  the  pain  extends  to  the  lower  limits;  the  parox- 
ysms often  accompanied  by  a  feeling  of  unguish  and  of  impen<ltng  death,  the 
affection  in  the  great  majority  of  ernes  being  incident  to  organic  disease  of 
either  the  heart  or  the  aorta  and  involving  liability  to  sudden  death. 

Symptom ATuLOCfY. — The  foregoing  definition  embraces  the  prominent 
traits  of  a  severe  paroxysm.  The  pain  may  extend  into  situations  other 
than  those  mentioned — namely,  in  different  directions  throughout  the  chest, 
into  the  neck,  the  jaw.-?,  and  the  temples,  the  abdomen,  and  the  groin.  In 
describing  the  pain  patients  use  such  terms  as  constricting,  tearing,  burning, 
etc.  Perhaps  in  its  most  severe  form  there  is  no  disease  attended  with  more 
intense  suffering.  It  is  related  tliat  the  description  of  the  affection  by  Heber- 
den led  toacoramunieation  to  him  from  an  unknown  correspondent  who  gave 
an  account  of  his  own  case,  and  bequeathed  to  Heberden  his  body  to  be  exam* 
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iiied  after  death.  The  examination  was  made  by  John  Hunter,  who  liimself 
fell  a  victini  to  the  aflTection.  An  analogous  instance  occurred  in  my  own 
experience.  A  patient  wa6  led  by  the  inteuBity  of  his  sufferings  to  request 
that  I  should  make  a  poist-mortein  vxajiunution  in  his  case,  with  the  hope  that 
something  might  be  thereby  ascertained  which  would  prove  useful  to  others. 
This  request  was  complied  with,  Assroeiated  with  the  pain  in  severe  parox< 
ygms  is  what  has  been  called  a  breast-pang,  giving  rise  to  a  sensation  as  if 
death  were  at  hand.  A  choking  sensation,  which  is  implied  in  the  name 
angina,  is  an  occasional  symptom,  resembling  the  globus  hystericus.  Respi- 
ration is  not  obstructed,  but  the  patiejit  may  voluntarily  restrain  the  respira- 
tory movements  lest  they  increase  the  suffering.  Dyspnoea,  if  present,  is 
thereby  produced.  During  the  continuance  of  the  paroxyfem  the  patient 
refrains  from  movements  of  the  body  or  limbs,  keeping  a  fixed  position  and 
grasping  some  firm  support  in  order  better  to  remain  motionless  while  the 
pain  hists.  A  sensation  of  numbness  in  the  affected  limbs  accompanies  the 
pain.  The  circulation  is  usually  more  or  less  disturbed.  There  is  sometimes 
mcreased  and  sometimes  diminished  frequency  of  the  pulse.  The  action  of 
the  heart  is  often  intermittent  and  otlierwise  irregular.  It  may  be  strong, 
but  oftener  it  is  weak.  At  the  beginning  the  arterial  tension  has  been  found 
to  be  increased,  but  later  is  diminished.  The  face  is  generally  pallid,  but 
sometimes  livid.  The  disturbances  of  the  circulation  are  often  modified  by 
coexisting  organic  disease  of  the  heart,  but  siipenidded  are  those  of  functional 
disorder  incident  to  the  paroxysm.  The  countenance  is  haggard  and  anxious^ 
The  surface  of  the  body  is  cold,  and  may  be  bathed  in  perspiration.  The  mind 
remains  unaffected.  The  paroxysms  usually  commence  suddenly,  and,  as  a 
rule,  so  end.  Eructations  of  gas  are  apt  to  follow  their  cessation,  together 
with  a  free  discharge  of  limpid  urine.  The  duration  of  a  paroxysm  may  be 
but  a  few  seconds ;  it  is  rarely  longer  than  a  few  minutes.  When  it  appears 
to  be  protracted  for  a  considerable  period,  there  is  generaUy  a  series  of  attacka 
occurring  in  quick  succession,  instead  of  one  continuous  paroxysm. 

There  is  much  variation  in  different  cases  as  regards  the  severity  of  the 
paroxysms,  and  the  mildest  offer  a  striking  constrast  to  the  severest^  the 
essential  symptomatic  characters  of  the  atiection»  however,  being  preserved. 
In  mild  paroxysms  the  pain  is  comparatively  slight,  the  iinguish  or  heart- 
pang  is  less,  and  the  heart's  action  may  be  liut  little  or  not  at  all  disturbed. 
Such  paroxys^ms  occasion  annoyance  w^ithout  great  suffering.  Different  caaes, 
and  the  same  case  at  different  times,  exemplify  varying  degrees  of  severity. 

Recurrences  of  angina  take  place  as  a  rule,  to  which  there  are  but  few 
exceptions.  The  intervals  between  the  paroxj^ms  vary  in  different  casea, 
and  often  in  the  same  case.  Their  recurrence  is  not  governed  by  any  law  of 
priodicity,  GeneniUy,  they  are  at  first  infrequent,  and  their  frequenqr 
mcreases  slowly.  With  increase  in  frequency  their  severity  is  apt  to  be 
increased.  At  first,  and  for  a  certain  length  of  time,  they  are  occasioned  by 
some  apparent  exciting  cause.  A  common  cause  is  the  exertion  of  walkings 
especially  against  a  current  of  wind.  Often  for  a  considerable  period  patients 
are  exempt  whenever  they  are  at  rest  Sooner  or  later,  in  most  cases,  attacks 
are  produced  by  other  causes,  such  as  a  fit  of  anger  or  other  mental  emotion, 
and  finally  witliout  any  appreciable  existing  cause.  I  have  known  attacks 
to  be  ciiused  by  the  act  of  swallowing  solid  food,  so  that  eating  became  a 
source  of  terror  to  the  ptitieDt.  They  occur  in  some  cases  during  sleep.  Oc- 
curring after  intervals  of  a  few  momenta,  the  affection  in  this  respect  resem- 
bling certain  cases  of  tic  douloureux,  it  doubtless  would  be  difficuU  by  any 
description  to  convey  an  adequate  idea  of  the  lamentable  condition  of  the 
patient. 

On  account  of  the  wide  range  of  the  gradations  as  regards  the  degree  of 
severity  or  mildneaa,  of  the  diversity  of  sympt^ims  referable  to  the  d^ereut 
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forms  of  disease  of  the  heart  with  which  the  affection  may  be  associated,  and 
of  the  varied  disorders  which  may  be  ncctden tally  coDnected,  the  clinical  pif> 
ture  of  angina  is  by  no  raeaus  uniform.  There  is,  however,  no  practical  advan- 
tage in  making  formal  varieties  of  the  aflcction.  Eulenberg  makes  four  dii- 
ferent  types,  their  difierentiid  chanicters  being  based  on  the  di  tie  rent  nerves 
supposed  to  be  especially  afiecti^d,  us  follows  :  Ist,  excito-motor  cardiac  angina ; 
2d,  regulator  angina ;  od,  excito-motor  sympathetic  angina ;  and  4th,  vaso- 
motor anj^ina,  As^uminff  that  there  is  ground  for  these  pathological  distinc- 
tions (which,  to  my  the  least,  admits  of  doubt),  in  a  practical  point  of  view 
they  involve  difticolties  not  compensated  for  by  important  bejirings  on  diag- 
nosis and  trehtment.  One  point  of  distinction,  however,  has  important  bear- 
ings— namely,  the  existence  of  angina  witii  or  without  orgajiic  disease  of  the 
heart.  It  cannot  be  doubted  that  in  tlie  vast  majority  of  cases  angina  is  inci- 
dent to  some  form  of  cardiac  lesion.  Tlmt  it  may  exist  without  any  appre- 
ciable lesion  is  adtnitted.  The  propriety  of  recognizing  it  a.s  a  functional  dig* 
order  rests  on  the  latter  fact.^  Practically,  the  coexistence  of  organic  disease 
of  the  heart  or  otherwise,  and.  if  organic  disease  exist,  its  nature  and  extent, 
are  p4>ints  which  it  is  important  to  take  into  account  in  the  diagnosis  with 
reference  to  pnjgnosis  and  treatment. 

DiAGNosLs. — The  diagnostic  points  in  cases  of  angina  are  the  prsecordial 
teat  of  the  pain,  its  radiations  thence  into  the  shoulder  and  ujiper  extremity, 
generally  of  the  left  side,  the  character  of  the  pain,  the  accompanying 
aofTuish  and  sense  of  impending  death ,  the  Cf^ex lifting  disorder  of  the  heart 
(which  occurs  Jis  the  rule),  and  the  voluntary  immobility  of  the  body.  These 
are  positive  criteria  which,  if  marked,  render  the  diagnosis  easy  and  certain. 
The  diagnosis  is  further  substantiated  by  finding  the  signs  of  organic  disease 
of  the  heart,  especially  if  tfiere  be  lesions  at  the  aortic  orifice  or  within  the 
aorta.  Well-marked  angina  is  in  itself  strong  presumptive  evidence  of 
organic  disease  of  the  heart.  Not  infrequently  the  existence  of  the  latter  is 
for  the  first  time  discovered  by  an  exnniinatioQ  suggested  by  the  occurrence 
of  an  attack  of  angina.  The  cases  in  which  the  diagnosis  involves  difficulty 
are  those  in  which  certain  of  the  above-mentioned  diagnostic  points  are  either 
wanting  or  not  well  marked. 

The  aflections  which  may  be  mistaken  for  angina  are  gastmlgia  and  inter- 
costal npuralgia.  In  gastralgia  the  pain  is  seated  below  the  preecordia.  It 
raay  radiate  in  different  directions,  but  does  not  extend  to  the  upper  extrem- 
ities, and  is  not  accompanied  by  irregularity  of  the  heart's  action.  The 
patient  writhes  and  changes  the  position  of  the  body  in  the  effort  to  obtain 
n?lief  There  is  not  a  sense  of  impending  death.  The  paroxysms  are  of 
much  longer  duration  than  those  of  angina.  These  differential  points  should 
suffice  for  the  discrimination. 

An  acute  attack  of  intercostal  neuralgia  does  not  differ  so  widely  from 
angina,  but  the  differential  points  are  generally  distinctive  enough  for  a 
positive  diagnosis.  The  pain  in  intercostal  neuralgia  is  not  seated  in  the 
pnecordta.  It  doi3s  not  shoot  into  the  upper  extremities ;  it  is  increased  by 
the  act  of  inspiration  ;  the  peculiar  anguish  of  angina  is  wanting  \  the  action 
of  the  heart  is  likely  to  be  regular;  and  the  diagnosis  is  confirmed  by  finding 
tenderness  over  circumscribed  areas  in  the  intercostal  spaces  anteriorly,  later- 
ally* and  posteriorly. 

Cardiac  lesions  in  cases  of  angina  are  to  be  excluded  by  finding  no  phys- 
ical signs  of  their  existence.  But  it  is  to  be  remembered  that  angina  is  not 
infrequently  associated  with  lesions  not  readily  recognized  by  signs — to  wit, 
obstruction  of  the  eoronarv  arteries  nnd  fatty  degeneration  of  the  heart. 
Persistent  feebleness  of  the  Leart^s  action  and  symptoms  other  than  angina 

*  Of  71  cases  analyzed  by  Ganlliier,  in  3  only  was  the  afTection  to  be  regarded  as  purely 
functional.     \'i<le  Kichborst 
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incidental  thereto  render  it  probable  tliat  one  or  the  other  or  both  of  tbeia 
lesions  exist.  It  is  probnble  that  th^t^  lesions  have  been  overlooked  io 
exaniijuitions  after  death  in  i^ome  of  the  case-s  in  which  angina  has  been 
reported  a^  not  r-onnected  with  any  organic  aiieetion  of  the  heart. 

PATHOLoriY  AND  Etiology. — The  paroxysms  of  an^nna  have  the  dii^tinc- 
tive  traits  of  neuralgic  allection.-^  as  regards  the  character  of  the  pain,  iu 
extension  in  the  course  of  sensory  nerves,  the  occurrence  of  intermisdong, 
the  absence  of  fever,  the  functions  of  rligestion  and  as6?iniilation  remaining 
often  unatl'ected,  and  the  attacks  not  always  being  referable  to  any  exciting 
cause*  The  association  of  the  atlection,  as  a  rule,  with  organic  di5ea,*e  oi 
the  heart  is  evidence  of  course  of  some  pathnlogical  connection.  What  is 
this  connection  ?  A  difficulty  in  answering  this  question  arises  from  the  fact 
that  the  atlection  is  associated  not  with  any  one  lesion,  hut  with  different 
lesions.  It  may  be  associated  with  obstruction  (usually  from  calcification) 
of  the  coronary  arteries,  with  insufficiency  of  the  aortic  valves,  with  rigiditv 
from  calcareous  degeneration  of  the  aorta,  with  aortic  aneurism,  and  with 
fatty  degeneration  of  the  heart,  these  diHerent  morbid  changes  existing  either 
singly  or  more  or  less  of  them  in  combination.  The  question  then  resolve 
itself  into  another — namelv,  Wiat  is  the  pathological  condition  common  to 
these  different  lesions  which  stands  in  a  «j)ecial  etiological  relation  to  angina? 
It  1^  a  logical  conclusion  that  the  atfk'tion  must  depend  upon  some  condition 
which  is  common  to  these  le^sions.  The  association  with  the  lesions  is  too 
frequent  to  be  explained  by  mere  coincidence.  The  etiological  relation 
involves  evidently  a  condition  which  exij^ts  only  in  a  small  projwrtion  of 
the  cases  of  these  lesions.  This  statement  is  a  logical  deduction  from  the 
great  infrcquency  of  angina  and  the  frequency  of  these  varieties  of  organic 
disease  of  the  heart.  I  submit,  as  the  most  rational  theory,  that  the  patho- 
logical condition  on  w  hich  the  angina  depends  is  ischiemia  of  the  heart  Thk 
theory  is  supported  by  the  frequency  ot  the  instances  in  which  in  caaes  of 
angina  the  coronary  arteries  are  ol>strncted ;  by  the  fact  that  not  very  mfr^ 
quently  this  is  the  only  lesion  found  after  death  (two  instances  having  faUen 
under  my  own  observation  within  the  past  year) ;  by  the  association  with 
aortic  insufficiency  and  rigidity  of  the  aorta,  lesions  which  interfere  materi* 
ally  with  the  supply  of  blood  to  the  heart  if  it  be  admitted  that  the  blood 
is  driven  into  the  coronary  arteries,  not  during  the  ventricular  systole,  but 
by  the  recoil  of  the  arterial  coats  in  the  ventricular  diastole;  and  by  the 
asftocifltion  with  fatty  degeneration  of  the  heart  when,  owing  to  the  weakness 
of  the  heart's  action,  the  supply  of  blood  to  the  muscular  structure  of  the 
he^rt  must  be  diminished.  That  the  sudden  withdrawal  of  a  supply  of 
blood  to  a  part^  may  occasion  neuralgia  is  shown  by  the  intense  pain  in  the 
limb  which  directly  follows  embolism  of  the  femoral  artery.  Moreover, 
general  anaemia,  as  is  well  known,  &vors  the  recurrence  or  neuralgia  in 
various  situations. 

Tiie  cardiac  nerves  in  which  the  pain  is  seated  are  doubtless  sensory  fibres 
of  the  pneumogastrics.  Their  aniitonucal  connection!^  with  the  brachial 
plexus  will  explain  the  extension  of  pain  to  the  left  upper  extremitiesu  To 
account  for  the  pain  in  parts  which  have  no  direct  connection  with  the  car- 
diac nerves,  it  may  be  assumed  that  in  angina,  as  in  other  neuralgic  affections^ 
a  centripeUil  inffuence  conveyed  to  the  nervous  centres  may  occasion  pain 
referable  to  different  situations.  This  explains  the  shifting  of  pains  which  in 
one  of  the  diagnostic  traits  of  neuralgia.  Tiie  explanation  of  the  disturbed 
rhythm  of  the  heart's  action  so  otteu  coexisting  with  the  neuralgic  pain  ifl 
not  more  difficult  than  io  cases  of  functional  disorder  dbconncctea  from 
angina.  For  what  is  to  be  said  of  the  nitionnle  the  reader  is  referred  to 
that  portion  of  this  article  which  treats  of  Functional  Disorders  of  the 
Heart. 
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Angina^  as  a  purely  functional  affection — that  is,  not  symptomatic  of  any 
I  organic  lesion  of  the  heart,  and  not  due  to  any  structural  ctiange  in,  nor 
ImcchaDical  pressure  upon,  nerves — i«  obeeure  m  regurdg  its  pathology  and 
etiology,  but  not  more  so  than  maav  other  neuralgic  atiections.  As  already 
stated,  cases  in  which  it  is  thus  purely  functional  are  few  in  number— fewer 
even  than  has  been  supposed,  because  there  is  reason  to  believe  that  lesions 
have  been  overlooked.  Moreover,  cases  which  have  been  reported  render  it 
probable  that  in  some  instances  in  w^hich  the  heart  has  been  found  free  from 
appreciable  lesions  nerves  enteriuLf  into  the  cardiac  plexuses  may  be  the  seat 
of  structural  changes  or  may  be  subject  to  pressure  from  a  morbid  growth. 
But  there  are  cases  in  which  no  lesions  are  discernible  during  life,  and  in 
which  the  existence  of  legions  is  disproved  by  complete  recovery.  The  affec- 
tion under  these  circum3tanc42s  must  be  regarded  as  purely  ftinctional.  There 
is  no  positive  knowledge  of  the  etiology  in  tliese  cases.  The  afiection  has 
been  attributed  to  gout,  to  hysteria,  to  the  action  of  cold,  to  the  use  of 
tobacco,  and  to  other  causes.  These  cuiuse^  may  have  a  certiiin  amount  of 
agency,  but  there  is  an  unknown  intervening  link  in  their  etiological  con- 
nection concerning  which,  in  the  present  state  of  our  knowledge,  it  is  useless 
to  speculate. 

Age  and  sex  have  an  undoubted  influence  in  the  etiology.  The  affection 
very  rarely  occurs  under  middle  life,  and  it  occurs  in  men  much  ofteoer  than 
in  women. 

Prognosis.— As  a  very  rare  exception  to  the  rule,  a  single  paroxysm  only 
may  occur,  the  patient  living  for  many  years  without  any  recurrence.  Re- 
curring paroxysms  sometimes  are  separated  by  long  intervals— weeks,  months, 
and  yeare.  In  the  majoritv  of  cases,  however,  paroxysms  recur  with  more 
and  more  fretiuency  and  with  increasing  severity.  Under  these  circumstances 
death  may  take  place  after  a  long  period  of  suffering. 

The  liability  to  sudden  death  is  an  important  point  in  the  prognosis.  This 
may  occur  in  the  first  paroxysm.  An  instance  has  fallen  under  my  observa- 
tion within  a  few  months,  there  having  been  no  signs  previously  indicative  of 
disease  of  the  heart.  Calcareous  obstruction  of  the  c4>ronary  arteries  was  the 
lesion  found  after  death.  A  pei^son  subject  to  paroxysms  of  angina  must  be 
considered  as  in  more  or  lees  danger  of  sudden  death  with  the  recurrence  of 
each  paroxysm.  The  phvsician  should  be  sufficiently  impressed  with  the 
impijrtanco  of  this  fact.  While  it  is  doubtfu!  whether  it  be  the  physician's 
duty  to  apprise  the  i>atient  of  the  fact,  the  danger  should  alwa}*s  be  com- 
municated to  some  discreet  relative  or  friend.  To  do  this  is  a  duty  which 
the  physician  owes  to  hiniaelf  as  well  as  to  the  patient.  If  he  omit  it,  he 
exposes  himself  to  censure  sliould  sudden  death  unexpectedly  take  place. 
The  mildness  of  the  paroxysms  which  have  already  occurred  does  not  afford 
a  positive  security  against  the  liability  to  a  severe  and  fatal  paroxysm.  But 
it  is  a  hopeful  consideration  that  paroxysms  may  recur  more  or  leas  frequently 
for  an  indefinite  period  without  proving  fatal.  At  this  time  I  am  cognizant 
of  three  aises  in  which  paroxysms  have  recurred  frequently  for  several  years, 
the  patients,  with  that  exception,  having  had  fair  health.  Let  not  the  phy- 
sician, therefore,  predict  with  positiveness  that  a  patient  with  angina  will  die 
sooner  or  later  in  a  paroxysm.  The  uncerta^inty  is  a  ground  of  encourage- 
ment as  well  as  for  apprehension. 

The  coexistence  of  organic  disease  of  the  heart  and  the  nature  of  the  car- 
diac lesions  have  a  very  important  bearing  on  the  prognosis.  The  danger  is 
in  proportion  to  the  importance  of  these.  Recovery  is  never  to  be  expected 
rhen  the  affection  is  associated  with  well-marked  cardiac  legions,  and  there  is 
_  llways  great  danger  in  the  recurrence  of  paroxysms  when  the  associated 
lesions  are  in  themselves  dangerous.  Lesions  which  give  rise  to  free  aortic 
regurgitation  and  to  fatty  degeneration  of  the  heart  involve  more  or  less 
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dangfiT  of  auddtn  death,  irrespective  of  angina.  It  is  evidence  of  greatly 
increased  danger  if  paroxysni  of  angina  be  syperadded.  * 

During  a  paroxysm  of  angina  the  immediate  danger  is  to  be  estimai«d  by 
the  symptoms  denoting  disturbance  of  the  heart's  action.  The  danger  is 
great  in  proportion  as  the  action  of  the  heart  is  feeble,  irregular,  or  inter- 
mitting. Per  contra,  the  danger  is  less  in  proportion  as  tJie  deviation  from 
the  normal  force  and  rhythm  is  small.  It  may  be  said  that  there  is  no  danger 
60  long  as  the  heart's  action  remains  unaffected,  but  the  disturbance  may  be 
slight  or  wanting  at  the  outset  of  a  paroxysni  and  afterward  become  fetally 
great. 

A  favorable  prognosis  may  be  entertained  when  there  are  no  signs  of  cardiac 
lesion,  and  when  there  is  little  or  no  disturbance  of  the  heart's  action  during 
the  paroxysms.  Let  it  be  borne  in  mind  that  such  cases  are  exceptional  ana 
extremely  rare.  Let  it  also  be  borne  in  mind  that  lesions  especially  apt  to 
be  associated  with  fatal  paroxysms  may  be  latent — namely,  obetr action  of 
the  coronary  arteries  and  fatty  degeneration.  The  latter  fact  renders  it 
proper  that  a  favorable  prognosis  should  always  be  formed  with  a  reserva- 
tion, while  the  fact  that  recovery  takes  place  in  a  few  weU-markcrl  cas€fi  of 
angina  renders  it  impro|>er  to  withhold  encouragement  whenever  lesions  are 
not  discoverable  and  the  paroxysms  are  not  accompanied  by  alarming  symp- 
toms referable  to  the  heart's  action.  The  long  tolerance  of  the  affection  in 
some  ciises  is  not  to  be  lost  sight  of  with  reference  to  the  encouragement 
which  may  be  fairly  derived  therefrom. 

The  ia> mediate  cause  of  sudden  death  in  a  paroxysm  is  probably  an  arre»t 
of  the  heartV  action  in  diastole,  or  such  a  degree  of  diminution  of  the  force 
of  its  action  that  the  accumulation  of  blood  witliin  its  cavities  induces  par- 
alysis from  distension. 

TREATMENT.^It  is  important  that  a  paroxysm  of  angina  be  treated  as  soon 
as  possible,  not  alone  with  a  view  to  the  relief  of  pain,  but  to  remove  immedi- 
ate danger.  If  the  phvsician  be  present,  an  opiate  in  a  form  to  act  promptly 
should  be  given  either  oy  the  mouth  or  hypodermically ;  the  latter  mode  is  to 
be  preferred.  Laudanum  or  a  solution  of  a  salt  of  morphia  is  the  most  eligible 
form  if  given  by  the  mouth.  If  the  heart's  action  be  weak  and  irregular,  a 
diffusible  stimulant  is  indicated.  If  at  once  available,  chloric  ether,  Hoff- 
man's anod}Tie,  and  the  compound  tincture  of  lavender  act  efficiently.  If 
these  be  not  at  hand,  an  alcoholic  stimulant  should  be  given^  diluted  but 
little,  and  the  doses  repeated  at  short  inter\^als  until  the  paroxysm  ends  and 
the  disturbed  action  of  the  heart  has  ceased.  The  duration  of  paroxysms  is 
generally  so  short  that  a  physician  is  rarely  present  unless  they  recur  ai^er 
brief  intervals.  A  patient,  therefore,  subject  to  angina  should  be  provided 
with  remedies  and  instructions  as  to  their  use  at  the  instant  a  parox3r8in 
occurs.  The  amyl  nitrite,  first  recommended  in  this  affection  by  Brunlon,  is 
a  remedy  of  signal  benefit  in  some  cases.  From  two  to  five  minims  may  be 
inhaled  at  the  commencement  of  the  paroxysm.  It  is  especially  indicated 
when  the  characters  of  the  poise  denote  arterial  tension.  Caution  is  to  be 
exercised  in  its  use  if  there  be  notable  weakness  of  the  heart's  action.  Sina- 
pisms, stimulating  embrocations,  and  fomentations  applied  to  the  cJieet  have  a 
certain  measure  of  utility,  but  they  should  not  take  the  place  nor  delay  the 
use  of  remedies  which  arc  more  efficient. 

A  stil!  more  important  object  of  treatment  than  relief  in  the  paroxyBms  is 
their  prevention.  During  the  intervals  this  object  claims  assiduous  attention. 
First  in  importance  is  the  avoidance  of  all  exciting  causes.  Bodily  exercise 
is  to  be  kept  within  the  limits  required  in  order  to  incur  no  risk  oi  a  parox- 
ysm being  produced.  The  same  precaution  applies  to  mental  excitement. 
Unhappily,  this  is  not  as  easy  as  the  avoidance  of  muscular  exertion.  John 
Hunter's  saying,  that  his  life  was  at  the  mercy  of  any  scoundrel  who  chose  to 
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insult  him,  proved  a  prediction.  He  fell  dead  on  receiving  an  insult  from 
one  of  hb  colleagues  at  St.  George's  Hospital  Sexual  intercourse  I  have 
known  to  prove  an  exciting  cause.  Excesses  in  eating  and  drinking  are  in 
this  category.  The  diet,  however,  is  not  to  be  reduced  below  the  full  require- 
inents  for  nutrition,  and  wine  or  spirits,  as  conducive  to  digestion,  are  in  some 
cases  serviceable.    The  use  of  tobacco  is  to  be  interdicted. 

CJoexisting  affections  which  have  no  sjiecial  pathological  connection  with 
the  angina  may  act  as  auxiliary  causes,  and  therefore  claim  attention.  Grout 
is  to  receive  appropriate  treatment.  Anaemia  especially  is  to  l>e  removed. 
This  condition  strongly  conduces  to  the  development  and  the  continuance 
of  neuralgic  affections.  Chalybeate  remedies  and  the  dietetic  treatment  are 
called  for  if  this  condition  coexist.  It  is  a  rational  indication  to  supply  the 
heart  with  good  blood  if  it  be  true  that  angina  depends  on  an  ischtemic  con- 
dition of  this  organ. 

Associated  cardiac  lesions  are  to  be  treated  according  to  symptomatic  indi- 
cations, as  in  cases  in  which  angina  does  not  occur.  Digitalis  may  be  U5od 
\indtT  the  proper  restrictions.  I  have  known  this  remedy  to  prove  highly 
useful  in  preventing  the  recurrence  of  paroxysms.  Kux  vomica  is  sometimes 
useful  as  a  cardiac  tonic. 

Various  drugs  have  had  repute  as  empirical  remedies.  Of  these  may  be 
mentioned  the  preparations  of  zinc,  areenic,  the  nitrate  of  silver,  phosphorus^ 
the  bromine  salts,  the  iodide  of  potassium,  and  auinine.  There  is  no  proof 
that  these  remedies  have  any  special  therapeutical  effect  in  this  affection,  but 
that  they  arc  soraetimci?  useful  there  is  abundant  testimony.  Trial  sliould  be 
made  ot  thenn  with  proper  care  in  their  administmtion.  Electricity  in  the 
form  of  the  in<iuced  and  of  tfie  constant  current  has  been  advocated  as  not 
only  serviceable,  but  as  effecting  in  some  instances  a  permanent  cure.^  Beard 
anci  Rockwell  have  found  general  faradi/jition  useful  in  a  few  cases.* 
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Exophthalmic  Goitre  (Graves'  Disease;  Basedow's  Disease). 

This  affection  is  characterized  by  thr«e  striking  symptomatic  events — 
namely,  persistent  increase  of  the  frequency  of  the  heart's  action,  enlarge- 
ment of  the  thyroid  body,  and  protuberance  of  the  eyeballs.  The  name 
exophthalmic  goitre  relates  to  the  last  two  of  these  three  events.  It  is 
defective,  inasmuch  as  it  does  not  include  the  increased  frequency  of  the 
hearths  action,  which  is  the  primary  one  of  the  three  events,  and  the  only 
one  which  is  never  wanting.  As  an  individual  affection  it  was  first  desrribetl 
by  Graves  in  1835,  altliough  cases  in  which  these  events  were  associated  had 
been  previously  repoited.  Parry  collected  7  cases  in  which  the  affection  of 
the  heart  was  associated  with  thyroid  enlargement,  and  jn  1  of  these  cases 
exophthalniia  existed.  An  account  of  these  cases  was  published  in  1825.  The 
name  Graves*  disease,  proposed  by  Trousseau,  has  been  adopted  by  French, 
English,  and  American  writers,  Basedow's  disease  is  the  name  given  to  the 
affection  by  German  writers.  The  affection  was  described  by  Basedow^  in 
1840  under  the  name  Glotz  augenkninkheit. 

There  are  cases  in  which  one  of  the  events  in  this  symptomatic  triad  is 
wantinf]^,  the  cases  in  other  reBpects  corresponding  to  the  affection.  The 
exophthalmia  is  the  event  ofteneat  wanting,  the  goitre,  the  functional  dis- 
order of  the  heart,  and  the  associated  phenomena  being  the  same-  a^  if  pro- 
tuberance of  the  eyebalk  coexisttHl.  In  some  instances  the  troitre.  alone  is 
wautinjT.  The  mime  exophtliulmic  goitre  is  not  strictly  applicable  to  tliese 
cases,  but  that  the  aftection  la  essentially  the  same  as  wlien  the  three  eventg 

'  Vide  Eiilenburg  in  Ziem/i^f^iCa  Oydopoiiia^  vol.  xlv.  p.  54- 
'  Vide  Mtdiml  ami  Snrfjical  Eleeiricity. 
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are  present  cannot  be  doubted.  It  is  a  cbronic  aiTeetion,  being  in  the  great 
majority  of  cases  of  long  dumtion.  Exceptionally,  it  is  developed  suddenly 
and  disappears  after  a  few  days.  In  these  cases  the  affection  has  been  dis- 
tinguished as  acute,  but  its  claim  to  be  so  called  rests  exclusively  on  the 
shortness  of  its  duration. 

Symptomatology. — Of  the  three  cardinal  event*,  the  increased  frequency 
of  the  heart's  action  is  the  first  in  the  order  of  tinie.  This  precedes  the  other 
events  usually  for  several  weeks  or  even  months.  The  frequency  varies  in 
different  cases  within  wide  limits — namely,  from  90  or  100  to  150  beate,  and 
even  more,  per  minute.  There  is  notable  variation  at  different  times  in  the 
same  case.  Generally,  the  frequency  is  grciitly  increased  by  exercise  and 
njental  emotions.  In  other  words,  irritability  of  the  heart  is  in  most  casee  a 
marked  feature.  As  a  rule,  there  are  none  of  the  disturbances  of  action,  in 
other  respects  than  frequency,  which  are  found  in  cases  of  functional  dis- 
order  not  associated  with  exophthalmic  goitre.  The  action  may  be  intermit- 
tent or  in  other  respects  irregular,  but  in  most  cases  the  rhythm  is  not  difi- 
turbed.  The  patient  is  conscious  of  the  heart's  action,  and  is  annoyed  by  it, 
especially  under  any  excitement ;  but  there  is  not  that  distressing  sense  of  the 
disorder  wliich  is  felt  in  the  paroxysms  of  palpitation  with  irregularity  of 
action  considered  in  the  first  division  of  this  article.  At  the  outset  and  for  a 
considerable  period  there  are  no  sigus  of  any  organic  disease  of  the  heart,  or 
if  the  latter  be  present  the  association  is  accidental ;  the  disordered  action,  as 
far  as  it  relates  to  the  affection  under  consideration,  is  purely  functional.  At 
a  later  period  there  may  be  enlargement  of  the  heart  as  a  result  of  long-con- 
tinued increased  activity  of  function.  From  the  fii*st  cardiac  murmurs  ara 
generally  present  at  the  base  and  over  the  body  of  the  heart.  Theie  are 
blood-murmurs  due  to  coexisting  anaemia. 

Following  the  increiised  frequencv  of  the  heart*s  action,  after  a  variable 
period  enlargement  of  the  thyroid  body  occurs.  The  enlargement  may  be 
rapid,  but  in  most  cases  it  takes  place  slowlv,  and  ceases  when  it  has  reached 
a  moderate  degree.  Cases  are  exceptional  in  which  the  degree  of  enlarge- 
ment is  such  as  to  occasion  any  obstruction  to  respiration.  Almost  invariably 
both  lohes  of  the  thyroid  body  are  enlarged,  but  the  enlargement  is  generally 
not  equal  c>ti  the  two  sides,  and,  as  a  rule,  it  is  greater  on  the  right  side.  The 
enlarged  lobes  are  soil  at  first,  afterward  becoming  hard.  The  subcutaneous 
veins  over  them  are  often  distended.  Puliation  of  their  arteries  is  apparent 
to  the  hand  and  to  the  eye.  A  systolic  arterial  blowing  murmur  ana  a  oon* 
tinuous  hum  are  heard  when  the  thyroid  region  is  auscultated.  In  some 
instances  the  murmur  is  like  that  of  an  aneurismal  varix.  As  a  rule,  mur- 
murs are  heard  over  thti  carotid  artery  and  the  jugular  vein.  A  thrill  cir 
fremitus  is  often  felt  by  the  hand  placed  npon  the  thyroid  body.  The  thyroid 
enlargement  is  due  at  first  chiefly  to  dilatation  of  the  arteries  and  veins. 
H}7ierplasia  of  the  fibroid  tissue  occurs  afterward,  and  then  the  enlarged 
gland  becomes  hard  to  the  touch.  The  size  of  the  enlarged  thyroid  body  id 
often  found  to  vary  considerably  at  different  times — a  fact  attributable  to 
varying  degrees  of  the  dilatation  of  the  vessels  and  of  the  consequent  hyper- 
i]emia. 

A  notable  protuberance  of  the  eyeballs  has  sometimes  been  oboorved  to 
take  iilace  suddenly,  but,  as  a  rule,  it  is  at  fii^t  slight  and  increases  elowly. 
The  uegree  of  protuberance  varies  considerably  in  different  cases.  When 
marked,  the  patient  has  a  reraai'kable  etaring  expression.  Both  eyebalb  arc 
alike  protuberant  with  very  rare  exceptions,*     The  pupils  are  unaHected  and 

^  Allan  McLane  Hamilton,  in  his  work  on  Ncrvotu  Diaeiue^  ciles  a  case  reported  hv 
Yeo,  in  wliich  the  exopUthalmiu  etfected  only  the  left  eye,  and  the  goitre  was  Limited 
to  the  Tight  thyroid  body.  Cnses  of  unilateral  goitre  with'  bilateral  exophthaJmia  have 
been  olitierved. 
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IB  not  impaired.  The  protuberance  is  sometimes  so  great  that  the 
globes  cannot  be  covered  by  the  eyelids.  Under  these  circumstances  inflam- 
mation of  the  conjunctiva  ensu^j  and  perforation  of  the  cornea  haa  been 
known  to  occur.  The  eyeballs  can  be  preyed  backward  iuto  the  sockets 
without  a  degree  of  force  which  occlusions  pain,  but  the  protuberance  returns 
directly  the  pressure  is  discontiuued.  In  most^  but  not  io  all,  causes  the  con* 
eensual  movements  of  the  upper  eyelid  and  the  globe,  when  the  latter  is 
moved  upward  or  downward,  are  impaired ;  tliat  is^  the  movemcDts  of  the 
lids  do  not  follow  those  of  the  globes.  That  this  symptom  is  uot  to  be 
accounted  for  by  the  exophthalmia  is  shown  by  the  fact  that  it  ia  not  a  synip 
torn  when  the  protuberance  of  the  eyeball  is  caused  by  an  intra-orbital  tumor. 
The  symptom  therefore  has  diagnostic  significance.  The  ophthalmoscope 
shows  the  veins  of  the  retina  to  be  dilated  and  tortuous,  with,  in  some 
instances,  visible  pulsation  of  the  retinal  arteries.  Anatomical  conditions  to 
which  the  exophthalmia  is,  in  a  racflsure  at  least,  referable,  are  enlargement 
of  the  intra-orbital  vessels  by  hyijer^emia  and  an  increased  amount  of  post- 
ocular  fat.  Paresis  of  the  straight  muscles,  induced  by  stretching,  is  proba- 
bly an  important  factor  when  the  protnbeTance  is  greut.  These  muscles  have 
in  some  instances  been  found  to  have  undergone  fatty  degeneration. 

Ansemia  is  usually  associated  with  the  foregoing  cardinal  symptoms.  It 
is  sometimes  wanting.  This  was  true  of  a  case  recently  under  my  observa- 
tion. If  anaemia  does  not  exist,  the  blood-murnmrs  referable  to  the  heart 
and  vascular  system  may  be  absent.  If  antemia  exist  in  a  marked  degree, 
there  are  present  certain  symptomatic  phenomena  referable  thereto — namely, 
neuralgic  pains  in  different  situations,  want  of  physicnl  and  mental  endurance, 
hysterical  manifestations^  depression  of  spirits^  etc.  Mental  irritability  is  apt 
to  be  a  prominent  trait  of  the  affection.  This  may  in  a  great  measure  be 
referred  to  sensitiveness  occasioned  by  the  exophthalmia.  Owing  to  this»  patients 
often  avoid  observation  as  much  as  possible.  They  naturally^  women  espe- 
cially, are  led  to  brood  over  the  calamity  of  such  a  singular  and  conspicuous 
deformity.  Breathlessness  on  exercise  is  a  symptom  more  or  less  marked 
according  to  the  increase  in  the  frequency  of  the  heart's  action  and  the 
impoverishment  of  the  blood.  The  appetite  and  digestion  may  or  may  not 
be  impaired,  and  hence  there  may  or  may  not  be  emaciation.  It  cannot  be 
said  that  the  affection  is  accompanied  by  fever,  although  in  a  certain  propor- 
tion of  cases  the  teniperature  of  the  body  is  half  a  degree  or  a  degree  above 
the  normal  range.  Reports  of  cases  embrace  a  considerable  number  of  con- 
current symptoms  which  are  occasionally  present,  such  as  cephalalgia,  insom- 
nia, vertigo,  amenorrhoea,  neuralgia,  unilateral  sweating,  etc.  These  have  no 
special  connection  with  the  affection,  but  are  incident  to  associated  pathological 
conditions. 

DiAGKOSis. — The  three  phenomena  which  distinguish  this  aJfection  are  so 
obvious  as  well  as  characteristic  that  a  diagnosis  cannot  well  be  a%^oided,  after 
a  description  derived  from  books  or  lectures,  when  the  first  case  presents  itself 
in  practice.  The  wonder  i«  that  the  affection  had  not  been  clearly  pointed 
out  prior  to  the  ^Titings  of  Gravej?  and  Parry.  Any  difficulty  in  diagnosis 
relates  to  cases  in  which  either  the  exophthalmia  or  the  enlargement  of  the 
thyroid  body  is  wanting,  or  to  the  incipiency  of  the  affection  when  its  clia- 
ractcrrstics  are  not  fully  developed.  The  bilaterul  protuberance  of  the  eye- 
balls, the  absence  of  local  symptoms  other  than  those  caused  by  the  exposure 
of  the  conjunctiva  when  the  eyelids  fail  to  cover  the  globes,  the  mobility  and 
normal  size  of  the  pupils,  tlie  want  of  the  normal  consensus  in  the  movements 
of  the  eyelids  and  the  globcSp  and  the  replacement  of  the  latter  by  moderate 
pressure,  are  the  diagnostic  points  which  distinguish  the  exophthalmia  in  this 
affection  from  that  incident  to  intra-orbital  tumor.  The  moderate  increase  of 
the  thyroid  body,  its  softness  to  the  touch,  \U  notable  variations  in  volume  at 
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difierent  times,  ita  pulsation  and  the  auscultatory  murmurs  which  it  geDerallv 
tumishes,  arc  diagnostic  points  di?t1ngint4hino:  the  enlargement  in  thi^  aifee- 
tion  from  that  of  Dronchocele.  The  p<-rhisteut  fre^juency  of  the  lieart  f  action 
18  not  less  marked  when  either  of  the  two  phenomena  just  referreil  U\  i» 
wanting  than  when  both  are  fm^ent.  The  deLi-ree  of  frequency  raries*  but 
more  or  le.*^  increase  is  a  constaut  i^ymptom ;  and  it  i??  a  symptom  not  likely 
to  be  present  in  either  exophthalmia  or  in  goitre  unagi^ociated  with  Gravea^* 
disease. 

Aside  from  the  symptomatic  triad,  the  clinical  history  oflei's  in  difiermit 
cases  coDsiderable  diversity.  The  diverse  inconstJint  symptoms  as  they  occtir 
in  other  piithological  conditiomj  are  without  diagnostic  significance,  A  large 
proportion  are  incident  to  the  aniemia  so  often  associated  with  the  affection 
under  consideration. 

PATnoLOGY  AXD  Etiulooy. — Inasmuch  as  the  persistent  frequency  of  the 
heart  s  action  is  the  first  event  in  the  order  of  time,  the  thyroid  enlargement 
and  the  protuherunce  t)f  the  eyeballs  being  epi phenomena,  it  seemed  a  rational 
supposition  that  the  latter  events  were  dej)endent  on  the  cardiac  disorder. 
This  view  was  held  by  Graves  and  his  colleague,  Stokes.  A  supposition 
much  more  rational  is  that  the  three  events  are  united  by  a  common  causa- 
tion. Anajmia  luus  been  supposed  to  be  the  causative  condition.  This  ^^up- 
position  is  disproved  by  tire  fact  that  atuemia  does  not  exist  in  all  ciiscs. 
Moreover,  aniemia  is  a  pathological  condition  of  frequent  occurrence,  whereas 
the  affection  under  considerntion  ii5  extremely  rare.  It  is,  however,  very 
probable  that  aniemia  may  play  an  important  auxiliary  part  in  the  causation, 
as  it  does  in  all  the  neuroses.  With  the  knowledge  of  the  sympiathetic  and 
vaso-motor  nerves  which  has  been  acquired  since  the  date  of  Graves'  dis- 
covery, the  pathology  seems  clearly  to  involve  these  components  of  the  nervous 
system.  This  pathological  view  is  perhaps  generally  held  at  the  present  time. 
But  to  interpret  all  the  phenomena  satisfactorily  by  reference  to  the  known 
fnnctions  of  these  nerves  is  not  easy.  Vaso-motor  paresis  will  account  for 
the  dilatation  of  the  vessels,  which  is  an  imj)ortant  anatomical  element  in  the 
enlargement  of  the  thyroid  body  and  the  exophthalmia.  On  t\\t  other  hand. 
acceleration  of  the  heart's  action  is  not  an  effect  of  paresis,  but  of  excitation. 
To  account  for  this  incongruity  tliere  have  been  different  hypoth^es,  which 
it  does  not  fall  within  the  scope  of  this  article  to  discuss.  Some  autopsies 
have  shown  anatomical  changes  in  the  cervical  sympathetic  and  its  ganglia, 
but  in  others  m>  morbid  appearances  have  been  found.  Whether  the  path- 
ology involves  peripheral  nerves  alone  or  a  central  morbid  condition  in  the 
spinal  cord  or  the  medulla  oblongata  is  an  undecided  question.  For  facta 
and  arguments  hearing  on  the  different  points  of  inquiry  relating  to  the 
pathologic-al  seat  and  character  of  the  affection  tlie  reader  is  referred  to  other 
works.^  I  will  only  add  that  in  view  of  the  fact  of  the  exophthalmia  and 
the  goitre  being,  in  the  vast  majority  of  eases,  bilateral,  it  seems  rational  t4> 
suppose  the  pathological  nervous  condition  to  be  central  rather  than  periph- 
eral. This  is  assuming  that  the  three  cardinal  events  involve  a  comman 
causative  condition,  and  not  that  the  exophthalmia  and  goitre  are  dependesit 
on  the  cardiac  disorder.  The  termination  in  a  certain  proportion  of  cases  in 
recovery  goes  to  show  that  the  affection  does  not  neceeearily  involve  structural 
lesions,  and  henc^  that  it  is  properly  included  among  the  neuroses.  The  con- 
stancy and  prominence  of  the  disordered  action  of  the  heart  render  it  prof»er 
to  consider  the  affection  in  connection  with  tho  neuros»?s  of  that  orpan. 

In  the  etiology  of  Graves'  disease  sex  and  age  have  a  decided  influence. 

In  very  much  the  larger  proportion  of  eases  the  patients  are  women.     The 

proportion  of  2   to  1»  w^hich  is  h^tated  by  some   writers,  is  not  sufficiently 

large.     Out  of  20  or  more  eases  which  have  fallen  under  my  obseiration,  in  \ 

^  For  a.  r^nai^p  vide  article  by  Eiilenbnrg  in  Zi£mj»n%*6  Qftlopfrdm^  voh  xiv. 
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only  was  the  patient  of  the  male  sex.  The  disease  is  extremely  mre  under 
puberty  and  after  middle  age.  Between  these  extremes  of  age  there  is  no 
f»ijecial  predilection  of  the  disease  for  any  particular  period  of  life. 

Of  causes  which  are  independent  of  sex  and  age  we  have  no  positive  know- 
ledge. In  particular  cases  the  disease  has  been  attributed  to  traumatic  causes, 
to  fright  or  other  kinds  of  mental  excitement,  to  fe^exiial  excess,  etc.  The  evi- 
dence of  a  causative  relation  in  these  cases  is  simply  a  post-hoc  connection 
which  obtains  in  but  a  single  instance  or  at  most  in  a  few  instances.  Etiologi- 
cal speculations,  in  the  absence  of  jtsccrtained  fact^,  are,  to  say  the  least,  use- 
leas,  aod  it  is  the  most  politic  as  well  as  the  fairest  statement  to  say  that  in 
the  prei*ent  state  of  our  knowledge  we  have  no  adequate  data  for  determin- 
ing the  eausatioti  of  the  aUection, 

Prognosis* — Graves*  diseiLse  has  no  direct  fatal  tendency.  It  may  not 
interfere  wuth  fair  health  for  a  long  period.  It  diminiahes  the  ability  to  tole- 
rate other  diseases,  and  in  this  way  indirectly  it  threatens  life.  If  it  super- 
vene upon  organic  disease  of  the  heart,  the  gravity  of  tlie  latter  m  thereby 
incre-ased  and  its  progress  hastened.  It  induces,  as  a  result  of  long-persistent 
increased  activity  of  the  action  of  the  heart,  enlargement  of  this  organ. 
Sooner  or  later»  if  the  disejise  continue,  dilatation  predominates  over  hyper- 
tpophy  of  the  heart,  and  then  occur  the  evils  hicidcntsd  to  the  inability  of 
this  organ  to  carry  on  the  circulation  iidequatcly.  Want  of  liri  ath  on  exer- 
cise, and  at  length  constant  dyspiKea,  Ix-eome  sources  of  sufibnug,  GoneruUv, 
dropsy  finally  ensues,  an<i  thus*  indirectly,  the  aticction  leads  to  a  fatal  result. 
In  most  cases,  however,  death  is  caused  by  jsome  intercurrent  makidy  before 
the  effect  upon  the  lieart  is  sufficient  to  occasion  grave  gympjtoms.  Aside 
from  the  effect  u|K>n  tlie  heart,  the  affection  does  not  seem  to  involve  an  intrin- 
sic tendency  to  any  particular  complication. 

The  affection  tends  to  long  continuance.  I  have  not  met  with  an  instance 
of  its  nipid  development  and  its  disappearance  after  a  brief  duration.  In- 
stances of  complete  recovery  are  rare ;  that  is,  the  cxophtbalmia  and  the 
goitre  do  not  disappear  entirely,  and  the  action  of  the  heart  docs  not  become 
perfectly  normal.  A  close  sqiproximation  to  complete  recovery  is  not  very 
infrequent,  and  in  some  instances  all  traces  of  the  affection  disappear. 

The  cAses  offering  most  in  the  way  of  a  favorable  prognosis  are  those  in 
w*hich  there  is  not  great  acceleration  of  the  action  of  the  heart,  this  organ 
being  free  from  organic  disease,  and  those  in  which,  exclusive  of  the  affection 
under  consideration,  there  are  no  marked  nnhcalthfnl  conditions.  Impaired 
appetite,  lack  of  dig^tive  power,  defective  nutrition,  and  persistent  anaemia 
are  unfavonible  prognostics.  Any  important  antecedent  disease  affects  of 
courae  the  prognosis  unfavorably. 

Treatment. — From  what  has  been  stated  in  relation  to  the  etiology  of 
Graves^  disease,  it  follows  that  there  are  no  known  special  causative  indica- 
tions in  the  treatment.  It  is,  how^ever,  a  rational  consideration  that  an}^hing 
in  the  habits  and  surroundings  of  patients  which  is  prejudicial  to  health  lias 
perhaps  some  agency  either  in  causing  or  in  maintaining  tlie  affection.  It  is 
therefore  an  important  part  of  the  treatment  to  remove  all  causes  of  ill- 
health  which  can  be  ascertained.  The  treatment,  in  this  point  of  view,  will 
embrace  injunctions  respecting  mental  occupations  and  excitement,  a  proper 
proportion  of  time  devoted  to  out-of-door  life,  an  adequate  diet,  avoidance  of 
dietetic  excesses,  moderation  in  the  use  of  alcohol,  the  disuse  of  toljacco,  the 
regulation  of  sexual  indulgence,  etc.  Without  going  farther  into  details,  the 
object,  in  general  terms,  is  to  place  the  patient  under  the  best  attainable 
hygienic  conditions. 

Any  disordera  which  coexist  may  possibly  he  involved,  if  not  in  the  cau- 
sution,  in  the  persistence  of  the  affection.  They  claim,  therefore,  apprupriatc 
treatment.     Diminution  of  appetite  and  difficultiea  relating  to  digestion  arc 
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to  l>e  treated  by  measures  which  must  vary  according  to  the  circumstances  ui 
each  case,  tuid  which  need  not  be  here  considered.  Itterine  troublea  are  to  be 
removed.  Tht^e  have  been  suppos^ed  to  stand  in  a  special  caui>ative  relation 
to  the  affection.  Tlie  amemic  condition  whidi  is  so  frequently  associated  (in 
addition  to  the  removal  of  its  causes,  if  these  be  ascertauied  and  if  they  l:»e 
removable)  calk  for  the  long-continued  use  of  chalybeate  preparations  in  con- 
junction  with  dietetic  and  rcLdminal  treatment  In  a  case  under  ray  obser- 
vation in  which  recovery  took  [>hice  t!ie  patient  took  two  grains  of  reduced 
iron  three  times  daily  for  three  years.  It  is  generally  advisable  to  change 
from  time  to  time  the  prejiaration  of  irt^n,  partly  for  the  moral  effect  of  giving 
a  new  remedy  in  order  to  secure  perseverance  on  the  part  of  the  jmtient,  and 
in  part  l>e<;ause,  irrespective  of  this  effect »  clianges  seem  to  be  of  use>  The 
prevalent  idea  that  iron  is  not  well  tolerated  is  to  be  overcome  by  assurances, 
argument,  and,  if  necessary,  by  stratagem.  It  is  certain  that  in  roost,  if  not 
all,  instances  this  idea  is  a  dekision.  The  anatmia  in  this  affection,  a5  in 
other  patholotrical  connections,  is  only  to  be  overcome  by  the  Jong-continued, 
uninterrupted  employment  of  chalybeates  conjoined  witii  the  other  measures 
of  treatment.  This  should  be  cleiirly  stated  to  patients  in  order  to  forestall 
discouragement  and  neglect  of  the  treatment  advised. 

Hydropathic  packing  and  the  needle-bath  have  been  highly  rccoin mended. 
A  patient  of  mine  who  has  recovered  apparently  derived  beneiit  from  daily 
Bea-batidng.  The  propriety  of  these  measures  is  to  be  determined  by  the 
glow  and  feeling  of  invignration  to  which  they  give  rise  if  they  be  usefiih 
Should  these  effects  not  folkiw^  tiaily  sponging  uf  tiie  body  with  cold  or  tepid 
water,  to  which  may  be  added  sea-salt  or  alcohuh  may  be  substituted.  Men- 
tal dlvemon  is  an  important  hygienic  measure.  The  patient  sfiould  be  urged 
to  conquer  the  feeling  of  monilication  which  prevents  social  enjoymenta  and 
disposes  to  brotiding  over  the  malady. 

The  enlar^'cment  of  the  thyroid  body  naturally  suggests  the  emplovment 
of  iodine.  This  local  affection,  however,  is  very  different  from  broncliocele 
or  goitre  occurring  independently  of  Graves'  disease^  Experience  shows 
that  iodine  employed  either  topically  or  for  its  constitutional  effect  is  useles? 
if  not  injurious.  Many  years  ago  a  case  was  relatetl  to  me  by  a  non-medical 
friend  in  which  thyroit!  enlargement  had  been  treated  by  the  application  of 
iodine.  Ivemarkahle  prominence  of  the  eyes  eoon  followed,  which  was 
attributed  to  the  iodine,  and  the  physician  fell  under  censure  which,  as  I  sus- 
pect, he  was  not  pre|mred  to  meet  by  an  acquaintance  with  Graves'  dieeaee. 
If  the  thyroid  enlargement  be  sufficient  to  occasion  tracheal  obstruction  or 
give  rise  to  great  deformity,  the  injection  into  the  gland  of  a  solutina  of 
ergotin  may  be  resorted  to.  William  Pepper  has  effects!  a  complete  reduc- 
tion of  the  thyroid  enlargc^ment  by  this  measure,  in  addition  to  ergot  given 
internally.  He  employed  a  solution  of  ninety-six  grains  of  ergotin  to  an 
ounce  of  distilled  water,  oi"  which  from  six  to  ten  minims  were  injected 
weekly  by  means  of  a  needle  introduced  from  half  an  inch  to  an  inch  in 
depth. 

For  the  i-elief  of  the  exophthalmia,  gentle  compression  upon  th©  ejes  by  a 
compress  and  bandage  during  sleep  has  been  recommended.  Aside  from 
this,  the  indications  for  local  treatment  relate  to  the  inflammation  which  is 
liable  to  he  j>rc)dueed  by  insufficient  covering  of  the  eyeballs  by  the  eyelids 
and  by  the  impaired  consensual  movements  of  the  latter  with  the  former. 
The  patient  should,  as  far  as  practicable,  abstain  from  reading,  writing,  and 
other  uses  of  the  eyes  which  involve  strain. 

Insomnia  and  general  nervous  irritjibility  may  call  for  palliative  treat* 
ment.  Opiates  should  if  pot^sible  bt!  withhehl,  owing  to  their  effect  upon  af*- 
petite  and  digestion,  and  alsfj  on  account  of  the  risk  of  forming  the  opium 
nabit.     Other  hypnotics  and  nervines  are  to  be  preferre<l^  but  it  is  best  to  bo 
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chary  in  the  use  of  these.  The  bromides  are  perhaps  the  least  objectionable 
of  the  remedies  given  to  tranquillize  the  nervous  system  and  promote  sleep, 
but  their  prolonged  use  is  detrimental. 

The  moa^t  important  part  of  the  remedial  treatment  relates  to  the  accelerated 
action  of  the  heart.  Cardiac  sedatives  nru  rationally  indicated*  and  expe- 
rience confirms  their  usefulness.  All  writers  recommend  digitaliij  in  order  to 
diminish  the  frecjuency  of  the  heart's  action,  A  dilhculty  pert4iining  to  this 
drug  is  its  liability  to  disturb  the  stomach,  and  the  consequent  necessity  for 
discoatiouing  its  use.  It  is  proper  t(j  give  it  a  fair  trial.  In  my  experience 
aconite  has  proved  more  satisfactory.  Iii  a  case  already  referred  to  two 
grains  of  reduced  iron  and  one  minim  of  the  tincture  of  aconite  constituted 
the  medicinal  treatment.  These  remedies,  without  any  increase  uf  duse,  were 
continued  for  three  years.  At  the  end  of  this  period  th*j  patient  was  in 
excellent  health  and  liad  gained  in  weight  forty  pounds;  slight  exophthalmia 
and  goitre  only  remaine^l.  In  another  case  the  treatment  eonsi-sted  exclu- 
sively of  the  tincture  of  aconite  in  doses  gradually  increased  to  seven  minims 
three  times  daily,  Chalybeatcs  were  not  given  in  this  case,  because  the 
patient  was  not  anaemic.  The  remedy  was  continued  most  of  the  time  for 
two  years.  The  recovery  is  complete  except  that  the  bean  is  irritable  and 
moderate  prominence  of  the  eyeballs  remains.  The  treatment  has  been 
discootiiiued  in  this  case  for  the  past  two  years.  Of  veratrom  and  gelscmium 
as  cardiac  sedatives,  which  have  been  recommended  in  this  aJliction,  I  have 
no  practical  knowledge,  in  paroxysms  of  nuusual  violence  of  the  heart's 
action  German  writers  recommend  the  application  of  cold  to  the  pra^cordia 
by  means  of  the  ice-bag. 

Gralvanization  of  the  sympathetic  is  strongly  advocated  by  German 
writers — namely,  Eulenburg,  Dusch,  Guttmann,  Von  Chvostok,  Meyer, 
Leube — and  in  this  country  by  Bartholow  and  others,  as  not  only  useful,  but 
Bomt^times  effecting  a  cure.  The  following  extract  from  a  treatise  by  Bar- 
tholow embraces  rules  for  the  employment  of  this  therapeutic  agent :  "  Kecent 
cases  treated  efficiently  by  galvjinism  are  relieved  permanently  or  their 
course  and  progress  much  modilied.  During  exacerbations,  which  conHtitute 
a  prominent  feature  of  the  clinical  history,  the  passage  of  a  sufficient  galvanic 
current  through  the  pneumogastric  imiinNi lately  lessens  the  cardiac  exciie- 
ment  In  the  treatment  for  curative  re.solts  a  mild  current  is  held  to  be  most 
efficient  (Ciivostok).  An  electrode — the  anode — is  placed  in  the  angle 
behind  the  jaw,  and  the  cathode  on  the  epigastrium,  and  a  stajiile  current  is 
allowed  to  flow  for  three  to  five  minutes.  The  cervical  sipine  should  also  be 
galvanized.  It  may  be  iiiclnded  io  a  circuit  by  placing:  tfie  anode  over  the 
vertebrfe  in  turn  whilst  tlie  cathode  rests  on  the  epigastrium.  Stabile  may  he 
varied  by  labile  applications.  The  farad ic  current  may  be  used  successfully. 
An  instance  of  this  kind  has  come  umhT  my  notice.  The  first  published 
cases  illustrating  the  curative  value  of  galvanism  were  those  of  Chvostok 
(1871),  who  followed  with  a  series  of  examples  the  next  year,  when  Meyer 
also  reported  several  cases.  In  1874,  I  read  a  pajier  before  the  medical  sec- 
tion of  the  American  Medical  Association  advocating  this  plan  of  treatment, 
and  illustrated  its  advantages  by  the  details  of  five  cases.  In  1878,  VizioH, 
in  a  paper  on  electropathy^  amongst  othei-s  narrated  several  cases  of  Base- 
dow's disease  cured.  In  making  the  claim  for  the  curative  power  for  elec- 
tricity the  reader  should  underiitand  that  uncona plicated  cases  only  are 
referred  to."^  Ito.senthal  gives  the  following  directions  :  "  Tht;  ascending  sta- 
bile galvanic  current,  from  oue  to  ten  elements,  is  passed  through  the  cervirml 
sympathetic  (the  anode  in  the  nuisloid  fossa  and  the  withode  uf>on  the  upper 
cervical  ganglion)  for  eight  to  ten  minutes  at  a  time.  The  current  is  also 
directed  transversely  across  the  thyroid  tumor,  or  an  aswinding  current  may 

'  Medical  EUdrieiiif,  by  Bol^rtp  Bartholow,  M.  D.,  LL.T>.,  etc,  Philadelphia,  1S81. 
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be  applied  to  the  cervical  and  upper  dorsal  vertebrse."  *  Guttmann  states 
that  temporary  reduction  of  the  frequency  of  the  heart's  action  is  first  pro- 
duced, but  by  persisting  in  the  electrical  treatment  the  reduction  becomes 
permanent,  together  with  progressive  improvement  as  regards  the  exophthal- 
mia  and  the  thyroid  enlargement.' 

^  Clinical  Treatise  on  the  Diseases  of  the  Nervous  System,  by  M.  Boeeotbal,  translated  by 
L.  Putzel,  M.  D.,  New  York,  1878. 

'Vide  article  entitled  '* fiasedowsche  Krankheit,''  in  Real-Encyclopedie,  Wien  and 
Leipzig,  1880. 


DISEASES  OF  THE  PERICARDIUM. 

By  J.  M.  DA  COSTA,  M.  D,,  LL.D. 


Pericarditis. 

The  diseases  of  the  pericardium,  with  a  few  exceptions,  belong  to  tlio 

iflHaniraatory  variety,  and,  as  a  rule,  are  the  consequences  or  accompani- 
ments of  other  inflammatory  diaeaaea  of  the  eirculatury  system  or  of  parts 
near  the  lieart.  The  most  common  of  the  pericardial  atfections  is  fiericar* 
ditis,  which  may  be  simple  or  secondary,  and  acute  or  chronic. 

Pericarditis  may  occur  upon  either  the  visceral  or  the  parietal  layer  of  the 
membniuc,  and  may  attack  any  portion  or  several  or  all  part4<  at  the  same  time, 
being  thus  circumseril^ed  or  general  Usually^  the  whole  or  a  large  part  of  the 
periairdium  is  atfected.  Pericarditis  is  further  characterized  by  effusions  or 
exu<lationa»  which  may  be  either  fluid  or  semi-solid,  and  in  consequence  of 
the  varied  character  of  these  exudations  subdivisions  are  often  raade»  such  as 
the  serous,  fibrinous,  sero-fibrinous,  purulent,  scro-purulent,  and  hemorrha|[ric 
forms.  Pericarditis  l«  generally  marked  by  an  etlusion  of  fluid,  the  exception 
being  designated  as  dry  pericarditis,  in  which  serum  or  other  thin  exuded 
material  is  almost  or  entirely  absent, 

Simple  acute  or  idiopathic  pericarditis  is  comparatively  rare,  and  some 
authorities  doubt  its  existence,  believintr  that  the  pericardial  iotiammation  is 
always  secondary,  plausibly  supposing  that  the  primary  attection  has  escaped 
detection.  Bamberger  and  Hayden»  for  ini^tancc,  are  of  this  opinion.  I 
am,  however,  certain  that  I  have  met  with  several  instances  of  true  acute 
idiopatliic  pericarditis.  Case^  of  so-called  simple  pericarditis  are  really  often 
due  to  injury.  It  may  not  be  easy  in  many  ciuics  to  determiue  the  tran malic 
or  other  condition  in  which  the  apparent  simple  acute  pericarditis  origimited. 
The  weight  of  evidence  is  so  much  in  favor  of  traumatism  as  a  preceding  and 
efficient  cause  of  simple  acute  perieurditis  that  a  diligent  search  should  alwavs 
be  made  for  the  same.  But  even  these  doubtful  examples  are  comparatively 
rare ;  and  pericarditis  is  in  the  vtist  majority  of  instances  secondary,  nnd  n<a 
difficult  to  ideati fy  m  such.  By  some,  traumatic  pericarditis  is  clWsed  with 
simple  periairditis  as  a  variety,  although  not  idiopathic. 

Inflammation  of  t!ie  pericardium  is  governed  by  all  the  laws  which  control 
inflammatory  processes  elsewhere^  being  eitiier  acute,  subacute,  or  chronic^ 
The  subacute  form  probably  exists  frequently,  but  escapes  detection  on 
account  of  the  latency  of  the  symptoms.  The  acute  form  is  the  most  readily 
recognized.  If  not  relieved,  it  passes  into  the  chronic  diKCiise,  which  may  be 
of  long  duration.  The  passage  from  one  kind  to  the  other  is  so  gradual  as 
to  make  it  almost  impossible  to  determine  when  one  t^tops  and  the?  other 
begins,  though  it  may  be  stated  that  after  an  acute  attack  lias  con  tinned  for 
from  two  to  three  weeks  the  chnjnic  form  is  established.  The  chronic  afte**- 
tion  may  begin,  however,  insidiously,  or  develop  out  of  the  sulmcute  varictv* 

Causbb.^ — The  causes  of  pericarditis  are  numerous,  and  range  from  simple 
_  Vol..  liL—49  7tttf 
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cold  and  injuries  to  the  thorax  to  those  diseases  of  which  it  becomes  a  com- 
panion, whether  the  seat  be  remote  from,  or  in  immediate  juxtaposition  to,  the 
pericardium.  Simple  cold  as  a  cause  of  pericarditis  is,  as  has  already  been 
mdicated,  very  much  questioned.  Though  a  very  rare,  I  believe  it  a  possible, 
cause.  Other  causes  of  simple  pericarditis  may  be  blows  upon  the  breast,  as 
with  the  fist ;  crushing  or  compression,  as  in  railway  accidents ;  penetrating 
wounds,  as  from  gunshot  or  knife ;  and  injury  from  foreign  booies  in  the 
oesophagus,  such  as  pins,  false  teeth,  etc.  Buist^  records  a  case  of  a  man 
who  swallowed  a  plate  with  artificial  teeth  attached.  The  plate,  becoming 
lodged  in  the  oesophagus,  finally  penetrated  the  pericardium  posteriorly  and 
produced  fatal  pericarditis.    A  similar  case  is  recorded  by  Flint.' 

By  far  the  most  common  form  of  pericarditis  may  be  termed  secondary, 
which,  like  simple  pericarditis,  may  be  divided  into  the  acute  and  chronic 
forms.  It  is  termed  secondary  or  consecutive,  because  it  follows  as  a  result 
either  of  impoverishment  of  the  system  or  a  pre-existing  disease,  constitutional 
or  local.  There  are,  however,  exceptions  to  this  rule ;  for  we  meet  with  cases 
of  secondary  pericarditis  in  which  pericarditis  preceded  the  onset  of,  and 
then  continuea  associated  with,  the  other  manifestations  of  the  disease  which 
determined  it.     We  see  this  sometimes  in  the  history  of  acute  rheumatism. 

The  disease  of  the  pericardium  is  often  the  result  of  contiguity,  but  is 
much  oftener  determined  by  constitutional  causes.  Why  the  pericardium 
should  be  the  particular  membrane  selected  to  take  on  inflammation  as  a 
complication  to  other  afiections  has  bafiied  the  best  endeavors  of  the  most 
careful  inquirers  to  determine.  The  diseases  affecting  the  pericardium  by 
continuity  or  contiguity  of  texture  are  chiefly  myocarditis,  tubercle  of  the 
lung  ana  mediastinal  glands,  cancer  of  the  same  structures,  pleurisy,  pneu- 
monia, and  cancer  of  the  oesophagus.  On  fibriod  disease  of  tlie  heart  peri- 
carditis is  a  frequent  attendant.'  The  diseases  affecting  the  pericardium  by  a 
special  election,  and  which  are  remote  from  the  membrane,  are,  principally, 
acute  articular  rheumatism,  Bright's  disease,  inflammation  and  otner  diseases 
of  the  liver,  phlebitis,  typhus,  typhoid  and  eruptive  fevers,  scurvy,  and  acute 
alcoholism.  Without  doubt,  by  far  the  most  frequent  cause  of  pericarditis  is 
acute  articular  rheumatism.  Pericarditis  does  not  occur  in  chronic  rheuma- 
tism, and  it  is  doubtful  whether  it  may  be  occasioned  by  gout,  notwithstanding 
the  decided  and  weighty  opinion  of  Hayden  that  this  is  an  efiicient  cause. 

Acute  pericarditis  resulting  from  acute  articular  rheumatism  has  some 
peculiarities  which  it  is  well  to  bear  in  mind.  It  comes  on  early  in  the 
disease.  We  also  know  of  its  great  frequency  as  a  result  of  rheumatism, 
although  the  rheumatism  be  mild ;  for  the  intensity  of  the  rheumatic  inflam- 
mation is  no  measure  of  the  extent  or  severity  of  the  pericarditis.  Nor  does 
the  number  of  joints  involved  nor  their  location  give  any  idea  of  the  greater 
or  lesser  liability  of  the  pericardium  to  participate  in  the  inflammatory  action. 
Neither  does  the  frequency  of  the  rheumatic  attacks  bear  any  direct  relation 
to  the  pericardial  involvement ;  although  experience  has  shown  that  the  first 
attack  usually  is  the  one  most  likely  to  be  the  cause  of  pericarditis,  while 
succeeding  ones  may  or  may  not  produce  fresh  seizures  of  pericarditis,  or  an 
aggravation  of  the  disease  where  it  has  remained  as  the  result  of  previous 
attacks  of  rheumatism. 

Clinical  literature  is  notably  deficient  in  the  reports  of  pericarditis  ending 
in  recovery,  while  the  recorded  cases  of  death  from  the  disease  as  verified  by 
autopsies  are  most  numerous.  Yet,  although  pericarditis  is  a  serious  malady,  ft 
is  not  commonly  fatal ;  and  this  is  especially  true  of  the  pericarditis  of  acute 
rheumatism.     But  it  is  a  frequent  disorder.     Sibson,*  with  large  experience 

*  Charlestown  Medical  Journal  and  Review^  Jan.,  1858.  '  Diseases  of  the  Heart 

'  It  was  found  in  more  than  half  the  cases  ])ubli8hed  by  Fagge  in  Transactions  nf  the 
Path.  Soc,  of  London^  vol.  xxv.  *  ReynoMs  Stfstem  of  MedicinCy  vol.  iv. 
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and  patient  observation,  has  collected  and  tabulated  facts  from  many  sources* 
In  that  particular  variety  of  pericarditis  which  is  the  accompaniment  of  acute 
artii-uhir  rheumatism  he  found  tliat  in  326  cjises  of  acute  rheumatism  admitted 
into  St,  Mary*B  Hos^pital,  about  one-fifth  of  the  eases  (63)  had  pericarditis, 
which  wai?  accompanied  in  54  cases  by  endocarditis ;  and  only  in  ooc-fourth 
of  the  whole  number  (79)  was  there  neither  pericarditis  nor  endocarditis. 
One-third  of  the  whole  number  of  cases  (108)  had  endocarditis,  and  a  fourth 
(76)  had  threatened  endocarditis,  the  signs  being  transient  or  imfierfect.  It 
b  notable  that  the  majority  of  the  ca&es,  regardless  of  sex  and  occupation, 
occurred  prior  to  the  twenty-lifth  vear  of  age;  and  what  is  equally  notable 
is  that  the  severity  both  of  the  ioint  and  tlie  heart  affections  was  greatest 
at  or  before  the  same  year.  Of  the  6S  ca^es  of  pericarditis  in  rheumatism, 
there  were  35  males  and  18  females;  of  these,  11  males  and  14  females  were 
from  sixteen  to  twenty  years  of  age,  and  the  fatal  crises  were  all  under  the 
twentieth  yean 

Pericarditis  happens  most  frequently  between  the  first  and  second  weeks 
of  acute  rheumatism,  although  tfiere  are  instances  in  which  it  occurs  later, 
and  ocaisionaliy  it  follows  a  sudden  subsidence  of  the  disease,  It  may  be 
observed  coincident  with  the  onset  of  the  rheumatic  attack,  and  even  preced- 
ing it  by  several  hours.  Latham  has  pointed  out  how  acute  pericarditis  ia 
more  to  be  looked  for  when  acute  rheumatism  is  sliifting  and  inconstant  in  ita 
eeat  than  when  it  ib  fixed  and  abiding. 

Having  now  looked  at  rheumatic  pericarditis,  we  may  examine  the  peri- 
carditis of  some  other  disorders.  In  that  claas  of  affections  known  as  Brtght'a 
disease  of  the  kidney  the  serous  membranes  are  liable  to  take  on  inflammatory 
action.  A  particular  preference  for  the  pericardium  seems  to  exist,  and  the 
affectionj^  are  the  cause  of  pericarditis  next  in  frequency  to  acute  rheuma- 
tism. The  tenrlency  varies,  however,  with  the  particular  kind  of  disease  of 
the  kidney  which  may  be  present.  Pericarditis  is  common  in  the  contracted 
kidney;  in  amyloid  degeneration  it  is  rare.^  Where  urremia  happens,  it  is 
apt  to  be  developed.  In  warm  climates  it  is  less  usual  m  an  accompaniment 
than  it  is  in  cold  and  damp.  But  whether  this  he  the  full  explanaticuj  of  the 
varying  frequency  of  pericarditis  as  an  attendant  upon  Bright's  diseai^e  in 
diflerent  countries  is  doubtful.  There  is,  however,  certainly,  as  we  learn 
from  the  elaborate  inquiry  of  Sibson,  a  varying  ratio.  The  complicjition  is, 
he  proves,  more  frequent  in  Germany  than  in  England,  least  frequent  in 
France. 

Let  us  now  take  into  consideration  other  diseases  which  in  their  course 
have  strong,  although  less-marked,  tendencies  to  involve  the  pericardium. 
As  a  class,  the  eruptive  fevers,  especially  scarlet  fever,  may  present  a  }>eri- 
cardial  lesion.  This  is  owing  to  the  fact  that  the  serous  membranes  gen- 
erally are  liable  to  become  inflamed  in  these  conditions;  but  another  ele- 
ment in  the  production  of  acute  pericarditis  may  probablv  be  found  in 
the  congestion  of  the  kidneys  which  is  apt  to  occur.  Pericarditis  is  not 
commonly  present  early  in  these  diseases,  but  rather  in  their  later  stages, 
when  the  bwly  ia  enfeebled  by  the  specific  poison  and  the  skin  is  susceptible 
to  the  slightest  variation  of  temperature.  It  is  then  that  the  weakest  and 
mo^t  vnlnemble  nart  will  be  attacked,  and  the  pericardium  may  prove  to  be 
the  most  vulnerable  part. 

Other  diseases  which  will  cause  pericarditis  are  those  dependent  upon  dys- 
cntsia  of  the  blood,  as  in  the  diatheses,  injuries  attended  by  shock,  and  those 
conditions  in  which  there  is  a  great  drain  from  the  system.  Perhaps  the  diath- 
esis most  apt  to  induce  pericjirdial  inflammation  is  the  scorbutic,  in  which 
the  impoverished  and  relaxed  state  of  the  system  frequently  manifests 
itself  by  inflammatory   lesions  of  a   low  grade.     In   injuries   or  diseases 

'  ZiermtaenU  Cyelopctdia^  vol,  xv.  p.  629. 
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where  there  is  excessive  suppuration  the  system  ia  so  wenkcncd  that  a  low 
form  of  perirarditia  is  prone  to  develop  itself.  Diseases  of  the  respiratorr 
organs,  as  phthisis,  pneumonia,  or  pleurisy,  also  enteric  inflammations,  will 
sometimes  produce  pericarditis.  Indeed,  any  disease  dependent  upon  or 
attended  by  a  greatly  deteriorated  condition  of  the  blood  may  cau^e  pericar- 
dJtia ;  for  the  health  of  the  heart  itself  is  determined  by  the  quality  of  the 
vital  fluid  from  whieh  it  draws  it^  own  sustenance  in  common  with  all  other 
structures  of  the  body,  and  any  vitiated  state  of  the  blood  seems  to  make  a 
special  impression  upon  the  heart  itself,  its  membranes  as  well  as  its  structure. 

MoREFD  Anatomy. — In  acute  pericarditis  the  serous  membrane  first  be- 
comes injected  with  blood,  and  the  injection,  starting  nt  a  single  or  at  several 
points,  may  become  diflxise.  If  the  engorged  vessels  do  not  relieve  themselves, 
infiltration  of  lymph  into  the  transparent  serous  layer  follo^vs,  producing 
thickening  and  opacity  as  well  as  slight  roughness.  Conseciuent  upon  this 
there  is  further  congestion,  the  merabi-ane  becomes  red,  with  possibly  here 
and  there  point*  of  inflammation  of  greater  intensity  than  that  surrounding 
the  original  lesion  ;  and  at  these  places  the  vessels  may  give  way  and  cause  a 
hemorrliage  into  the  sac  or  there  are  little  spots  of  ecchymosis  in  the  mem- 
brane. tJsually  there  is  a  drying  up  or  a  partial  suspension  of  the  serous 
secretion  from  the  turgid  membrane,  but  before  long  the  secretion  generally 
recurs,  and  is  even  increased  in  quantity.  Upon  the  surface  of  the  serous 
membrane  patches  of  coagulable  lymph,  more  or  less  extended,  are  ut  the 
same  time  exuded.  Under  the  microscope  the  bundle  of  fibres  of  connective 
tissue  of  the  membrane  appear  swollen  and  broken  up,  and  the  proliferation 
starts  which»  as  it  progresses,  determines  the  new  growth  and  the  viliosities. 
Portions  of  the  exuded  lymph  may  be  washed  off  and  be  found  as  shreds  in 
the  serum.  The  appearance  of  the  lymphous  deposit,  a^i  juBt  indicated,  is  not 
always  that  of  a  plain  smooth  layer,  but  may  be  velvety  and  villous,  like  the 
lining  of  the  small  intestine,  or  it  may  be  more  roughened,  or  it  may  be  h<mey- 
eoml>ed,  as  the  interior  of  the  stt>mach  of  IIhi  ailf,  or  be  in  ragged  shriidii  of 
varying  sizes,  either  single  or  in  bunches.  Again,  it  may  assume  a  lace-like 
texture,  as  of  fibres  coarsely  woven  together,  or  it  may  appear  as  if  the 
threads  were  attached  at  one  end  to  the  pericardium  and  at  the  other  floats 
ing  free.  All  of  these  various  forms  are  largely  due  to  the  heart,  which  in  ita 
action  presses  and  rubs  the  lymph-covered  surfaces  together  and  keeps  the 
softish  exudation  in  constant  agitation.  One  layer  of  lymph  may  be  super- 
imposed upon  another  until  the  deposit  becomes  very  thick.  It  is  this  Ivmph 
wmch,  existing  hefcire  fluid  is  effused  to  any  extent,  «lcter mines  what  cliniciana 
reeogniae  as  the  dry  or  plastic  stfige  of  j>ericarditis. 

Generally,  however,  there  is  efllision  of  considerable  liquid,  occasioning 
what  is  termed  the  stage  of  eftusion.  The  fluid  poured  out  is  serous,  alkaline, 
and  albuminous,  of  a  pale-yellow  color,  and  transparent,  but  it  may  he  ojmcjue 
and  milky.  It  may  have  flocculi  floating  in  it,  be  stained  any  shade  of  color 
from  red  to  bro^vn  by  the  coloring  matter  of  the  blood  or  by  exuded  bhj<Kl- 
corpuscles,  and  may  also  contain  pus.  The  quantity  of  fluid  varies  from 
a  few  ounces  to  several  pints,  hut  the  latter  amount  is  rare.  The  fluid  is 
usually  composed  of  the  watery  and  saline  elements  of  the  blood*  with  a 
small  quantity  of  albumen  and  a  trace  of  fibrin.  If  the  amount  of  fluid  bo 
small,  the  opposing  surfaces  of  the  pericardium  come  together,  and  the  lymph- 
ous layer,  becoming  more  or  less  orgxmized  by  the  presence  of  blood-vessels 
in  it,  makes  attachments  to  the  opposite  wall ;  in  this  manner  adherent  pcri» 
cardium  is  produced.  The  adhe^iion  may  vary  in  extent  from  tlie  slightest 
filamentous  attachment  to  complete  obliteration  of  the  pericardial  s«ic;  and 
it  may  be  readily  peeled  off,  or  it  may  be  so  closely  united  aa  to  become  a  imrt 
of  the  tissue  upon  which  it  lies.  As  the  disease  progresses  the  serum  and^  in 
lixceptlonal  ciises,  the  fibrinous  deposits  may  be  entirely  reabsorbed  and  leara 
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but  little  evidence  of  the  previous  inflainmiition.  The  white  milky-looking 
spotJ?  often  found  in  autofwies  are  regarded  by  nmuy  ns  the  remains  of  cured 
l>ericurditis,  ijut  tJiey  are  more  likely  the  result  of  nutritive  changes  and  con- 
sequent tissue^alteration.  Fibrinous  deposits  are  not  always  entirely  removed. 
In  complete  adhesion  of  the  pericardium  they  may  be  eoiisiderably  reduced, 
but  the  gac  never  regains  its  riurmai  appearance,  and  when  the  adhesions  are 
partial  they  remain  j^erraanentiy. 

The  formation,  density,  and  organisation  of  the  lymph  depends  largely 
upon  the  cause  of  the  pericarditis.  The  more  acute  the  attack  and  the  greater 
the  oonstitutional  disturbance,  the  more  likelih(ii>d  there  is  of  rapid  eifusion 
of  lymph  and  of  its  speedy  organization,  wliether  it  form  adhesions  or  not 
Where  the  iibrin  is  exuded  under  the  intluenee  of  a  subacute  or  chronic 
diaeiwe,  the  formation  will  be  slow,  paler*  less  highly  organized,  softer,  and 
if  adhesions  form  they  will  be  less  strong. 

The  heart  participates  in  the  inilamniation  of  the  pericardium,  and  if  it 
be  fur  any  time  subjeetefl  to  the  pre;^ence  of  the  fluid  effusion  its  walls  degen- 
erate and  a  granular  atrophy  occurs.  Besides  this,  in  extensive  ond  firm 
adhesions  there  is  likely  to  be  primary  hypertrophy  followed  by  dilatation, 
the  walls  being  enfeebled  by  degeneration,  and,  it  may  be,  becoming  thinner. 
At  tirst,  the  etfbrt  to  overcome  the  pressure  of  the  pericardial  effusion  pro- 
duces the  hypertrophy ;  then  the  more  or  lass  complete  binding  down  of  the 
walls  of  the  heart,  preventing  complete  systole  and  weakening  their  inherent 
elasticity,  and  the  pressure  upon  the  coronary  vessels,  depriving  the  heart  of 
the  bliKjd  necessary  for  its  healthful  existence,  are  the  causes  of  the  degener- 
atiiin  and  wasting  of  the  walls  and  of  the  dilatation  of  the  cavities. 

Pus  in  the  pericardium,  as  a  result  of  pericarditis,  may  appear  very  early 
in  the  inffammatory  attack,  or  it  may  occur  aftgr  the  effusion  of  lymph  and 
Berum.  It  may  happn  but  in  small  amounts  smeared  over  the  surface  of  the 
membrane,  or  be  j>rofuse  in  quantity.  Pus  may  also  arbe  from  small  ab- 
scesses in  the  tissue  of  the  heart  bursting  through  the  pericardium.  It  may 
be  the  result  of  injuries  to  the  perjcardium  or  to  the  intlameii  membrane,  or 
it  may  oriy-tnate  in  the  migration  and  proliferation  of  the  leucocytes  of  the 
blood.  The  microscope  in  doubtful  cases  gives  us  the  best  idea  rif  their  prev- 
alence and  uuantity,  as  well  as  of  the  amount  of  hlood'corpuscles  present. 
Where  pus  alone  exists  it  is  yellow  and  creamy ;  but  with  an  excess  of  serum 
or  fibrin  it  may  be  thinner  or  thicker  in  consistence,  the  entire  heart  being 
bathed  in  the  fluid. 

The  lesions  of  chronic  pericarditis  differ  but  little  from  the  acute,  except 
as  to  their  inception  or  the  initial  stage.  The  change  tnnji  the  acute  to  the 
chronic  form  may  occur  in  a  very  few  days,  or  even  in  less  time,  and  an 
auto}>sy  would  not  reveal  anything  to  dL'termine  the  fact.  Pericarditis  in 
any  torm  is  apt  to  be  associated  with  pleurisy,  and  adhesions  between  the 
pericardium  and  adjacent  pleura  are  eommon.  In  some  instances  the  dis- 
lendi.'d  sac  is  adlicrent  to  the  back  of  the  chest.  By  its  pressure  on  the  lung 
and  the  oesophagus  it  may  produce  secondary  lesions  in  them  as  well  as  in 
the  |ihrenic  nerves, 

Sympt<)M8, — The  symptoms  of  pericanlitis  may  be  so  slight  as  not  to 
attract  attention,  ^^^lere  they  are  noticeal>le  we  ffnd  pain  or  a  sense  of 
uneasin(»ss  or  of  pn^'^ure,  with  or  without  tencjerness  in  the  pericardial 
region.  The  paiii  or  uneasiness  is  not  infrerjuently  accompanied  by  pain 
or  tenderness  m  the  epigastric  region  when  [iressure  is  made  upon  it.  This 
arises  from  the  contiguity  of  the  part  and  the  pressure  of  the  diaphragm 
against  the  inffamed  and  tender  pericardium.  The  pain  is  s^imetinies  pre- 
ceded by  a  chill  of  varying  severity,  and  is  followed  oy  febrile  symptoms  of 
greater  or  less  intensity ;  but  these  may  be  bo  slight  as  to  escape  <fbservation 
altogether  except  by  taking  notice  of  the  markings  of  the  therm^imeter. 
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Yet  the  tliermometric  record,  although  indicative  of  fever,  has  nothing 
characteristic.  It  is,  I  think,  more  influenced  by  the  conditions  under  which 
pericarditis  happens  than  by  the  pericardial  inBammation  itself.  Often  the 
fever-curve  m  marked  by  decidecl  remissions,  and  as  the  result  of  the  peri- 
citrditis  alone  does  not  attain  a  hiy:h  degree.  In  the  aged,  Charcot  has  pointed 
out  that  the  temperature  of  the  nody  is  lowered  in  some  instances  of  acute 
pericarditis.  The  setting  in  of  pericarditis  in  acute  rheumatism  was  observed 
oy  Lorain  to  depress  the  thermometric  marking,  and  Brouardel  has  noted  the 
same  effect  at  the  onset  of  pericarditis  in  typhoid  fever.* 

The  action  of  the  heart  la  increased  in  frequency  and  force,  as  indicated  by 
observing  the  Lmpulee  and  the  pulse  at  the  wrist.  There  may  be  present,  in 
diflerent  degrees,  difficulty  of  breathing  or  a  sense  of  suflbcation  ;  difficulty 
in  swallowing;  also  cerebral  disturbance,  as  headache,  dizziness,  sleeplessneiis, 
mental  depression,  fear  of  impending  death.  Besides  these  we  may  meet  with 
hiccough  and  nausea  and  vomiting.  But  any  or  all  these  symptoms  may  also 
occur  in  rayocarditw  and  in  endocarflitis,  anrl  are  therefore  not  of  themselves 
diagnostic ;  they  only  serve  as  iiulirntors  of  the  direction  in  which  to  seek 
the  cause  of  disturbance.  Some  of  tUv  hitter  symptoms  may  be  so  aggravated^ 
particularly  thm^e  manifested  by  the  nervous  system,  that  att*?ntion  is  abfi*> 
lutely  diverted  from  the  seat  of  the  disease.  Indeed,  they  are  often  very  mis- 
leading; and  I  cannot  even  agree  to  Hayden*s  statement'  that  with  few  excep- 
tions the  symptoms  of  pericarditis  take  precedence  of  the  physical  signs*  tliough 
they  cannot  be  regarded  as  sufficiently  distinctive  to  warrant  a  fiositive  diag- 
nosis. Doubtless  these  symptoms,  however  suggestive  of  pericarditis,  may  be 
found  to  depend  upon  other  caust^s.  Witli  so  little,  then,  of  a  positive  nature 
to  assist  us  in  our  search ^  we  should  be  always  at  great  loes  were  it  not  tor  the 
physical  signs, 

Physical  Signs.- — The  chief  of  these  are  determined  by  inspection  of  the 
chest,  by  palpation,  by  auscultation,  and  by  percussion. 

Inspection. — ^In  inspection  of  the  chest  the  age  of  the  patient  is  to  be 
regarded  in  the  interpretation  of  tlie  appearances.  In  pericarditis  with 
effusion  we  are  apt  to  find  a  change  in  the  shape  of  the  chest — a  buljring 
in  the  region  of  the  heart,  even  though  the  effusion  be  somewhat  snuill  in 
quantity.  This  change  is  more  apparent  when  it  occurs  in  young  [tersons, 
where  the  chest-walls  are  very  elastic.  In  those  advanced  in  years,  in  whom 
the  costal  cartilages  are  more  or  less  ossified  and  the  elasticity  of  the  rib 
materially  altered,  or  where  the  chest-walls  are  bound  down  by  pleuritic 
adhesions,  the  shape  of  the  chest  may  be  mat^^rially  altered  and  yet  not  be 
very  apparent.  Tne  intercostal  distension  is  in  any  case  a  matter  for  investi- 
gation. The  chest  shows  a  bulging  in  the  pericardial  region,  slightly  dimin- 
ished by  a  dorsal  decubitus  and  but  little  influeoced  by  the  act*  of  respiration. 

Palpation, — This  gives  us  an  idea  of  the  amount  and  outline  of  the  ten- 
derness, which  is  often  found  to  correspond  with  that  of  the  inflamed  peri- 
cardium. It  also  enables  us  to  determine  to  some  extent  the  limit  of  dis- 
tension of  the  pericardium,  the  location  of  the  heart,  and  the  shai>e  of  the 
sac,  Wc  also  ascertain  the  impulse  of  the  heart.  Now,  at  first  this  is  some- 
what increased,  although  it  is  apt  to  be  irregular.  As  eifusion  of  liquid  takes 
place,  the  heart  is  displaced  generally  backward  and  upward,  and  the  impulse 
becomes  indistinct  or  imperceptible.  A  slight  wavy,  irregular  motion  difiuged 
over  considerable  part  of  the  cardiac  region  may  take  its  place. 

Perciifesiun. — During  the  dry  stage,  unless  a  very  considerable  amount  of 
lymph  be  extravasated,  the  natural  percussion  dulness  in  the  cardiac  region 
is  nut  appreciably  altered.  When  the  pericardium  becomes  distended  with 
fluid  the  cardiac  dulness  iiuTeases  markedly,  particularly  in  a  traosvene 

*  Constantin  Paul,  Maladies  du  Grur,  Parb,  1883,  p.  130.  • 

*  Digmaee  of  the  Heart  and  Aorta, 
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manner;  and  as  the  pericardium  is  conoidal  in  shap€,  but  its  position  the 
rev^erse  of  that  of  the  heart,  \\»  l>ase  resting  upon  the  diaphragm,  with  its 
distension  a  roughly  pyramidal  outline  of  dulness  is  found,  the  apex  being 
near  the  root  of  the  vesselB,  the  base  upon  the  diaphragm.  A  great  deal  of 
stress  has  been  laid  on  this  shape  of  the  percussion  diilncss— Tuuch  more,  I 
think,  than  in  jx^int  of  fact  is  warranted,  f(ir  it  is  not  always  to  be  distinotly 
made  out.  Rotch^  has  called  attention  to  the  dulneas  being  early  manifest  in 
the  fifth  intercostal  space  of  the  right  side,  and  in  all  large  effuBions  it  is  sure 
to  extend  across  the  sternum.  It  may,  when  the  sac  is  much  distended,  reach 
as  high  as  the  first  rib,  as  low  us  the  seventh  rib,  and  below  the  ensiform 
cartilage,  and  the  line  of  the  lower  dulness  may  become  continuous  with  that 
of  the  displaced  liver.  The  dulneaa  may  extend  on  the  left  side  backward 
almost  to  the  spinal  column  and  across  tlie  sternum  to  the  right  nipple.  The 
duhiess  is  somewhat  inilueQced  by  position  ;  changing  from  side  to  side  alters 
the  line  of  the  fluid. 

Auscultation. — Pericarditis  is  not  discoverable  without  the  signs  by  auscul- 
tation, and  it  is  the  interpretation  of  these  signs  which  enables  us  to  distinguish 
the  various  stages.  We  must  bear  in  mind  that,  roughly  speaking;  there  is 
first  a  stage  of  suspension  of  the  serous  secretion,  and  consequent  dryness  of 
the  pericardium  ;  secondh^  eifusion  of  lymph  or  fibrin ;  thirdly,  effusion  of 
serum  or  sero-pus.  Now,  the  question  arises  whether  we  can  distinguish  the 
first  effect  of  the  inflammation  on  the  serous  membrane,  which,  indeed,  may 
be  exceedingly  short  in  duration,  limited  to  a  few  hours.  From  the  fact  of 
there  being  a  suspension  of  secretion  and  absorption  of  that  wliich  has  been 
normally  secreted,  it  becomes  evident  that,  the  parietal  pericardium  coming 
into  direct  contact  with  the  visceral  layer,  certam  sounds  will  be  caused  by 
the  friction  of  the  heart  in  its  action.  Can  we  discern  them?  Great  differ- 
ences of  opinion  have  been  expressed  with  reference  to  this ;  indeed,  it  has 
even  been  questioned  whether  sounds  would  be  or  would  nut  be  produced. 
Stokes  doubted  the  competency  of  simple  dryness  of  the  perimnlium  to 
generate  friction  phenomena.  Collin,  on  the  cfuitrary,  held  thai  this  is 
actually  the  condition  of  the  pericardium  indicated  bv  tiie  new-leather  sound. 
To  this  Walshe  makes  assent.  Hay  den'  says:  "I  have  never  met  with  a 
case  which  would  warrant  me  in  asserting  that  a  state  of  simple  dryness  and 
vascularity  of  surface  may  give  ris^e  in  I  he  pericardium  to  veritable  friction 
sound.  I  do  not,  however,  deny  the  possibility  of  an  occurrence  which,  the- 
oretically, would  seem  not  improbable.  In  eyery  instance,  without  exception, 
in  which  I  have  had  the  advantage  of  determinmg  by  post-mortem  examina- 
tion of  the  body  the  condition  of  the  K*rous  svirface  of  the  pericardium,  where 
friction  sound  of  indubitable  pericardial  origin  had  existed  during  tlie 
patient's  last  illness,  I  have  found  lymph  in  greater  or  less  quantity  elfused 
u|>on  the  surface."  My  own  experience  is  iintirely  in  accord  with  this.  The- 
oretically, I  grant  the  possibility.  Practicully,  I  have  never  seen  it;  and  in 
the  suspected  cases  lymph  has  always  buen  found,  with  the  single  excefjtion 
of  a  case  in  which  the  iriction  sound  bad  disappeared  nearly  a  week  before 
death,  which  resulted  from  kidney  lesion,  and  where  it  was  reasonable  to  infer 
that  the  lymph  had  been  absorbed. 

The  friction  sound,  then,  is  the  sign  of  exudation.  Since  it  was  originally 
described  by  Stokes  in  1833  it  has  been  likened  by  different  observers  to 
familiar  objects,  such  hb  the  crackling  of  parchment  and  the  new-leather 
sound.  It  is  generally  most  evident  at  the  bai=ie  of  the  heart,  is  couriideralily 
influenced  by  pressure,  is  more  often  double  than  single,  frequently  resembles 
a  double  cardiac  murmur,  and  justifies  the  name  of  a  to-and-fro  sound  given 
to  it  by  Watson.     The  friction  sounds  change  from  time  to  time  according  to 

*  Sodcn  Medical  and  Surgtcftf  Jounuif^  1878,  vol.  xcix. 
^Dmatu^  tht  Heart  and  Aoria^  Philiwla.,  1S75,  vol.  i.  p.  327. 
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the  character,  quantity,  and  stage  of  the  exudation,  ceasing  altogether  when 
«dht?sions  have  taken  place  or  fluid  has  been  effhsed,  to  return  again  as  the 
fluid  is  absorbed,  and  to  cease  wlien  recovery  has  taken  place.  They  exhibit 
an  inspiratory  rhythm  very  niu*'h  intensiified  by  f\x\\  inspiration.  AJthough, 
as  the  place  of  election  of  tlie  inHaniiiiation  is  at  the  base  of  the  heart,  we  are 
apt  to  find  the  friction  there  earlieM  as  well  aa  longest,  this  is  not  invariable; 
for,  as  al)ove  stated,  tlie  morbid  process  may  begin  anywhere  in  the  continuity 
of  the  pericardium. 

Next  to  the  friction  sound,  the  most  valuable  signs  in  pericarditis  are 
derived  from  the  mufliing  of  the  cardiac  i^ountiB.  This  is  particularly  valu- 
able in  tlie  stage  c)f  etilision,  for  prior,  notwithstanding  the  friction  phenomena 
are  somewhat  obscure,  they  do  not  render  the  sounds  of  the  heart  fainter  to 
any  material  degree.  The  cardiac  sounds  become  less  and  less  disstiuct  as  the 
fluid  increases.  The  lieart  sounds  cease  to  be  audible,  just  as  is  the  case  with  the 
friction  souud,  from  below  upward,  lieginning  to  1m?  indistinct  at  the  apex  of  the 
heart.  Gradually  and  lastly,  the  souuds  of  the  aorta  and  pulmonary  valves 
are  lost,  but  not  entirely,  unless  there  be  a  large  amount  uf  fluid  pui»hi&g  up 
the  f)eric:irdium  at  its  attachment  around  the  roots  of  the  great  vessels,  and 
the  second  sound  at  these  valves  is  scarcely  ever  wholly  gone.  Sudden  effu- 
sions of  large  rjuantities  of  fluid  are  so  rare  tbnt  the  progressive  extinction 
of  the  cardiac  sounds  becomes  an  important  element  in  diagnosis  and  prog- 
nosis. It  has  already  been  noted  that  the  friction  sounds  linger  around  the 
ba«e  of  the  heart;  this  may  happen  with  even  considerable  effusion.  Aa 
regards  the  character  of  the  fluid  influencing  the  distinctness  of  the  c4trdjac 
Bounds,  I  think  it  may  in  general  terms  be  stated  that  if  the  eflu«<inn  be  dense, 
sero-purulent,  or  purulent^  the  sounds  of  the  heart  are,  in  proportion  to  the 
8i7.e  nf  the  efiusion,  relatively  more  ohscurcil  than  when  this  is  thin. 

DiAGynwifl. — The  diagnosis  of  pericarditis,  as  before  remarked,  cannot  be 
determined  by  any  but  physical  signs,  and  even  these  signs  may  not  be 
sufficient  for  us  to  come  at  once  to  a  positive  conclusion:  the  refinement 
of  perception  necessary  to  detect  and  pro|i€Tly  interpret  the  delicate  changea 
which  occur  in  some  cases  is  still  lacking  to  us.  In  reviewing  the  general 
diagnosis  of  pericarditis  we  must  l>ear  certain  facts  in  mind.  The  acute 
malady  has  a  very  dissimilar  origin.  It  usually  seta  in  with  a  fever, 
ordinarily  not  of  high  grade,  which  may  be  preceded  by  a  chill  of  dif- 
fering inten.sity ;  the  pulse  is  decidedly  accelerated  and  of  varying  regu- 
larity, not  uncomniontt^  strikingly  irregular ;  on  the  other  hand,  the  nervous 
phenomena  nuiy  be  the  moj't  prominent.  Craigie*  obs4:!rv^ed  long  ago  in  a 
case  of  pertcarrlial  inflammation  in  a  girl  of  fourt^«n  that  the  only  prominent 
symptom  besides  the  symptom  of  fever  was  constant  tossing  of  the  extremi- 
ties and  person,  jactitation  similar  to  the  motions  of  the  dance  of  St.  Vitus. 
Roeser  of  Bartenstein  observed  the  same  f^ympt^mi  in  a  child  of  nine  years. 
There  is  at  times  early  delirium^  very  frecjuently  considerable  re^stleji^ness, 
with  more  or  less  of  an  anxious  expression  of  countenance.  Quick  en  e<i 
rather  laborious  breathing  is  often  early  observed,  and  siD  is  pain  in  the 
praM'ortlial  region  directly  under  or  near  the  sternum,  perhaps  extending  to 
the  letl:  shoulder,  acute,  severe,  and  shooting,  increased  by  pressure  and  motion, 
and,  as  Peter'  has  p<^)inted  out,  associated  with  pain  m  the  phrenic  nerve, 
elicited  by  pressure  between  the  two  insertions  of  the  stemo-mastoid  and  also 
found  on  each  side  of  the  xiphoid  appendix.  But  the  pulse  may  be  regular, 
the  lireathing  not  perceptibly  accelerated  or  laborious,  and  even  the  important 
symptom,  pain,  may  be  wanting  from  the  beginning  to  the  end  of  the  diBeiaae. 
"rhL*  occurs  in  the  so-called  Intent  cases. 

Since  pericarditis  is  frequently  attendant  upon  certain  claesee  of  diaeaso^ 

*  Elai\a%U  ^the  Proetiee  <^  Phy&ic,  Edinburgh,  1837,  vol.  ii.  p.  151. 
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icute  articular  rhcumfltism,  Bright's  dkense  of  the  kidneji*,  the  eruptive 
fSvers,  it  belnwves  the  physinlnn  to  be  on  the  alert  iind  exaniine  the  heart, 
even  though  nothing  point  to  it5  involvement.  Reminded  of  this  faet»  we 
nnist  seek  for  tho^e  si^ns  which  will  enable  n^  to  diiiLrnosticate  early  the 
cardiiic  disea.^.  And  in  nny  eiisse  the  first  s^Agn  of  impoitance  detected 
will  be,  in  all  probability,  the  friction  sound,  j2:enprally,  but  not  invariably, 
first  heard  at  the  ba^-^e,  and  prone  to  nmsk  the  natural  KoundiH  of  the 
heart.  At  all  events,  thi^s  is  the  case  when  the  t'rietion  sound  ia  localized  at 
the  apex  of  the  heart,  as  it  occasionally  15,  before  there  is  very  marked  devel- 
Ofiment  of  the  lymph -deposit ;  it  is  then,  too,  that  from  \i^  ?oftne.'^  the  friction 
may  he  mistaken  for  a  n^^rgitunt  mitral  murmur.  The  friction  may  at 
times  l>e  felt  by  applying  the  hand  to  thu  resjion  of  the  heart.  This  friction 
fremituis  is»  however,  far  from  eon^tant,  and  can  hardly  be  considered  of 
much  diatrnostic  value,  notwithstanding  the  high  authority  of  Stokes,  who 
looked  upon  it  as  distinguii*hing  pericarditis  from  valvidar  disease.  Prior  to 
the  existence  of  the  friction  sound  we  may  suspect  pericarditis  by  the  sense 
of  general  distress  and  the  droppiug  of  pulse-beals  or  the  otherwise  altered 
ciirdiac  rhythm.  But  the  diagno^^is  is  presumptive;  the  friction  phenomena 
make  it  positive.  Until  the  quantity  of  fluid  is  sufficient  to  separate  the  twf> 
walls  of  the  sac  the  rubbing  snund  will  be  apjiarent  The  friction  sound 
never  disappears  suddimiy,  and  this  gradual  disappearance  points  to  the 
formation  of  fluid  and  may  he  regarded  as  a  truly  diagnostic  sign.  The 
Huid,  following  the  laws  of  gravitation,  seeks  the  most  dependent  portion  i>f 
the  sac,  wliieb  it  more  or  less  fully  distends ;  in  consequence,  the  disappear- 
ance of  the  friction  begins  at  tlie  bottom  of  the  sac  and  at  the  apex  of  the 
heart  and  gradually  extends  upward  to  the  base.  Adhesions  of  the  pericar- 
dium will  modify  ami  may  entirely  prevent  the  fornnxtion  of  the  friction 
fi^junds.  If  the  adhesions  be  local,  and  if  no  lymph-de^Kisit  l>e  present 
between  them,  there  win  l>e  no  friction;  so  also  where  the  adhesion  is 
general  the  friction  sound  is  destroyed.  Wherti  local  adhesions  and  por- 
tions of  tree  surface  more  or  less  covered  by  the  lyniph  exist,  the  heait, 
lK?ing  allowed  sufficient  motion^  j>rodu<'<\s  friction  sounds  which  may  l>e 
found  anywhere  over  its  surface  except  at  the  points  of  adhesion.  From 
the  character  of  these  sounds  the  location  and  the  extent  of  the  adhesions  and 
of  the  cardiac  movements  may  be  determined,  for  **tlie  rliythm  of  the  |)eri* 
cardial  friction  sound  is  as  the  natural  movement  of  the  portitm  of  the  heart 
engaged  and  the  mobility  of  the  opposed  surfact^,''  says  Hayden '  very  truly. 

In  weighing  the  vahie  of  friction  sounds  in  diagnosis,  esiH'cially  in  ileter- 
inining  whether  they  are  prmluccd  in  the  |>ericardium  and  not  in  the  adjacent 
pleiira^we  have  the  simjde,  thcjugh  not  infallible,  method  of  discrimination  of 
letting  the  patient  cease  breathing  for  a  moment  and  then  aiisculting  the 
heart:  they  persist  if  pericardial  This  test  will  fail,  however,  in  case  a  por- 
tion of  the  pleura  adjacent  to  tlie  ]>ericardium  also  be  covered  with  lymph: 
then  the  heart's  motion,  transmitted  through  the  pericardium,  may  produce 
jdeuritic  friction  even  while  the  lung  is  at  rest.  In  such  a  i*ase  if  a  friction 
fremitus  be  felt  it  w*ill  pass  beytmd  the  cardiac  area,  while  in  periearditrs 
without  associated  jileurisv  it  w*ill  not  be  likelv  to  extend  farther  than  the 
normal  limit  of  c".nliac  dubiess.  The  pericardial  friction  sotind  may  be  some- 
times noticed  more  or  less  extensively  over  the  whole  chest  in  children,  and 
also  in  adults  with  hypertrophy  of  the  heart,  hut  this  is  far  from  beiuL'  usual. 
There  may  be  a  friction  sound  produced  by  the  action  of  the  normal  heart  in 
an  inflamed  roughened  pleura.  This  is  very  difficult  to  distinguish  except  by 
the  attending  syn^ptoms.  The  sound  is  perceived  near  the  apex  of  the  heart. 
It  is  not  apt  to  occur  with  each  beat  of  the  heart,  and  may  f^e  absent  in  held 
expiration, 
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In  the  diagnosis  of  pericanltal  effusion,  when  at  all  extensive,  we  have,  io 
judging  of  the  ararmut  of  fluid  in  the  pericardium,  to  take  into  aceouut  the 
increasing  dygpncea  with  a  (h?cjded  suifocative  tendency,  the  dizzine^se,  the 
pallor  or  lividity  of  the  countenance,  the  swollen  eer\ical  veins,  the  bluish  , 
nails,  the  heart  fiutterings?,  the  weak,  rapid,  and  irregular  pul^»  the  drowsi-  | 
ne^s  or  tendency  to  mental  wandering.  But  the  physical  signs  of  the  efiusioa  i 
above  detailed  are  of  the  greatest  value,  although  they  give  us  but  Httle  I 
info miat ion  as  to  the  character  of  the  fluid.  Even  in  large  etiumong  the  ! 
trietion  sound  may  not  disappear  from  the  base.  Indeed,  Balfour^  records 
m  the  result  of  his  observution  that  **  however  large  may  be  the  elfusion, 
basic  friction,  if  it  have  once  existed,  is  never  effaced."  It  is  statril  tliut 
when  the  amount  of  tluid  does  not  entirely  fill  the  i)ericardium  there  may 
be  a  splashing  stjund,  and  the  location  of  the  sound,  ag  wed  as  that  of  the 
nercussion  dulncss,  will  be  changed  by  changing  the  position  of  the  patient'i 
nody.  I  have  never  observed  this  s]iUishing  sound.  The  extent  of  percuwion 
dulness  is  no  aljflolute  sign  of  the  extent  of  effusion.  Tiie  area  of  cardiac  dul- 
ness  may  be  materially  influenced  by  the  f(dlowing  circumstances:  the  ante- 
rior margins  of  the  lungs  wliich  overlap  the  front  of  the  heart  may,  frora 
emphysema,  give  rise  to  percussion  resoufince  over  the  heart,  even  though 
considerable  eflusion  have  taken  place ;  the  anterior  margin  of  the  lungs, 
becoming  solidified  and  having  strong  pleuritic  attachments  to  the  pericar- 
dium and  anterior  chest- wall,  may  increase  the  dubiess  over  the  heart  and 
prevent  the  recognition  of  the  etfusiou  in  the  pericardium ;  eflijsion  in  the 
pleural  cavity  of  one  or  both  sides  may  prtiduee  similar  n*«ults.  Balfour* 
in  fact  mentions  a  cjise  of  his  own  in  which  the  pericardijd  dulnesw  was 
merged  in  the  pleuritic  duhiess,  and  cnreful  iiuscultatiou  tidied  at  any  time  to 
detect  friction  sound :  the  coexistence  of  pericarditis  was  surmised,  but  could 
not  be  detected,  Aflcr  death  the  pericardium  was  found  to  be  distended  1  with 
reddish  seruui,  ami  both  ib<  surfaces  were  coated  with  shaggy »  hi oo<i-st4iincd 
Ivmph.  Such  cases  are  unusual,  yet  I  have  met  with  a  similar  instance. 
Lastly,  a  growth  in  the  nnterior  mediastinum  may  be  the  meiuis  <»f  masking  < 
or  being  mistaken  for  pericardial  effusion  by  changing  the  dulness  in  the  car- 
diac region  and  altering  the  canh'ac  sounds,  or  it  may,  by  obstructing  Hie  cir- 
culati^m,  cause  effusion.  When  an  effusion  of  fluid  takes  place  into  a  p«r^ 
t  iid  I  y  ad  he  re  n  t  peri  ca  rd  i  u  ra ,  t  he  *a  rea  o  f  ca  r  d  i  a  c  d  u  I  n  ess  n  j  ay  be  i  r  regu  la  r  o  r 
rci^tricted,  or  both,  the  shape  and  size  depending  on  the  length  and  »trexigtb 
of  the  adhesions. 

Some  of  the  results  of  large  effusions  show  themselves  on  other  organa. 
The  liackward  pressure  of  the  fluid  upon  the  bronchi,  trachea,  aorta,  and 
cpsophns:us  interferes  with  their  functions  and  actions.  There  may  be  bron- 
child  (»r  blowing  respiration  hoard  over  the  lung,  due  to  compression  of  the 
parenchyma.  The  fluid  around  the  heart  prevents  free  motion  of  the  orgjin, 
although  not  to  so  great  an  extent  Bs  in  adherent  pericardium;  complete 
diast<de  does  not  occur;  the  auriclen  and  ventricles  are  not  completely  filled  ; 
the  systemic  and  pulmonary  circulations  become  engorged,  and  pressurv  \% 
exerted  upon  the  coronary  arteries,  thus  disturbing  the  nutrition  of  the 
heart.  The  irregular  acticui  of  the  heart  occjisions  at  times  a  vibrution  which 
is  more  or  less  apparent  to  the  touch.  Percussion  of  the  liver  showe  enlarge- 
ment of  the  viscus;  this  Is  due  to  the  obstniction  of  the  ascending  vena  cava, 
which  prevents  a  free  emptying  of  its  bloorl  into  the  riglit  auricle,  and  conse- 
quently causes  a  backing  up  of  the  blood  in  the  gland.  If  the  pericardial 
etfusiim  press  u|}on  the  anterior  portion  of  the  chest,  it  may  produce  pain  and 
aggravate  all  the  other  symptoms,  such  as  the  pulmonnr\'  opi>reiisioni  the  diz- 
ziness, the  hurried  respiration,  the  increase  of  .pulse.  Water,  bltiod.  or  pUB  in 
the  pericardial  aac  gives  rise  to  the  same  physical  signs  as  serous  effusion,  and 

1  iJiseasei  ^  the  HmrL  '  Utd, 


PERWARDmS. 


^ 

h 


I 

i 

I 
I 

I 


cannot  be  dbtinguished  from  it  with  any  degree  of  certainty,  although  a  care- 
ful consideration  of  the  general  syraptonis*  presented  may  enable  us  to  make 
a  guess  which  can  only  oe  proved  or  disproved  by  an  autopy. 

Having  endeavored  to  show  the  most  prominent  features  eharacterizing 
pericarditis  in  its  various  stages  and  bearing  in  a  general  way  on  its  diag- 
nosis, we  ahall  examine  some  of  the  s|jecial  maladie^s  wh it'll  are  Hable  to  be 
confounded  with  it.  The  dis^eases  most  likely  to  be  mifituken  for  the  acute 
inHammatory  stage  of  pericarditis  are  inflammation  of  tlie  pleura  and  of  the 
endocardiura.  They  are  liable  to  occur  from  the  same  eaus<'*i,  and  may  he — 
indeed,  ot\en  are — concurrent.  Pleurisy  gives  rise  to  many  of  the  i?yni|>toraB 
of  pericarditis.  The  chief  difference  is  in  the  physical  signs,  some  of  which, 
however,  are  alike  iU  kind,  although  diflbrent  in  locality ;  for  in  pericarditis 
they  are  confined  to  the  regitm  of  the  heart:  in  pleurisy  they  are  spread  over 
the  whole  side  of  the  chest  and  are  most  perceptible  at  the  back.  This  is  tnie 
of  the  dulness,  and  for  the  most  part  of  the  friction  •ljuiuI,  which  when  of  peri- 
cardial  origin  is  very  rarely  heard  posteriorly.  Then  stopping  the  act  of 
breathing  if  the  sound  be  pleural  suspends  it.  At  times,  however,  as  aliove 
described,  we  meet  with  cases  in  which  a  friction  s^ynd  discovered  over  the 
heart  may  in  rtjality  be  produced  in  the  adjoining  pleura.  To  confound  the 
dulness  on  percussion  caused  by  liquid  in  the  pericardium  with  that  due  to 
liquid  in  the  pleura  is,  from  the  dliierent  site  of  the  liquid,  not  likely  to 
happen  unless  the  eflfusion  be  extremely  large ;  for  ordinarily  a  pericarditis 
uncomplicated  with  pleurisy  or  with  pleuro-pneumonia  does  not  change  the 
clear  sound  at  the  back  of  the  chest  nor  enfeeble  or  abolish  there  the  breath 
sounds  and  the  vocal  fremitus.  Besides,  elTusion  into  the  pleura,  if  it  irive 
rise  to  a  flat  sound  anteriorly,  does  not  occasion  the  special  pnec(jrdial  bulg- 
ing, and  shows  the  sounds  of  the  heart  unaltered  unless  the  pericardium  con- 
tain  fluid  also. 

Acute  pericarditis  is  likely  to  be  confounded  with  acute  endocarditis.  The 
chief  ditference  consists  in  the  physical  signs — the  friction  sounds  and  signs  of 
etfusion  in  pericarditis,  the  blowing  sounds*,  tbe  slight  alteration  of  percussion 
dulness  in  endocarditis,  and  the  fact  that  in  this  disease?  the  abnormal  nmr- 
murs  are  often  transmitted  beyond  the  cardiac  region  and  heard  in  the  carotids 
and  subclavian,  and  are  fiir  less  changeable  in  character  arid  in  pitch. 

There  are  other  affections  with  which  pericarditis  is  likely  tti  be  confounded, 
iuch  as  gastric  irritation  and  acute  inflammation  of  the  brain.  When  peri- 
carditis resembles  gastric  disorder  the  thoracic  symptoms  may  be  latent,  but 
the  disease  produce  the  manifestations  of  extreme  gastric  irritation  or  inflam- 
mation. There  are  nausea  and  vomiting,  and  tenderness  on  pressure  in  the 
epigastric  region,  yet  no  disease  of  the  stomach  may  be  present.  An  exam- 
ination of  the  cardiac  region  for  the  physical  signs  of  pericarditis  should  be 
nnide  in  every  caa©  of  persistent  vomiting  or  of  hiccough. 

W'here  the  s>Tnptoms  are  chiefly  cerebml,  the  cardiac  disease  may  be  over- 
looked;  indeed,  in  both  endocanlitis  and  pericarditis  the  insomnia  and  t^e 
active  delirium  may  throw  all  the  other  symptoms  into  the  shade.  The  vio- 
lent disturbance  of  the  bniiu  may  have  its  origin,  in  part  at  least,  in  the  con- 
taminated state  of  the  blood  which  occurs  in  tlie  aflections,  as  rheumatism  or 
B right's  disease,  with  which  pericarditis  is  often  associated.  But  it  is  possi- 
ble also  that  it  may  be  due  to  a  coexisting  endocarditis  of  wliich  the  products 
are  washed  into  the  brain.  In  ulcerative  endocarditis  cerebral  manifestations 
are  especially  common,  and  there  may  be  acute  mania  of  the  most  violent 
type,  as  in  the  case  reported  by  Sioli.^  Sibson  in  his  exhaustive  analysis 
poiuts  out  what  I  have  known  t(>  happen  in  more  than  one  instance,  that  the 
desponding  and  taciturn^ir,  as  he  ciUla  it,  sombre— delirium  of  |>ericarditi« 
lasta  from  two  to  three  weeks  to  as  many  months.  Indeed,  it  may  terminate 
*  ArehivJUr  PsychiatrUj  Bd.  x* 
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in  confirmed  insanity.    Any  form  of  nervous  dii^turbance  having  its  centre  of 
disorder  in  the  cerebro-spinul  imh  find  of  any  degree  of  intensity  may  be  seen 
in  ciises  of  pericarditis^  whether  produced  as  a  consequence  of  rheumatism,  of  | 
albuminuria,  or  by  other  CiULSCs.     The  easels  with  marked  nervous  sjmptOD 
are  apt  to  present  high  temperature,  105"^  or  more. 

The  diagnosis  of  periearditis  from  hypertrophy  of  the  heart  is  made  hy\ 
remembering  that  in  pericarditis  we  find  friction  sounds  priecordial  bulging;] 
peculiar  enkirgement  of  jjercussion  area,  eiifeeliled  impulse  and  heart  sounds,.! 
ne^ideis  the  presence  of  pain,  of  fever,  of  dyspnoea.     In  liypertrophy  the  area 
of  percussion  dulness  is  enlarged,  but  the  shape  is  normal ;  the  impulse  and 
heart  sounds  are  strong ;  no  pain  or  fever,  no  friction  rounds  exisL     The 
chance  of  mistaking  dilatation  of  the  heart  for  pericarditis  is  much  greater  j 
In  the  early  stag©  of  pericarditis  the  area  of  percussion  dulness  is  generally 
similar  in  size  and  shape  to  the  duhiess  in  dilatation.     But  soon  the  ditiercnc©  J 
both  in  size  and  shape  ofii-he  cardiac  area  becomes  marked,  the  shape  being] 
pyramidal  or  pyriform  in  jjericardial  etfusion,  while  in  dilatation  the  increaMi 
IS  lateral  and  does  not  extend  beyond  the  point  of  impulse.     There  is  nol 
friction  sound  in  dihitation ;  and    if  the  iirst  sound  be  weakened,  though  \t\ 
may  be  also  sharp  and  short,  the  second  sound  ia  evervwhere  distinct,  unJikie 
the  mufiiing  of  the  cardiac  sounds,  except  at  the  base,  in  pericardial  effusion. 

Tumor  of  the  anterior  mediastinum,  whether  solid  or  fluid,  may  become  a 
source  of  perplexity  in  determining  the  diagnosis  of  pericarditis;  for  by  the 
hiterposition  of  the  morbid  mass  between  the  chest-wall  and  the  heart  th«  ■ 
c^irdiac  dulness  is  increased  and  the  heart  sounds  are  lessened  in  distinctness  1 
and  perhaps  in  force ;  though  if  the  tumor  be  solid  and  very  dense  the 
sounds  may  be  intensified,  Pericnrdttis  may  also  he  associated  with  a 
tunmr,  and  a  diagnosis  under  such  circumstances  ia  attended  with  great  dif- 
ficulty.  A  tumor  of  tiie  anterior  mediastinum  is  comparatively  rare,  and 
seems  to  be  more  frequent  in  females  than  in  males,  although  the  statisticH  are 
meagre  and  not  conclusive.  There  may  be  displacement  of  the  heart  in  any 
direction  as  the  result  of  pressure  from  the  growth.  Should  this  be  eijuable  ia 
front  of  the  heart,  the  diagnosis  becomes  one  of  doubt,  for  the  same  altera- 
tion of  the  shape  of  the  chest  may  be  present  as  in  pericarditis  with  effnsion. 
If  the  tumor  be  malignant  or  scrofulous,  tumors  of  a  similar  character  may 
be  fiMiiid  in  the  neck^  axilla,  or  elsewhere,  and  aid  us  in  arriving  at  a  correct 
conclusion. 

The  differential  diagnosis  of  pericarditis  from  inflammation  of  the  anterior 
mediastinum  will  cause  at  times  no  ^slight  difficulty.     However,  inflammation  , 
of  the  anterior  mediastinum  is  infrecjuent.     It  may  come  on  without  as*iign- ^ 
able  cause  or  as  the  result  of  injuries.     It  may  be  produced  by  extension  of 
inflammation  from  adjacent  parts,  as  in  pericarditis ;  it  does  not  apj:>ear  in 
associntion  with,  or  as  a  consequence  of,  other  diseases,  such  as  rheumatism,  j 
renal  diseases,  Rcur\y,  or  the  exROthemata,  os  is  so  largely  the  caee  with  peri- 
cj|rditis.     The  ?yniptoms  resemble  those  of  pericarditis,  and  there  is  likely  to 
be  chill,  fiillowed  by  fever,  substernal  pain  and  weight,  pain  on  presisun?  over 
the  sternum,  accelerated  action  of  the  heart.     Respiration  is  more  or  less  dil^ 
fleult  and  painful,  on  account  of  the  movement^  of  the  cartilages  and  inter- 
costal  muscles.     The  disorder  in  respiration  becomes  the  more  decided  when  i 
the  inflammation  has  extended  to  the  pleura ;  there  is  also  pain  on  preir(»ure»j 
in  the  epigastrium.    The  physical  signs  of  mediastinitis  may  be  precisely  Rini-'l 
ilar  to  thasc  of  |>ericarditi8.     The  extension  of  the  inflanmiation  to  the  adJA**| 
cent  ]>urts  produces  the  characteristics  of  uncomplicated   inflammation  off 
thc5*e  parts,  and  under  such  circumstrtoces  tlie  distinction  is  far  from  beinfl 
easily  nmde ;  the  pleuritic  and  pericardial  friction  sounds  which  are  dev« 
oped  will  ufsturally  be  ascribed  to  atiections  of  the  pleura  and  pericapdiiii: 
alone.     In  accumulation  of  pus  in  the  mediastinum  no  little  uncert&intl 
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will  exist  in  determinmj?  the  difference  betweeo  tliia  and  periciirdial  efTu- 
eion.  The  percussion  diilness  nmy  extend  beyond  the  area  of  the  heart,  and 
take  the  form  of  the  area  in  etibsion  into  the  [pericardial  sac.  It  is  true,  how- 
ever, that  in  purulent  collections  in  the  iiieduistinuni  the  shape  of  ihe  |»er- 
eussjinn  dukiess  h  otleo  more  elongated,  extending  upward  to  the  storrio-elar 
vicuiar  articulation.  Should  the  accumulation  be  large,  we  meet  with  diffi- 
culty of  respiration  and  of  deglutition  from  pressure,  ns  in  pericarditij?  with 
eUusion  or  in  hydropericnrdium ;  and  there  may  be  elevation  of  the  etemum 
and  intercostal  bulging.  Abscci^s  of  the  niediaiitinum  tonds  tu  point  at  an 
intercostal  ^pace;  it  may  ako  do  so  in  the  s^crobiculus  cordis:  the  im|Hil&e  of 
the  heart  is  weakened  or  entirely  lost  and  the  heart  sounds  are  distant  and 
obscured.  There  is  apt  to  be  hectic,  with  headache,  delirium,  and  syncope* 
In  fact,  there  is  no  gyniptom  of  pericarditis  or  of  hydropcricardiuni  which 
may  not  also  be  found  in  acute  mediastinitis  or  in  the  acctmiuhitii>n  of  pus  hi 
the  mediaintinum.  Where  the  inflammation  cmi  be  traced  to  an  injury,  as  a 
blow*  upon  the  sternum,  or  where  there  exists  cartes  or  necrosis  of  the  ster- 
num, the  diagnosis  is  gretitly  facilitated.  The  inflammatory  symptoms,  while 
of  all  grades  of  intensity,  are,  as  a  rule,  more  intense  in  the  tonus  of  medias- 
tinitis  than  in  any  of  tlie  acute  stages  of  pericarditis.  In  cases  of  hbrinoua 
mediastinitis  associated  with  fibrinous  or  tibro-p  urn  lent  pericarditis,  Kuss- 
raaul  has  called  attention  to  the  diagnostic  value  of  a  pulse  intermitting  at 
regular  intervals  simultaneously  with  inspiration,  the  pulsus  pamdoxicus. 

Frognosis. — The  prognosis  of  pericarditis  is  exceedingly  variable,  dejK*nd- 
ing  largely  upon  the  primary  cause,  the  intensity,  the  stage  and  duration 
of  the  attack,  the  prior  condition  of  tlie  iudividuab  and  his  surroundings. 
The  general  prognosis  is  favorable  to  life  :  though  sotuo  of  the  older  writers 
were  disposed  to  look  upon  it  as  a  highly  dangerous  disease,  it  is  clearly  one 
from  which  recovery  is  frequent.  In  many  autopsies  of  individimls  who  have 
Bubeequently  dial  of  other  disease  the  evidences  of  cured  pericarditis  have 
been  found.  By  cured  it  is  not  wished  to  convey  the  idea  that  the  pericar- 
dium was  restored  to  the  condition  it  was  in  prior  to  the  intlammatory  attack, 
but  that  the  inflammation  had  ceased  without  injurious  consequences.  There 
may  be  recutxent  attacks,  and  they  are  fref|uently  of  a  subacute  charac- 
ter;  even  when  fibrinous  deposit  and  attachments  cotitinuc  to  exist,  it  often 
happens  that  the  movement  and  functions  of  the  heart  are  not  hiterferetl 
with.  Unless  the  diseiLse  be  exceedingly  severe  in  the  acute  stiige,  the  progno- 
Bis  ifl  decidedly  favorable.  When  the  attack  is  very  severe  there  are  strong 
reasons  for  believing  that  the  structure  uf  the  heart  is  also  involved,  and 
death  ensues  chieHy  from  the  hitter  complication. 

^l»ould  adhesions  take  place,  the  prognosis  is  unfavorable  in  proportion  to 
their  extent,  though  to  this  rule  there  are  decided  exceptions^.  If  effusion 
rapidly  develop,  the  proifnosts  becomes  at  once  unfavoraole,  death  resulting 
in  a  short  time  from  sudden  pressure  ufion  the  heart  and  its  palsy*  If^  how- 
ever^  the  effusion  accumulate  slowly,  the  parts  become  tolerant,  luid  a  large 
amount  of  fluid  may  be  thrown  out  without  fatal  consequences.  Where 
denth  occurs  it  usually  comes  on  slowly,  and  the  immediate  cause  is  from  the 
nreasure  of  the  large  effusion  upon  the  heart,  preventing  it^  free  dijistole. 
The  lungs  become  engorged  with  venous  blood,  and  asphyxia  of  the  heart 
ensues.  There  is  apt  to  be  general  dropsy  in  such  cases,  particularly  tedema 
of  the  lower  limbs  and  accumulation  of  fluid  in  the  serous  cavities,  as  in  the 
pleune,  and  the  patient  becomes  gradually  exhausted.  If  effusion  of  si-rum 
ne  accompanied  by  pus  or  by  blood,  or  if  there  be  pericarditis  with  pus  or 
blood  alone,  the  prognosis  is  unfavorable.  Balfour,'  however,  states  that 
recovery  is  not  impossible  in  purulent  pericarditis,  '*  for  the  elements  of  pus  are 
more  or  l&s  present  in  every  pericarditis,  and  pus  may  be  only  a  transitional 

1  iJiieases  of  Ute  Bcari^  1876,  p.  299. 
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etAge,  and  may  result  in  the  breaking  down  of  cell-elemeBts,  the  formation 
of  a  pathological  eream,  aud  its  complete  absorption,  and  the  perfect  cure  of 
the  disease."  The  cai:^eou8  format  ion »  or  even  the  pathological  cream»  is  rarely! 
met  with,  and  cannot  be  detected  prior  to  death.  Burrows*  records  a  ease  iji| 
wliicli  there  was  a  layer  of  concrete  pus  over  a  small  epace  in  a  perlcarditit 
of  seven  days*  duration.  Pericarditis  with  large  amount  of  nienibnm«| 
whether  this  be  coated  with  pus  or  not,  and  even  without  liquid  efiusion  iut 
the  sac,  is  always  of  grave  prognosis ;  so  are  cases  with  high  teinj>eraiun 
cases  complicate<i  with  pneumonia,  cases  in  which  the  dyspnc^a  is  of  iutensiiy 
di:5  pro  port  ion  ate  to  the  local  symptoms,  and  in  which  the  pulse  m  not  ia 
unisioii  with  the  impulse  of  the  heart 

The  pathological  changes  in  pericarditis  are  such  that  it  is  quite  impr*a&ibli 
to  determine  by  the  special  signs  or  symptoms  of  the  afTection  between  simplil 
pericarditis  and  a  pericarditis  the  result  of  ti^ansmission  from  diseast*  in 
adjacent  organs,  as  pleurisy  or  pneumonia,  or  as  a  complication  of  rheuma- , 
tism  or  Bright*s  disease,  except  by  the  hijstory  and  the  general  features  ofl 
the  case.    Yet  the  prognosis  is  vastiv  diiferent    The  prognosis  of  simple  periJ 
carditis  without  carditis  is  good.     Pericarditis  in  acute  articular  rheumatLsnt] 
is  generally  favorable  as  to  life,  and  is  nearly  as  favorable  as  simple  ^ 
carditis.     Balfour'  states  that  he  has  records  of  19G8  cases  of  diisease  treate 
in  the  Royal  Infirmary,  70  of  which  were  cases  of  acute  rheumatism,  with 
but  1  fatal  case  of  rheumatic  pericarditis.     My  general  experience  of  the 
favorable  character  of  rheumatic  pericarditis  without  marked  involvement 
of  the  deeper  structures  of  the  heart  corres|>onds  with  this,     I  except,  how 
ever,  the  comparatively  rare   cases   with    high   temperature,      A  temper 
ture  of  105°   is  always  grave.     The  prognosis  of  pericarditis   in   Brightll 
disease  is,  speaking  in  general  terms,  as  unfavorable  as  that  of  the  penc" 
ditis  of  acute   rheumatism   is  favorable.     The   pericarditis  of  poisons, 
pyn^riiia,  or  of  scurvy  is,  as  a  rule,  a  ver)'  serious  malady.     In  the  ei 
themuta  recovery  is  the  rule,  unless  there  be  extensh'e  pleurisy  or 
moniu  as  a  complication. 

In  injuries^  sueh  as  in  rupture  or  puncture,  the  prognoais  roust,  dej>eod  upon 
the  extent  and  the  character  of  the  injury,  the  condition  of  the  frntient,  and 
whether  or  not  the  puncturing  body  has  been  removed  from  the  woutuLj 
Geijcrally,  the^e  must  be  regarded  as  unfavorable  cases,  although  paracent 
of  the  pericardium  is  now  accepted  as  a  proper  operation  and  is  attende 
with  comparatively  little  risk.  The  cerebral  symptoms  occurring  in  periraj 
ditirt  can  hardly  in  themselves  be  regarded  as  unfavorable  to  life,  but  thef 
are  unfavorable  when  a&sociated  with  high  temjierature  and  when  tH)nsi<k 
in  connection  with  full  recovery  of  the  mental  powers.  Ke1a{)ses  and  recur 
rences  of  pericardial  attacks  have  strongly  fatal  tendencies.  Age  and 
contribute  materially  to  the  prognosis.  The  very  young  and  the  aged 
unpromising  subjects;  and  Bihson^  has  shown  that  while  females  ar«  som« 
what  more  liable  than  males  to  acute  articular  rheumatism,  males  are  mop 
often  attacked  with  rheumatic  pericarditis;  also  that  endocarditis  accon 
panics  pericarditis  more  frequently  in  males  than  in  females,  while  simpll 
eoducarditis  is  more  frequent  in  the  female  than  in  the  male.  He  also  shois 
that  while  pericarditis  affects  the  two  sexes  below  the  age  of  twenty-one 
nearly  equal  proportions,  after  the  twenty-fifth  jrear  males  are  three  time 
oftfnier  subject  to  it  than  females.  The  disease  18  greatlv  modified  by  oocu 
pat  ion  as  well  as  by  age.  Thus,  Sibson  has  pointed  out  tliat  fenaale  domestic^ 
servants  under  twenty -one  years  of  age  are  extremely  prone  to  acute  rheumatio 
pericarditis,  endocarditis,  and  carditis,  as  they  are  often  unequal  to  labor  and 
latigue,  and  are  easily  affected  by  draughts  and  by  exposure  t^j  wTt  and  ci»ld, 

*  Dhmders  of  the  Vrrrbml  Circuifjiion^  I^ndoD,  184d,  p.  187.  ■  Ojp.  Ctt^  p,  28S. 
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The  causes  of  deatb  in  pencarditis  are  various-  Death  may  occur  in  a 
few  hours  after  the  attack  by  the  rapid  etiuaion  of  a  large  quantity  of  fluid, 
eompreasin)^  aud  causing  mcclianical  paralysis  of  the  heart ;  or  it  luay 
happen  from  syncope  due  to  the  patient  making  sudden  exertion,  as  in 
getting  out  of  bed,  more  especially  if  there  be  a  large  amount  of  tloid  in  the 
pericardium ;  or,  again,  it  may  Ije  owing  to  paralysis  of  the  heart  from 
disturbance  of  the  cardiac  centres,  or  to  fatty  degeneration  of  the  cardiac 
walla  largely  induced  by  the  inflammatory  condition.  Again,  a  fatal  termi- 
nation may  be  caused  by  pneumonia  or  extensive  congestion  of  the  lungs,  or 
by  a  large  quantity  of  fluid  in  the  pleura,  having  its  origin  really  in  the 
proasure  exerted  on  the  veins  and  the  other  stryctures  by  the  pericardial 
eflnsion;  or  death  may  result  from  non-aeratbn  of  the  blood  and  from 
general  exhaustifai, 

Tkeatment, — In  the  treatment  of  acute  pericarditis  the  first  thing  to 
insist  upon  is  absolute  rest — rest  c>f  body,  rest  of  mind  ;  all  effort,  all  fatiguing 
conversation,  is  to  be  avoided.  The  diet  should  be  of  an  ea^sily-dige^ted  kind, 
nourishing,  but  given  in  small  quantities  at  a  tirae»  so  as  not  to  distend  the 
btomach.  Milk,  eggs,  animal  broths,  with  occasionally  just  enough  solid  food 
to  gratify  the  wish  of  the  patient,  constitute  the  best  diet  Further,  from  the 
very  outset  the  cause  of  the  malady  should  be  clearly  kept  in  view  and  the 
treatment  dbected  in  accordance.  As  so  many  cases  have  their  origin  in 
rlieuiimtism^  an  antirheumatic  trciitment  has  usually  to  be  carried  out.  But 
here  let  me  at  once  record  the  more  than  uselessness  of  the  salicylates.  They 
have  no  influcDce  when  pericarditis  has  arisen,  and  if  salicylic  acid  or  ita 
compounds  are  being  given^  they  should  at  once  be  stopped.  The  alkalies 
have  a  far  better  action.  Again,  speaking  in  general  terms,  opium  in  mod- 
erate dosts,  to  ket^p  the  nervous  tsystem  quiet  and  to  mcxlerate  the  general 
discr)mfort,  is  of  wide  applicability  and  si^al  use ;  few  are  the  cases  which 
it«  steady,  judicious  employment  will  not  benefit.  Especially  is  this  witnessed 
in  the  earlier  stages  and  before  marked  etTusion  occurs. 

Tfie  treatment  of  acute  pericarditis  is  much  influenced  by  the  stages  of  tho 
malady — ^whcther  it  is  seen  in  the  stage  with  plastic  exudation  ;  whether  this 
exudation  markeiliy  persist  and  but  little  liquid  eftusion  takes  place  ;  whether 
the  effusion  is  copious.  Now,  in  the  earlier  stages  and  before  aecided  eflusion 
bloodletting  was  at  one  time  much  in  vogue,  but  it  has  been  by  general  con- 
sent abandoned,  at  lca.st  general  bloodletting  has.  Local  bloodletting  is  still 
employed  by  some,  and  I  am  sure  I  have  known  a  few  cups  to  the  precordial 
region  or  leechas  there  api»Iicd  relieve  the  pain  and  make  the  action  of  the 
heart  more  regular.  It  is,  I  think,  in  robust  subjects  and  in  the  early  stagm 
decidtidly  to  be  recommended.  Mercurials,  like  general  hliiodletting»  have 
fallen  into  disuse,  Case^  of  pericarditis  have  been  seen  to  originate  in  those 
whose  gums  were  touched  by  mercury,  and  it  doea  not  preveut  c (fusion.  Cer- 
tainly, in  pfiricarditis  with  Wright's  disease  the  remedy  ratist  not  bo  thought 
of;  but  under  other  circumstances,  in  lingering  cases  with  extensive  plastic 
dejmsits,  or  in  elFusions  that  remain  uninfluenced,  it  is  worth  a  trial. 

The  application  of  cold  to  the  cardiac  region,  either  in  the  shape  of  cold 
compresses  frequently  changed  or  of  a  bladder  of  ice,  is  very  much  lauded  hj 
some  of  the  French  and  German  physicians.  Gcndrin's  method  consists  in 
keeping  a  bladder  of  ice  over  the  heart  for  from  one  to  three  hours  until  the 
pulse  and  temperature  come  down  to  about  a  normal  condition.  As  these 
rise  it  is  from  time  to  time  reapplied,  although  for  a  shorter  period ;  and  it  is 
thought  to  influence  both  the  pain  and  the  inflammation.  I  have  not  seen 
the  lutter  eflects  from  it ;  and  fVir  the  pain  it  is  less  trustworthy  than  the 
mure  commonly  tmijiloyed  hot-water  applications  and  ponltices.  Digitalis  is 
in  the  earlier  stfi;|es  an  admirable  remedy.  Its  use  in  small,  fVefjuently- 
repeated  doses  wili  render  the  action  of  the  heart  more  regular  aud  reduce 
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iU  frequency.  Friedreich^  and  Bauer ^  both  recommeud  its  emplovment  In 
large  clwes,  to  be  suspended  when  the  pulse  beotune.^  glower  or  irregular. 
Notwithstanding  it  might  be  thought  particularly  valuable  in  marked  eflti* 
sious  alike  from  its  touic  aetion  on  the  heart  and  it^  diuretic  pjwers,  mj 
clinical  experience  is  against  it  under  such  circumstances.  It  is  far  inferio 
to  the  free  use  of  stimulants. 

When  there  is  decided  eflusion  diuretics  are  our  eiain  dependence,  and 
squills  and  turtrate  or  acetate  of  |>otaasiuni  are  niotit  employed.  The  ucetnte 
of  rwjta^^iurii  is  very  serviceable — half  an  ounce  or  more  m  twenty -4i>ur  hours 
in  oroken  doaes.  Nor  need  we  w^ait  for  the  occurrence  of  the  effusion  lu 
begin  with  thb  remedy.  An  occasional  Iiydrago^'ue  cathailic  ift  abo  indi* 
cated  w'here  the  strength  of  the  patient  |>ermit^ ;  but  care  muiit  be  enjoiiie 
not  to  let  him  rise  to  go  to  stooL  In  lingering  eliusions  iodide  of  f»otafii)iut%l 
not  lejss  than  furty  grains  daily,  and  repeated  blisters  are  employed.  The 
latter  remedy  may  also  he  ujsco  early  in  the  case  where  tlie  friction  sound  id 
exteu-sive,  and  a  large  blii?ter  then  is  better  than  a  small  one. 

A  state  of  things  is  at  times  met  with  in  whicli  the  puke  is  weak,  the  extreo 
ities  cool,  the  effusion  large,  the  impulse  of  the  heart  very  faint,  the  heiirt  eH^ 
dently  struggling.     There  is  but  one  remedy  for  this — -the  free  use  of  stiin* 
ulus,  whiskey  or  brandy  or  wine,  whichever  m  best  taken.     Nor  do  rerebml 
symptoms  contraindicate — on  the  contrary,  they  more  decidedly  indicnte— 
stimuhmtis.     Tonic  doses  of  quinine  and  hypoilerniics  of  bnmdy  aid  in  this 
stage.     Should  the  symptoms  ptill   prove  unyielding  and  the  cflTusiun  larg^j 
the  question  of  puncturing  the  pericardium  will  arise ;  and  as  a  means  ad 
least  of  gaining  time  the  operation  is  strongly  indicateil.      Its  nmnner  afj 
performance  and   its  general  results  have  been  carefully  studied  by  Jwhu 
B.  Roberts,  and    to   his   remarks   in   this   volume    the    reader    is   refers 
We  cannot  he  too  careful  to  be  on  the  lookout  for  the  pulmonary  rnniplf- 
cations,  pleurisy  or  pneumonia,  which  are  so  apt  to  be  found  in  «• 
carditis.      They   require  prompt  treatment,  but  they  ill  bear  d*  j 
They  demand,  among  other  means,  often  quinine,  and  the  grejitest  anentioiiJ 
in  sustaining  the  action  of  the  heart  and  in  keeping  the  kidnevs  actively  \ 
work.     When  the  dyspncea  is  very  great,  and  there  is  considera'ble  pleural  i 
well  as  pericardial  effusion,  it  is  bebt  to  tap  the  pleura.     I  have  several  tiju«l 
given  this  advice  in  cases  in  which  it  was  under  discussion  to  tap  the  pericaivl 
dium,  and  after  the  relief  afforded  to  the  lung  the  pericardial  affection  ha" 
yielded  to  remedies. 


Chronic  Pericarditis. 

Clironic  pericarditis,  as  such,  requires  but  little  consideration  here,  ^Uice  itji 
main  features  have  been  discussed  in  this  article  under  other  headn. 

Chronic  pericarditis  is  divided  from  the  acute  by  a  very  t^hadowy  line:  a 
few  hours  of  the  acute  disease  may  terminate  in  the  chronic  fnrni,  as  in  acut« 
inflanjmatory  aliections  elsewhere,  or  the  maladv  may  follow  an  attack  of 
acute  pericarditis  of  several  wrecks*  duration,  or  it  may  be  clironic  from  the 
beginning.     In  the  first  cfise  the  pericardium  is  the  organ  primarily  affected,  J 
generally  from  cold,  or  the  lesion  is  dependent  upon  some  acute  inflammatory  j 
disease  adjacent  or  remote,  as  carditis,  pleurisy,  mediastinitis,  or  upon  rhca»] 
matism.     In  pericarditis  the  result  of  the  exanthemata,  of  Bright's  disease^ J 
of  scurv^v,  of  tuberculosis  of  the  lungs  or  elsewhere,  of  proftise  drainage  from] 
flbsc^^sses  or  injuries^ — i^f,  in  fact,  any  wasting  disease  or  fault  in  the  ecM>tiomf 
ai^oi'iate<l  with  malnutrition— the  pericarditis  may  be  subacute  at  firbl,  aad 
ifl  then  apt  to  become  chronic. 

^  JJU  KmnUteiUn  (ki  Hazeji^         ^  '^ Dueftses  of  the  Pericardium,"  Zi/emmm*$  CVo^ 
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Tlie  symptomH  are  slow  of  development,  and  are  not  usyally  rapidly  pro- 
ductive of  discomfort.  They  are  in  the  main  the  same  as  those  of  the  acnte 
affection^  although  less  decided^  iind  the  thermometer  may  mark  a  noniml 
de/jree  or  but  little  above  the  normal.  The  physical  signs  of  etfusion  of 
fluidj  the  presence  of  pus  and  blood  or  of  adheisions,  have  all  been  discussed 
under  their  proper  beails.  The  prognosis  Ib,  generally  s^peaking,  not  as  favi>r- 
ahle  as  in  the  acute  form  ;  it  depends  very  much  upon  the  caujie,  the  duration 
of  the  case»  and  the  character  of  the  fluid.  In  the  treatment  great  attention 
must  be  paid  to  the  cause  as  well  as  to  getting  rid  of  the  etliision  and  reliev- 
itig  any  direct  oppression  of  the  heart  the  result  of  the  pressure  of  the  fluid. 
If  thia  cannot  be  done  by  medical  means,  or  if  there  be  rea.wn  to  believe 
that  the  collection  h  purulent,  paracentesis  is  indicated.  Adhesions  are  not> 
or  are  but  very  seldom,  remove*!  by  any  special  treatment  directed  to  tliem. 
Indeed,  it  is  by  adhejiiona  that  most  of  tne  ca;se8  of  pericarditis  with  lymphous 
eflljaion  get  well.  When  adhejstons  have  disappeared  after  these  attaclts  of 
inflammation,  it  has  been  through  the  effbrts  of  nature,  and  nothing  ia  left 
but  the  milk  spota  to  testify  to  the  previous  condition  of  the  membrane.  But 
these,  it  must  be  rcmeml>ered,  are  also  the  resuH  of  altered  nutrition  in  the 
membrane,  and  do  not  in  themselves  bespeak  a  chronic  pericarditis. 


Adherent  Pericardixnn, 

Early  in  this  article  adhesions  were  mentioned  aa  one  of  the  results  of 
pericardial  inflammation,  ancl  it  was  stated  that  the  exudution  may  appear 
in  »pu\s  or  extend  over  the  visceral  or  parietal  layers  of  the  pericardium 
or  over  both,  and  become  organized  tissue  filled  with  blood-vessels,  gluing 
the  walls  t«igether,  and  coin]»letely  obliterating  the  sac.  Limited  adhesions 
are  much  more  c^mimon  than  those  which  are  extensive  or  complete.  The 
intensity  of  the  inflammation  olfers  no  indication  of  the  probability  of  the 
formation  of  adhesion.H.  The  position  of  the  body  will  materially  assist  in 
the  adhe.sion  of  one  point  in  preference  to  another,  more  especially  if  the 
biwjy  should  retain  a  certain  posture  for  any  length  of  time  j  for  the  heart 
naturally  gravitates  to  the  most  dependent  part,  an<l  these  portions  chiming 
into  apposition  will  form  attaL^hracnta.  If  these  are  not  too  large  and  tirni 
they  may  become  broken,  their  torn  ends  being  absorbed  or  remaining  as 
pendent  shreds  or  patches. 

When  the  adhe^^lons  are  long  and  flexible,  the  motion  of  the  heart  is  not 
interfered  with;  but  when  they  are  short,  firm,  and  extensive,  the  heart 
labors  to  perform  its  duties,  without  hope  of  relief  If  the  adhesions  do  not 
contract,  the  heart  retains  its  shape,  and  diastole  is  c*asy ;  but  in  its  systole 
the  difficulty  is  marked,  for  besides  the  eHbrt  to  expel  the  blooti  there  is 
restraint  of  motion,  with  great  loss  of  energy  in  drawing  to  itself  the  unyield- 
ing pericardium.  If  the  pericardium  be  adlierent  to  the  pleura  and  other 
Burrounding  parts,  the  obstacle  is  increased  and  the  sternum  and  costal  car- 
tilages arc  drawn  inward  and  the  diaphragm  upward.  It  is  to  this  effort 
of  the  heart  in  systole  that  the  hypertrophy  which  is  often  found  with  peri- 
cardial adhesioiii*  has  been  attributeil ;  and  in  the  nuiin  I  believe  this  view 
to  be  correct.  But  a  number  of  distinguiiihed  observers  have  denied  that 
the  pericardial  adhesion  is  the  cause,  and  think  that  the  cardiac  hypertrophy 
is  more  probably  accidental  or  dependent  upon  valvular  discafie  the  result 
of  endocarditis,  or  upon  a  condition  of  myocarditis  winch,  however  slight, 
may  c<iexist  and  lead  to  inflammatory  deposit  in  the  walls,  and  consequent 
hypiertropby.  It  is  not  difEcull  to  understand  how  with  altere<l  walls  dilata- 
tion, jinother  cons<'qnence  of  pericardial  adhesion,  may  be  caused.  Adhesions 
to  the  more  rcj^isting  chest- wall  and  diaphragm  prevent  the  approximation  of 
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the  cardiac  walls  and  also  the  complete  closure  of  the  valves.  The  weak-^i 
cued  cardiac  walls  begin  t<i  yield:  t!m  will  be  assisted  by  the  traction  of  tlie 
adhesions  on  the  widU  and  by  the  persistent  engorgement  of  the  caviti<?fl 
of  the  heiirt  resulting  from  inability  to  empty  theraselves  as  completely  ai 
when  in  the  normal  condition.  Another  element  will  be  that  of  ^hriukagi 
of  the  heart-walls,  which  eomej  on  when  the  adhesions  become  so  firm  audi 
protUice  so  much  pre^ure  hv  contraction  that  the  nutrition  of  the  organ  i«^ 
materially  interfered  with.  l3ut  the  problem  is  by  no  means  an  easy  one  to 
solve,  and  it  seems  to  me  that  there  is  more  than  one  factor  influencing  ii, 
ancl  that  in  ca,«es  with  predominant  dilatation  the  altered  heart-walls  play» 
most  likely,  the  prominent  part. 

Now,  even  as  to  the  fact  of  hy |>ertrt»[>hy  occurring  there  h  far  from  unan*] 
imity.     To  cite,  by  way  of  illustration,  the  opinion  of  a  few  obser\*ers.     This  < 
condition  has  been  asserted  by  Chevers*  and  by  Harlow^  to  be  the  u^ual  and 
normal  result  of  complete  od  lies  ion  of  the  j>ericardium  to  the  heart  and  con-, 
sequent  obliteration  of  the  sac.     Hope'  very  emphatically  states:  "I  havdl 
never  examined,  atVer  death,  a  cxise  of  complete  adhesion  of  the  j>ericardium 
without  finding  enlurgement  of  the  heart,  generally  hypertrophy  with  dilata- 
tion."    Stokes,*  on  the  other  band,  writes:  **  Without  denying  that  generally 
adhej^ion  may  induce  hypertrophy  and  dilatation,  experience  leads  me  to  doubt 
that  such  an  effect  necessarily  or  even  commonly  follows  the  condition  indi- 
cated*    I  liave  often  found  the  heart  in  a  perfectly  normal  condition  witli  the 
exception  of  an  obliterated  pericardium."     He  adds:  **  It  has  been  stated  to  I 
me  by  Smith  that  he  has  found  general  adiiesion  of  the  pericardium  coineid«J 
ing  with  atrophy  or  with  hypertrophy  of  the  heart  in  nearly  equal  frequency;! 
In  some  of  the  cases  of  atrophy  the  change  was  simple,  consisting  essentially^ 
in  a  diminished  volume,  with  perbjips  a  paler  color  of  the  heart,  w^hJle  in 
others  a  true  111 tty  degeneration  had  commeuced."     Bauer' records  that  "a« 
a  rule  the  heart  is  found  in  a  more  or  les^s  marked  condition  of  degcneratioii  j 
and  atrophy.     The  bundles  of  muscular  fibres  show  e%idences  of  fatty  d^en*] 
e ration,  or  even  of  hyalin  and  pigment  degeneration,  or  the  appearances  are  I 
those  of  an  interstitial  myocarditis,  with  its  results."     To  my  mind,  I  repeal,! 
the  state  of  the  muscuhir  walls  seems  of  great  importance,  and  it  may  explalil  j 
the  varying  condition  of  hypertrophv  and  dilatation  found  in  aBSOcialiou  with 
the  pericardial  adhesions  in  such  a  ijifl'ering  manner. 

It  is  strongly  held  by  some  that  hypertrophy  is  occasioned  more  by  the  val- 
vular disease  that  may  coexist  than  it  is  by  adherent  pericardium*     SibMm' 
tells  u«  that  *'when  pericardial  adhesions  are  associated  with  valvular  diaeaatJ 
the  heart  is  always  enlarged.   It  was  so  in  twenty-five  out  of  twenty-six  Ciife^* 
and  in  the  remaining  instance,  a  case  of  mitral  constriction,  the  heart  wft§ 
rather  large."     Undoubtedly,  this  com bi nation  is  not  unusual,  but  there  may 
be  the  most  marked  hypertrophy  with  adherent  pericardium  without  valve  j 
affections.  ,  I  have  met  with  j^everal  such  instances,  and  Blache'  has  recorded 
three  of  striking  chiiracter. 

Adherent  pericardium  may  occur  at  any  age.    It  has  been  found  by  Behier 
as  the  result  of  chronic  i>ericarditi8  in  an  infant  of  eleven  months.* 

The  8YMPTOM3  of  adherent  pericardium  are  uncertain ;  the  physiciil  signi 
arc  the  only  means  we  have  of  determining  its  exietence,  and  even  these  signi  | 
are  far  fram  invariable  or  well  defined.     In  marked  cases,  on  inspection  of 
the  pnecordial  region,  it  will  be  noticed  that  there  is  more  or  les  complete 

'  Gui/it  IfnftpUal  Rfjiorf/t^  vol,  vil.  p.  421* 

•"GiilstoTiian  Lectures,''  London  Med.  OatdUy  1844,  jvp.  755,  766. 

'  DiAeiute«  of  the  Hmrt,  •  I)iteam$  qf  the  Heart  and  Amsu 

^  Zimui»en*it  CSfttofuniuu,  vol.  vi.  p.  G34. 

•  A  Syi(trm  of  Medkinr^  hy  Keynulds,  London,  1877,  vol.  ir,  p.  440, 

'  Mnladi^A  tin  Orur  rhrz  U»  Eiifanfit^  Tht>8*  de  PiiriH,  1^69* 

•Constantin  Puul,  Malodm  da  Orar,  Parisj  lb8;i. 
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absence  of  the  heart's  impulse  against  the  chest-wall.  This  ia  dae  to  tho 
&xed  or  restrained  condition  of  the  heart,  particularly  of  its  apex,  and  to  the 
interposition  of  a  layer  of  plastic  lymph,  and  possibly  of  sonic  Hiiid.  There 
is  sometimes  a  prominence  of  the  costal  cartihiges  over  the  heart,  and  the 
origan  itself  may  be  abrupt  and  jogging  in  its  niution.  The  intercostal  spacer 
to  the  letl  of  the  sternum  are  indented,  and  there  is  a  drawing  in  of  the  lower 
portion  of  the  sternum  and  attached  cartilages  with  each  tjystole  of  the  heart, 
giving  rise  to  a  wavy  movement  in  the  enigastriunK 

^  The  application  of  the  hand  over  the  heart  detects  the  im]>uW,  but  this  is* 
diminished  in  force  and  extends  over  a  larger  area  than  in  health.  The  pnlse 
is  usually  accelerated  and  irregular  in  its  rhythm.  When  palpitiition  of  the 
heiirt  occurs — and  this  is  far  from  a  constant  sign — it  is  dependent  upon  pres* 
snre  at  the  origin  of  the  great  vessels.  In  some  cases  there  is  pulsation  in  the 
liver,  also  puUsatioa  in  the  epigastrium,  and  venous  pulsation  in  the  vessels  of 
the  neck.  The  regularity  of  Ibrm  of  the  chest  in  its  rise  and  fall  during  the 
acts  of  respiration  will  be  interfered  with  if  the  adhesions  be  extensive. 

The  position  of  the  heart  ia  but  little  changed  from  the  normal,  though  of 
neoessity  the  organ  is  more  or  less  fixed  in  its  position  by  the  adhesions.  Ko 
matter  what  posture  the  patient  may  aasurac,  the  apex- beat  of  the  heart  re- 
mains unchanged  where  oound  by  the  adhesions ;  this  is  especially  the  casei 
if  the  adhe^sioius  have  extended  to  the  pleura.  The  apex-beat  may  be  entirely 
marked  j  but  if  it  he  in  its  normal  site,  a  depression  of  the  intercostal  space 
during  the  systole  of  the  heart  occurs,  caused  by  traction  upon  the  inter- 
costal muscle  at  that  point.  If  the  pleura  he*  implicated,  greater  expansion 
of  the  upper  and  outside  portion  of  the  left  side  of  the  chest  in  inspiration 
takes  place.  In  a  certain  proportion  of  caaca  the  position  of  the  heart  ia 
more  oblique  than  normal. 

On  auscultation  the  s^mntls  of  the  heart  are  found  to  be  more  distant  and 
nmlUcd,  tliongh  generally  Icsvh  so  than  in  eilUsions  of  lluid  into  the  pericar- 
dium. They  may  be  very  faint;  at  least  the  first  sound  may  be,  on  accounfe 
of  the  degeneration  of  the  walls  of  the  heart,  and  murmurs  may  exist  from 
attending  valvular  lesions.  The  sounds  of  the  heart  may  be  reduplicated* 
Skoda  and  Friedreich  laid  great  stress  on  this.  But  reduplicated  heart 
sounds  arc  not  pathognomonic  of  any  affection. 

It  has  been  stated  that  partial  adhesions  may  exist  in  such  form  as  not  tci 
prevent  the  free  surface^  of  the  iK'Hcardium  from  rubbing  against  each  other, 
and  friction  sounds  will  result,  but  as  the  adhesions  become  general  these 
^liunds  will  disappear. 

Tlie  cardiac  percussifm  dulness  is  but  slightly  increased  unless  there  be  also 
hypertrophy  or  dilatation.  The  area  of  cardiac  dulness  is  lessened  during 
iitspi ration,  because  the  anterior  margins  of  the  lungs  extend  nearly  to  the 
middle  line  over  the  front  of  the  heart.  This  is  so  even  in  pericarditis  with 
adhesions,  unlaws  the  adherent  pericardium  be  attached  to  the  front  of  tho 
chest  and  the  pleura  be  also  adherent;  then  the  area  of  absolute  dulness 
remains  unchanged  during  the  respiratory  acts. 

The  cardiac  impulse  will  be  found  at  times  to  be  increased  by  the  traction 
of  the  adhesions  in  the  pericardium  and  adjacent  parts;  at  others  the 
impnlse  is  diminished.  A  disproportion  between  the  marked  btiating  of  tho 
body  of  the  heart  against  the  chest-walls  and  the  feeble  impulse  of  tlie  ancx 
has  a  diagnostic  significance^ — o!ie  much  greater  than  a  donble  impnlse.  The 
point  of  cardiac  impnlse  mostly  remains  unchanged.  A  impression  at  and 
near  tliat  point,  noticeable  during  the  systolic  action  of  the  lieart,  is  among 
the  more  certain  of  the  signs  of  adherent  pericardium.  When  the  adhesions 
extend  to  the  pleura,  this  sybtolic  dimpling  is  greater,  and  becomes  often  very 
marked ;  and  it  is  questionable  whether  it  occurs  to  any  extent  without  pleu- 
ral adhcjsions  also  existing.    Often  the  apex-beat  of  the  heart  does  not  change 
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witli  the  change  of  position  <if  the  patient.  The  chest  rcmainfl  normal  in  shape 
unless  altered  by  extensive  and  strong  adhesions  to  the  adjacent  parts.  Under 
such  circumstances  there  is  depre^ioii  of  the  fifth  and  sixth  intercostaJ  spaoei^ 
the  epigastrium  is  sunken,  and  the  sternum  and  cartilages  are  flattened  or 
drawn  in  ;  this  becomes  most  apparent  during  the  systole  of  the  heart  The 
inspiriitory  bulging  i^  greatest  on  the  right  side  in  consequents  of  the  fiiL&tion 
of  the  dinphnigm. 

Hypertrophy  or  dilatation  and  valvular  disease,  if  aftsociatcMi  with  adherent 
pericardium,  nn>dify  of  necessity  both  the  signs  on  percussion  and  ausculta- 
tion* The  aortic  and  mitral  valves  are  the  ones  particularly  aflectcd.  It  10 
when  these  com  plications  exists  ratlier  than  merely  from  the  pericardial  adhe- 
sion, that  we  find  more  or  less  dyspncen  or  orthopntpa  and  a  sense  of  faint- 
ness  and  dizzinc^,  an  anxious  expression  of  countenance,  imperfect  aeration 
of  the  blood*  lividity  of  the  Hps,  dropsy,  and  difficulty  of  swallowing. 

There  is  much  uncertainty  in  the  diagkoslh  of  partially  adherent  pericar- 
dium; for  the  friction  sound  may  be  prei*ent,  the  imjmlge  normal,  the  heart's 
action  unrestrained,  there  may  he  no  impeded  respiration,  and  the  patient 
may  present  none  of  the  physical  bigns  of  adhesions.  Indeed,  under  any 
circumstances  the  diagnosis  of  adherent  j)ericardium  is  not  a  ver}'  tnjet* 
worthy  one.  More  than  one  of  the  physical  signs  mentioned  must  exist  to 
warrant  anything  like  a  positive  opinion,  and  the  disease  may  be  latent. 

William  H.  Webb^  has  recorded  a  case  of  complete  obliteration  of  the 
pericardial  sac  by  inflanmiatory  adhesions,  associated  with  enormous  hyper> 
trophy  of  the  heart  and  valvfllar  ilisease,  in  which  there  were  no  symptomi 
nor  physical  signs  to  lead  to  a  suspicitm  of  the  true  state  of  things.* 

The  FHOONOsis  of  adherent  pericardium  depends  rather  upon  the  second- 
ary  consequences,  upon  the  condition  of  the  muscular  walls,  the  liyi^ertrophy, 
the  dilatation,  the  coexistence  of  valvular  disease,  than  upon  the  adherent 
]>ericardium  it^self  Yet  there  is  a  tendency  to  sudden  death  caused  by  it.  In 
115  instances  of  sudden  death,  Aran  has  recorded  9  of  complete  pericardial 
adhesion. 

The  TREATMENT  must  be  that  of  the  consequences  with  careful  attention  to 
the  state  of  the  muscular  walls.  Digitalis  is  indicated  in  cases  with  dilata- 
tion and  fiiibby  walls.  Early  in  the  case  repeated  small  blisters  and  a 
course  of  iodide  of  potassium  may  be  tried.  But  it  is  doubtftil  w^hether  any 
useful  result  will  be  accomplished. 


HfiBmopericardium. 

Hiemopericardium,  or  bh>od  or  bIcH>d  and  serum  in  the  pericardia]  cavity, 
is  rarely  met  with  except  as  a  result  of  rupture  of  the  heart,  injurv  to  tfie 
pericardium  by  j»erforatiun  or  crushing,  aneurisms,  and  in  pericarditis  occur- 
ring in  diseases  of  a  low  type  with  degeneration  of  the  blood,  aa  in  acurvj 
an  d  pu  rp  u  ra  h  tem  or r h  agi  cm. 

In  rupture  of  the  heart  the  eflTusion  of  blood  into  the  sac  is  rarely  rapid, 
and  death  is  not  immediate  unless  the  rupture  be  large.  Rapid  disten- 
sion of  the  ijcricardium  with  blood  speedily  causc-s  death  by  embarrasB- 
ing  the  action  of  the  heart  and  by  procfucing  anaemia  of  the  brain* 
Thus  the  rupture  of  an  aneurism  into  the  fjericardinl  sac  is  of  neceteity 
quickly  fatal.  Penetrating  wounds  may  be  the  cause  of  a  blofnly  accuniu* 
lation  in  the  pericardium  and  give  rise  to  serious  symptoms.  But  the  injury 
is  not  always  fatal,  since  large  vessels  are  not  likely  to  be  cut;  the  hem- 

*  I  take  thin  opportunity  of  iicluiowle^lgiiig  I  lie  valuable  aid  I  hftve  received  from  Dt* 
WeMi  in  preparing  this  essay  on  ftfiections  of  the  pericardium. 

*  PhiUidclphin,  Mcdiofd  Timtn^  vol.  ii. 
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orrliage  \&  *low^  thus  permitting  the  pericardiiira  to  accommwlftte  itaelf  to 
the  Miiid  ;  and  if  the  amount  of  hlood  be  nut  very  Inrge,  it  may  be  ultimately 
absorbed.  Crusliing  injuries  to  the  ehe^t  may  produce  eflusion  of  blood  into 
the  periearditim  by  lac^ratin^  small  Ye.«sels,  iind  may  burst  the  coronary 
arteries  if  they  be  diseased.  The  furegoinv  are  traumatic  causes;  the  true 
hsemopericardium  is  due  to  the  effusion  of  blood  or  bloiHl  and  serum  in  dis- 
eaees  of  malnutrititm  and  in  dyscnisiaa  which  have  special  tendencies  towaixi 
the  s^^ns  membrane,  particularly  to  the  pericardiom.  This  does  not  take 
note  of  the  bloody  eflusions  or  of  a  certain  amount  of  blood  in  the  serum 
which  may  occur  in  the  course  of  acute  pericarditis;  but  rather  of  those  dis- 
eases, such  as  scurvy,  purpura,  and  chmnic  alcoholism,  in  which  the  blood  is 
broken  down,  the  tissues  weakened,  the  degenerated  vessels  rupture  or  are  cit> 
longer  able  to  contain  their  contents,  and  in  which  the  blood  or  bloody  serum 
accumulates  speedily  in  the  |jericardium,  without  or  with  but  slight  previous 
infiaramation. 

The  physical  signs  of  hv^mopericardiMin  are  the  same  as  in  other  effusions 
into  the  siw*,  with  this  diflerence — that  in  the  traumatic  kind  the  area  of  car- 
diac duhiesi?  is  rapidly  increased,  while  at  the  same  time  tlie  fluid  never 
reaches  the  bulk  of  other  effusitms,  for  before  this*  can  happen  de^ith  occurs. 
Friction  phenomena  are  not  perceived.  There  are  as  symptoms  dizzine88  and 
faintaess,  drowsiness,  ditficulty  of  breathing,  sense  of  priecordial  oppression, 
weak  pulse,  and,  when  myocarditis  exists,  pain  in  the  lieart.  The  prognosis 
generally  is  unfavorable.  Death,  if  not  the  direct  result  of  the  causes  produ- 
cing hsemopericardium,  is  due  to  the  hemorrhage  i»r  to  failure  of  the  heart. 

The  TREATMENT  consists  in  al>solute  rest,  in  giving  readily-digested  food, 
and  in  supporting  the  action  of  the  heart;  for  this  purpose  stimulants  may 
be  required,  unless  something  in  the  history  of  the  case  forbid.  Of  course 
it  will  also  be  impf»rtant  to  keep  the  emunctories,  especially  the  kidneys, 
freely  at  work,  and  to  modify  the  condition  of  tlie  blood  in  the  ctises  associ- 
ated with  dyscrasias.  The  mineral  acids  and  ergot  are  remedied  to  be  borne 
in  mind. 

Hydropericardium. 

Hydropericardium  is  the  presence  of  serous  fluid  in  the  pericardium  of 
gr€*at<^r  quantity  than  the  normal,  not  dependent  upon  intlammation — a  peri- 
cardial dnipsy.  To  constitute  this  it  must  be  more  than  an  ounce  or  two;  it 
must  be  gutticient  to  be  recognizalde  during  life. 

The  fluid  in  hydropericardium  very  rarely  reaches  the  extreme  quantity 
effus4xl  in  pericarditis.  It  is  alkaline  in  its  reaction  and  of  a  pale  straw  color, 
or  it  may  be  of  a  deeper  yellow  and  opaque,  the  color  and  opacity  depending 
upon  the  presence  of  bienuitin,  biliary  coloring  matter,  and  epithelium.  It 
is  chiefly  water.  According  to  the  analysis  of  Gorup-Iteanez,  there  are  of 
water,  95.51;  albumen,  2.40;  fibrin,  0.08;  organic  matter,  L27 ;  inorganic 
salts,  0.95. 

Hydropericardium  is  apt  to  occur  in  conjunction  with  dropsies  in  other 
parts,  mrticularly  with  hydrotliorax.  It  may  be  the  result  of  local  stasis  in 
the  vems  and  lympliatics  of  the  heairt  and  pericardium  or  of  neighboring 
parts;  or  it  is  more  usually  the  .-^quela,  forming  part  of  a  ditluised  drojjsy,  of 
certain  general  diseases,  as  of  the  exanthemata,  particularly  scarlet  fever;  or 
is  tlie  accompaniment  of  Bright's  disease  of  the  kidneys;  or  of  obstructive 
diseases  of  the  liver;  or  of  affections  of  the  thoracic  viscera  which  impede  the 
circulation  of  blood  throtigh  the  heart  aii<l  lungs.  The  walls  of  the  heart 
become  sott  and  ftubby,  and  are  consequently  weakened;  the  circulation  in 
the  coronary  arteries  and  veins  is  shiggiyh. 

It  is  almost  invariably  a  chronic  affection,  coming  on  insidiously,  and  its 
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existence  may  not  be  suspected  until  the  disorder  is  well  advanced,  when  sens 
Bymptom*  suddenly  developed,  directs  attention  to  the  heart. 

After  death  the  serous  pericardium  is  found  to  be  opaque,  somewhat  thick* 
ened^  and  to  have  an  anaemic  appearance.  The  opacity  is  due  either  to  inter* 
Btitial  deposit  or  to  the  swelling  of  the  epithelium. 

The  DiAGNDsts  of  hydnipericardium  is  surrounded  by  similar  difficulties 
to  that  of  pericardial  eflusion.  It  presents  the  same  physical  si^ms  as  thia 
disease,  except  the  friction  at  the  base,  and  can  only  be  distinguished  by  the 
history  of  the  case  and  the  attending  general  features. 

The  PROGNOSIS  depends  upou  the  extent  of  the  dropsy  and  the  cauBe  pro^  ' 
ducing  it;  in  pcjint  of  fact,  more  upon  the  latter.    The  prognosis  is  apt  to  be 
unfavorable  whe-n  the  disease  is  occasioned  by  any  of  the  exanthemata  or  by 
B right's  disease. 

The  TREATMENT  IS  that  of  the  disease  occasioning  it  and  of  the  dropey 
of  which  it  forms  part. 


PyopericardiunL 

Pus  may  accumulate  in  the  pericardium  as  a  result  of  pericarditis,  and 
this  has  been  already  described.  Further,  metastatic  or  pyaemic  absceneiii 
occur  occasionally  in  the  tis^sue  of  the  hearty  and  may  be  sufficiently  miper- 
ficial  to  byrst  into  the  pc^ncardiumj  provided  the  patient  survive  the  con- 
stitutional disturbance  long  enough.  Morgagni  olmervetl  numerous  small 
abflcesses  form  in  the  pericardium  in  consequence  of  inflammation,  Ab- 
Bcesees  in  the  lung  and  pleura  may  rupture  and  discharge  their  eontentji 
into  the  pericardial  sac,  and  the  communication  may  heal.  Thus,  Balfour' 
records  a  case  of  a  boy  aged  thirteen  who  had  evidences  of  effusion  into  the 
pericardium.  Paracentesis  of  the  nericardium  was  performed,  and  tliirty 
ounces  of  pus  were  drawn  ofl'  While  there  was  no  evidence  of  ct>mnuinicA- 
tion  with  an  absce^  external  to  the  pericardium,  yet  an  abscess  was  found  at 
the  base  of  the  right  lung  which  wjis  partially  adherent  to  the  sac.  A  com- 
munication which  was  closed  up  by  the  subsefpient  ptTicarditis  was  believed 
to  have  existed.  The  quantity  of  pus  diH?s  not  oflen  reach  the  amount  just 
mentioned.  The  fact  is,  a  small  quantity  may  be  attended  by  fiital  conse* 
Quence,  There  may  be  pus  in  the  pericardium  when  death  is  occasioned  by 
aiseaseg  involving  the  general  system^  as  in  ecurvy,  erysipelas,  pyaemia. 

The  SYMPTOMS  of  pyo|iericardium  are  those  of  acute  or  chronic  pericarditis, 
with  marked  <lepr(^sion.  The  physical  signs  are  the  same.  Indeed,  there  is 
no  certainty  in  the  diagnosis.  W  here  there  is,  the  operation  of  paracentesie 
is  strongly  indicated.  Free  incision  of  the  pericardium  has  been  recently 
practised  by  Rosenstein  and  by  Samuel  West'  for  purulent  pericarditis. 


Pnemnopericardium, 

Pneumopericardium,  or  accumulntion  of  air  in  the  pericardial  sac,  is  a  | 
very  rare  affection.  Yet  Laennec*  has  stated  that  in  his  opinion  air  as  well 
as  fluid  accumulates  in  the  pericardium  in  all  diseases  just  prior  to  death. 
Pneunioperirardium  may  Vie  associated  with  fluid,  and  may  or  majr  not  be  j 
attended  with  inflammation  of  the  pericardium.  As  the  pericardmm  is  A 
closed  sac,  air  does  not  readily  gain  entrance.  But  it  may  do  so  through 
perforations  of  the  walls  by  staljs  or  gunshot  wounds,  or  by  openings  com- 
municating with  the  oesophagus,  lung,  or  stomach.     Air  is  then  drawn  inte  j 

»  Dwetwe  of  the  Hniri.  "  The  LomA,  Dec,  1883. 

*  TmUi  de  r AvMCulicUiim  mtdkdt,  chap,  zxiii. 
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the  eac  during  the  contractions  of  the  heart.  Caaes  are  on  record  of  perfora- 
tion of  the  sac  with  a  knife,*  and  through  the  fesopliag^us  by  rae^ne  of  a  sword 
swallowed  by  a  juggler.*  Sometimes  the  perforations  communicate  with 
organs  that  contain  gas,  as  the  stomach  or  intestine  or  the  lesophagus. 
Graves  has  recorded  a  case  in  connection  with  akscejis  of  the  liver,  When 
the  pericardial  sac  is  intact,  the  distending  gas  may  arise  from  decomposing 
fluid  in  the  pericardium :  it  is  supixjsed  that  it  may  even  be  secreted  tiy  the 
blood  of  the  coronary  vessels.  Pure  air,  such  as  we  breathe,  is  never  devel- 
ojied  in  the  sac. 

The  accumulation  of  air  in  the  pericardium  which  is  sometimes  noticed 
after  death  has  been  declared  by  many  to  be  the  result  of  the  death-stniggle. 
But  it  most  likely  occurs  shortly  before  life  ceases.  In  such  cases  the  source 
of  the  air  or  gas  muisi  be  the  bloixi,  for  it  is  well  known  that  blood  contains 
several  gases  which  may  leave  the  corpuscles  and  fluid  in  which  they  are  held 
mechanically. 

The  DiAcjNosis  of  the  condition  under  consideration  is  difficult,  since  we 
must  chiefly  depend  upon  the  signs  elicited  by  percusjjion»  The  general  indi- 
cations are  a  feeling  of  oppression  in  the  pnecordia,  a  sense  of  sutfbcaition,  flut- 
tering of  the  heart;  these,  however,  would  only  point  to  some  functional  dis- 
turbance. Percussion  shows  a  preternatural  resonance  over  the  heart,  the 
area  of  cardiac  dulness  being  res^tricted  and  indistinct  in  proptirtion  to  the 
amount  of  air  or  giis  contained  in  the  sac.  Emphysema  of  the  margins  of 
the  lungs  which  overlap  the  front  of  the  heart  may  give  the  same  resonant 
sound,  but  it  i.H  not  likely  thai  emphysema  of  the  luJigs  w^uuld  be  confined  to 
their  margins  ouly, 

Uncomplicatod  pneumopencarditim  is  not  frequently  met  w^ith,  for  the 
aflection  is  usually  associated  with  fluid  accunm hit  ions,  jiud  with  the  per- 
cussion resonance  there  will  be  other  phenomena  presently  to  be  noted.  On 
anscultation  the  heart  sounds  have  a  ringing  character. 


Pnenmo-liydrDpericardium, 

This,  too,  is  a  disorder  of  great  rarity,  and  may  be  considered  one  of  the 
curioeities  of  cliuica!  experience.     It  is  indeed  an  yni^oived  ]»roblem  whether 

fmeumo-hy^lropericardium  ever  exists  except  as  a  result  of  the  iugrcsi^  of  air 
roni  witliout  the  body  or  from  an  adjacent  organ  tlir<iygb  an  opening  made 
into  the  jicricardium.  Nearly  ttll  the  cases  that  have  been  reported  liave  upon 
careful  investigation  exhibited  the  evidence  of  perforation  cither  by  meehani- 
cal  means  or  by  ulcerative  action. 

Tiic  SYMPTOMS  of  the  accumulation  of  gas  or  air  in  the  pericardium  asso- 
ciated with  fluid  are  largely,  if  not  entirely,  the  sajne  as  in  fiericarditis  with 
effusion.  There  \^  the  same  sense  of  oppression  in  the  chest»  irregular  rapid 
action  of  the  heart,  pain  in  the  prfecordial  region,  difficulty  of  breathing, 
and  there  may  be  fen  rile  excitement 

Tliese  symptoms  are  thus  not  of  nincli  diagnostic  value  unless  accompanied 
by  the  physiml  signs  imlicative  of  the  disease.  They  are  pnecordial  bulging, 
diminished  cardiac  impulse,  and  the  sounds  elicited  by  percussion  and  auscul- 
tation which  show  the  presence  of  air  and  fluid.  On  jxTcussion  we  have 
clear  or  tympanitic  resonance  in  the  cardiac  region,  somewhat  modified,  espe- 
cially at  the  lower  parts,  by  the  dulness  from  the  fluid,  and  very  changeable 
with  the  altering  po.^tures  of  the  patient.  On  auscultation  the  signs  are 
variable,  l^ennec  placed  great  reliance  on  fluctuation  audible  witli  the 
action  of  the  heart  and  on  deep  inspiration,  the  heart  sounds  being  heard  at 
a  distance.  We  may  also  find  what  has  been  cjilled  a  splashing  or  a  cl'urn- 
»  Flint,  Diseima  of  Uu  Heart  *  Walahe,  Disemea  of  the  R^arL 
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ing  epliish,  or  tlie  sounds  of  the  heart  may  be  extremely  rmgiog,  and  even 
metallic  ;  there  iimy  be  a  coiiibination  of  sounds*,  as  in  the  case  recorded 
hy  Stokes,^  where  **  they  were  not  tlie  rasping  sounds  of  indurated  lynjph  or 
the  leather  creak  of  Collin,  nor  those  proceeding  from  pericarditis  with  valvu- 
lar murmurs,  but  a  niixture  of  variuus  attrition  murmurs  with  a  large  crep- 
itating and  gurgling  si>und,  while  to  all  thcs^e  phenomena  was  added  a  dis- 
tinct metallic  character/'  In  the  case  recorded  by  John  F,  Meigs^  loud 
splashing  or  churning  sounds  were  audible  thn*e  or  four  ^eei  distant  from  the 
heart;  while  RevTiier'^Jirects  particular  attention  to  an  intermittent  sound, 
at  first  metallic,  and  resembUng  a  water- wheeh 

In  point  of  diacjnosis  we  must  be  very  careful  not  to  confound  the  reso* 
nance  transmitted  from  a  distended  stomach  to  the  cardiac  region  with  pneumo- 
hydropericardiiim.  The  rapid  action  of  the  heart  and  shortness  of  breath 
due  to  the  gastric  distension  may  iiirther  misleiid,  and  the  heart  sounds  may 
become  sharply  defined — the  second  more  ringing,  I  have  several  times  been 
called  ujwn  for  an  opinion  in  cases  of  the  kmd  which  were  supposed  to  be 
pneumo-hydropericardium.  Cavities  situated  near  the  heart  may  also  pre* 
?^ent  transmitted  cardiac  sounds  of  metallic  timbre/ 

The  PHCXJNoais  ig  always  very  grave,  yet  ca^es  of  recovery  have  beeo 
ri^ported  in  instances  of  traumatic  origin. 

The  TiiEATMKNT  IS  that  of  pericarditis,  with  great  attention  to  sugtaining 
the  action  of  the  heart.  This  h  chiclly  effected  by  stimulants.  Opium  for 
it«  quieting  effect  is  also  indicated.  In  cases  of  marked  cardiac  pre^uine  par* 
acentesis  has  been  recommended. 


Cancer  of  the  Pericardium. 

Cancer  of  the  pericardium  is  one  of  the  rarest  of  all  cancerous  alTectionit, 
never  occurring  as  a  primary  disease,  1>ut  consequent  on  cancer  in  some  other 
part  of  the  bocly,  generally  on  cimcer  adjacent  to  the  heart.  It  may  be  the 
result  of  direct  extension  of  cancer  or  of  secondary  formations.  In  cancer  of 
the  pericardium  the  parietal  layer  of  the  sac  is  the  one  always  attacked.  The 
extension  of  the  disease  from  the  bronchi  and  mediastinal  glands,  from  the 
lungs,  pleura,  tesuphagus,  and  stomnch,  in  tl»c  common  cause.  Cancer  will 
under  certain  conditions  produce  lynii>h(>us  exudation  and  adhes»ron*  and 
serous,  hemorrhagic,  and  even  purulent  efiusions.  When  lymph  is  thmwti 
out  friction  sound  exists  and  adhc^sions  may  follow.  Serous  eflusion  ivith 
little  or  no  inflammation  is  generally  present  in  cancer  of  the  pericardium, 
and  rcsuhs  from  the  obstruction  in  the  vessels  caused  by  pressure  or  by 
direct  extension  of  the  disease  to  the  vessels.  If  the  effusion  be  hemor- 
rhagic, it  can  he  attributed  to  the  same  cause.  Pus  is  generally  the  result 
of  erosion  of  vessels  and  membrane. 

The  DlAOXOSis  of  cancer  of  the  pericanlinm  is  practically  impossible,  for 
the  jvhysical  signs  are  essentially  the  same  as  in  |>ericarditi8  from  other  caiisesr, 
the  darting,  lancinating  pain  excepted :  yet  even  the  pain  may  not  be  suf- 
iiciently  tyjncal  to  lead  ua  to  a  correct  conclusion.  Tlierefore,  a£  a  rule,  the 
existence  of  the  disease  can  only  Ix^  suspected,  or  regarded  as  very  probable 
in  consequence  of  the  general  features  of  the  malady. 

Tlie  rarity  of  this  affection  is  seen  in  the  summary  given  in  ZieimMen'9 
Ofdopftdh,  Kohler  noted  6  cases  of  cancer  of  the  pericardium  in  0118 
autopsies;  Giinahurg  found  1  ca#e  of  ciincer  in  1700  autopsies;  and  Willigk, 
7  cases  in  477  autopsies  of  persons  dying  of  eant*er. 

Death,  which  is  the  result  in  all  coses,  is  generally  by  exhaustion.     Other 

*  DiseoBea  of  fhf  ffffiri  and  Aorta.  •  Amer*  Jtmm,  MetL  5h*.,  Jan.,  1875. 

*  Arok  ginir.  <U  Mid.,  Mai,  l&dO.  «  B&aer,  DiMoaea  0/  lAc  J^rutmLtan. 
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diseaaes  of  a  nature  allied  to  cancer  also  attack  or  involve  the  pericnrdium, 
aucb  aa  lymphniicnoma  or  lymphosarcoma  in  the  meditistiniini ;  the  pathology 
is  jjractically  the  game  as  tliat  of  cancer,  and  the  general  symptoms  and  the 
teniiination  are  alike* 

Hydatids^  give  rise  to  growths  which  occasion  a  surmiee  of  cancer;  m  do 
those  white  calcified  l>odifi^  formed  in  concentric  layers  known  as  cardiliths. 
Neither  has  any  diagnostic  signs  by  which  it  can  l>e  distinguished. 


Tubercular  Pericarditis. 

Tnl>ercular  pericarditis  is  an  exceedingly  uncommon  afTection.  Laennec 
only  met  witli  2  instances  of  it^  Ix^uis  with  but  1  case.  It  is  never  primary, 
being  always  associated  with  tubercle  in  some  other  part  of  the  body.  Among 
the  earlier  records  we  find  the  case  of  Biiillie,'  who  mentions  '*a  ease  of  two 
or  three  scrofulous  tumors  growing  within  the  cavity  cjf  the  pericardium/' 
The  case  had  tubercles  in  the  lung>*,  and  died  with  all  the  i^ympitoms  of 
phthijdfi,  nothing  indicating  the  presence  of  tumors  in  the  pi'Hcardium  prior 
to  death. 

Tubercle  in  the  pericardium  may  remain  latent  or  excite  inflammation 
which  gives  rise  to  the  same  physical  signs  and  local  phenomena  as  when 
the  pericarditis  is  of  idiopathic  origin.  The  tubercle  is  mof»tly  found  beneath 
the  serous  layer  of  the  pericardium,  either  cardiac  or  pa  riot  ah  nnd  sometimes 
in  the  adhesions,  and  bears  a  close  resemblance  to  tnhercnlar  disense  of  the 
meninges,  the  peritoneum,  and  plounu  It  must  be  understood,  however,  that 
pericarditis  may  hap|>en  in  a  tuliercular  person  without  being  due  to  a  deixisit 
of  tuliercle  in  the  pericardium ;  and  a  deposit  may  occur  in  the  adhesions  hi 
ft  case  of  pericarditis  in  a  tubercular  person  brought  on  by  other  causes 
than  a  tubercular  development  in  the  pericardium,  as  the  instances  reported 
bv  Burrows  show,*  Tubercular  disease  of  the  pericardium  may  l»e  due,  as 
Weieert  has  proved,  to  infection  by  contiguity  from  the  lymphatic  glands  of 
the  tnorax.  The  pericardium  may  be  firee  from  tubercle,  yet  the  purulent 
fluifl  in  it  be  filled  with  tubercle  bacilli/  Vaillard'  declares  the  i>ericar- 
ditis  to  be  dry  in  the  majority  of  cases.  The  disease  generally  happens 
under  forty  years  of  age,  but  in  Mickle*s'  cuse  the  patient  died  at  the  age 
of  fifty-four. 

The  dirterential  diagnosis  of  tubercular  pericarditis  cannot  be  made,  ns 
there  is  no  positive  physical  sign  dij^tiiiguishing  thit?  form  from  any  other. 
If  jiericarditis  either  in  its  acute  or  advanced  stage  occur  in  a  tubercular 
pei-son,  and  if  there  be  neither  rheumatism,  Bright's  disease,  nor  pleuro- 
pneumonia,  and  if  the  person  have  not  been  subjected  to  any  injury  in  the 
precordial  region,  the  pericardial  affection  may  be  presumed  to  be  due  to 
tul>orele,  but  only  an  autopsy  wotdd  afford  certain  proof 

The  PROGNOSIS  is  always  unfavorable. 

The  TREATMENT  Ls  that  of  cliTonic  peri  carditis,  sustaining  the  failing  nutri- 
tion as  well  as  we  can  by  cod-liver  oil  and  other  nutrients, 

*  See  Rokitanskv'fl  Bithologieal  Anatomy,  and  Klob,  **  Zeitschria  der  K.  K./'  Ge^elUchafl 
der  Aertie  tti  Wieji,  1860. 

'  Mftrbfd  Anatimtf,  5th  ed.,  Lomlon,  1818,  pp.  11,  17. 

*  Med.-Chir.  Tram.,  voi  xxx.  p.  77, 

*  K«st»  FiVcAW^  JffAir,  June,  l884  ;  see  alio  Medical  News^  Aug.,  ]884. 

»  Joum.  dt  Mid,  de  Bordeaux,  1880,  L  X.  '  Imdm  Lanoet,  May  26,  1883. 


THE  OPERATIVE  TREATMENT  OF  PERI- 
CARDIAL EFFUSIONS. 

By  JOHN  B.  ROBERTS,  A.  M.,  M.D. 


The  operative  treatment  of  pericardial  exudations  and  transudations  has 
received  a  new  impetus  within  the  Irst  fifteen  or  tw2ntv  years  from  the  inves- 
tigations of  Trousseau/  Roberts,'  Hindenlang,'  Fiedler/  West,*  and  others. 
Reference  to  the  works  of  these  writers  will  furnish  the  reader  with  the  his- 
tory and  statistics  of  such  operations,  and  with  those  details  that  I  have  not 
deemed  necessary  to  incorporate  in  the  present  article. 

In  all  cases  of  bloody,  serous,  purulent,  or  aerial  eflfusions  into  the  pericar- 
dium, that  present  dangerous  symptoms  of  heart  failure,  operative  interfer- 
ence should  be  undertaken  as  soon  as  it  is  evident  that  medication  is  not 
lessening  the  embarrassment  of  the  central  organ  of  circulation.  It  is  bad 
practice  to  delay  the  operation,  which  will  generally  be  aspiration,  until 
exhaustion,  pulmonary  engorgement,  pericardial  changes,  and  degeneration 
of  the  cardiac  muscle  render  permanent  relief  impossible.  The  tendency  is 
to  wait,  instead  of  affording  immediate  relief  of  the  distressing  symptoms 
by  prompt  resort  to  pericaniicentesis.  Clinical  experience  has  abunaantly 
shown  that  when  the  pericardial  fluid  is  evacuated,  dyspnoea,  cyanosis,  irreg- 
ularity of  the  pulse,  and  the  other  threatening  symptoms  are  lessened ;  and 
usually  at  once. 

The  time  for  aspiration  depends  less  on  the  amount  of  fluid  than  would 
at  first  be  supposed,  because  the  sudden  efilision  of  a  moderate  amount  of 
serum  will  exert  more  pressure  upon  the  heart  than  a  much  larger  quantity 
poured  out  in  so  gradual  a  manner  as  to  allow  the  pericardium  to  become 
stretched.  Aspiration  should  therefore  be  performed  m  all  cases  of  pericar- 
dial effusion,  in  which  dangerous  symptoms  of  heart  embarrassment  occur, 
as  soon  as  medication  fails,  and  without  regard  to  the  supposed  quantity 
of  fluid.  This  should  be  the  practice  without  regard  to  any  other  visceral 
lesion  that  may  be  present  as  a  complication,  except  in  the  case  of  pleural 
effusion. 

When  pleural  effusion  of  considerable  amount  coexists,  the  pleural  sac 
should  be  aspirated  first,  because  of  the  difficulty  of  discriminating  between 
respiratory  distress  due  to  pulmonary  pressure  and  that  resulting  secondarily 
from  interference  with  cardiac  action,  and  because  the  evacuation  of  the 
pleural  effusion  seems  at  times  to  lead  to  absorption  of  the  fluid  in  the  peri- 

^  (Jinieal  Medicine. 

^ New  York  Med.  Joum.,  Dec.,  1876,  with  analysis  of  41  cases;  also  Paracentesis  cf  the 
Pericardium,  Philada.,  1880;  Trans.  Am.  Med.  Ast^n,  1880;  and  elsewhere. 

•  Deutsches  Archivfiir  klinische  Medlcin,  1879. 
^Samml.  klin.  Vortr.,  No.  215,  Leipzig,  1882. 

•  MedicO'Chirurgical  TransactioTiSy  1883. 
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cardium  without  resort  to  operatirm.  This  rule  applies  to  pleurisy  of  the 
right  side  as  well  as  of  the  letl. 

In  dropsy  of  the  pericardium  from  renal  disea&e  I  adroit  that  the  transuda* 
tion  is  at  times  alMorlved  with  great  rapidity,  ami  that  aspiration  does  not 
directly  atteet  the  primary  disease;  but  f*till,  tuppintr  should  he  <lone  if  t!i6 
failure  of  circulation  and  respiration  seems  to  he  dependent  on  the  eiilision. 
Pepper's  ca^*  of  recovery  atler  pericardieentcsi:?  atlt)rds  eorroborative  evi- 
dence of  the  propriety  of  this  advice.  Before  operation  the  urine  was  albu- 
minous and  contained  tube-casts,  but  these  symptoms  entirely  disappeared  in 
the  course  of  a  few  weeks. 

When  the  amelioration  t>f  symptoms  fallowing  the  operation  is  not  pernia- 
nent  l>ecaui4e  reaccumuhttion  takes  place,  repetition  of  the  operative  proce- 
dure is  demanded.  It  ig  hetter,  in  my  oi)inioii,  to  vary  somewhat  the  point 
of  puncture,  lest  the  heart  he  wounded  at  the  second  tappini^  because  of 
adhesion  of  the  parietal  to  the  visceral  pericardium  at  the  original  point  of 
puncture.  Should  repeatetl  tappioji  be  required  in  serous  effusions,  I  should 
at  the  time  of  the  third  operation  inject  into  the  sac,  after  removing  the 
senim^  a  solution  containing  tincture  of  iodine,  alcohol,  or  cfjrholic  twid,  with 
the  purpose  of  modifyin|n[  the  w^cretinj:  surface  and  producing  jjericardial 
adhesion,  Univei^al  [>ericardial  adht^sion  has  been  iound  by  examination 
subser]uent  to  cure  by  ibipiration  ;  ami  in  a  number  of  cases  intra-i>cricardial 
injections  have  been  made  without  preventing,  or  apparently  interfering  with, 
recovery. 

The  rtuid  injected  ought  probably  to  be  concentrated,  as  the  object  to  be 
obtained  is  pericarditis  of  a  grade  that  will  furnish  plastic  exudation  in- 
stead of  scrum.  Undiluted  but  liquefied  carbolic  acid,  such  as  is  used  in 
treating  hydrocele  of  the  vaginal  tunic  of  the  testicle,  would  be  the  proper 
agent  were  it  not  for  the  possibility  that  its  contact  with  the  heart-walla 
might  in<luce  dangerous  cardiac  spasm.  The  >trength  of  the  fluid  to  be 
injected,  as  well  as  it^  utility,  will  nave  to  be  determined  by  future  observa- 
tion. Aran  used  fifteen  grammes  of  tincture  of  iwline  (French),  one  gramme 
of  i^xiide  of  pH^ta.ssium,  and  fifty  grammes  of  distilled  water,  and  his  patient 
recovered.  Malle  injected  a  solution  of  tincture  of  iodine  "five  timt's  weaker 
than  that  recommended  for  hydrocele  operations/*  Init  suspended  the  ojiera- 
tion  quickly  because  of  the  excessive  pain  in  the  cardiac  region  produced  l>y 
the  injection.  Violent  infiammatory  symptoms  arose.  The  patient  died  of 
diarrhcea  before  the  exact  result  of  the  injection  could  he  determined,  though 
the  indications  were  that  cure  by  pericardial  aclhesion  was  about  to  take  phice. 
The  autopsy  seemed  to  confirm  this  belief^  It  must  he  remembered  also  that 
his  operation  was  done  by  trephinirsg  the  sternum,  which  may  have  had  some- 
thing to  do  with  the  inflarimmtoiy  naction,  though  the  injection  wa«  not  made 
until  the  sixteenth  day  afler  the  origimil  operation. 

When  aspiratifin  has  shown  the  pericarditis  to  be  purulent,  a  free  incision 
should  be  made,  an  antiseptic  drainage-tube  of  good  size  introduced,  and  the 
cavity  washed  out  daily  with  antiseptic  solutions  of  carbolic  acid  (1  to  40)  or 
corrosive  sublimate  (1  to  2000).  In  tact,  pericardial  efliisions  should  be  man- 
aged exactly  as  pleural  eifusions  by  tapping,  injection,  or  drainage,  according 
to  the  character  of  the  contents  of  the  sac.  I  have  advocated  this  course 
since  1876^  and  it  has  been  justified  by  the  ea-^^es  of  Villeneuve,  Jtirgensen, 
Viry,  liosenstein.  West,  Partzevsky,'  and  8avory.  Although  these  operators 
did  not  all  practise  free  incision,  yet  the  study  of  their  cases  shows  the 
absence   from   danger   and    the   propriety  of  such   incision.     As   far   as   I 

*  Mtfliml  Nem  and  Library^  Philada.,  March,  1S78 ;  and  Am,  Jmrn.  Med.  Sdmcea^ 
^Dfil,  1879. 

*  [kin  ParacefUiae  du  Pfrwitrdf^  pnr  Michel  Labrouaw,  Th^  No.  107,  1871,  pp.  22,  27. 

*  Bee  Ltfnd,  Mtd,  Bec^  Feb.  15,  1883. 
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know,  no  cases  of  purulent  pericarditis  have  recovered  after  sifnpte  aspii 
ration.  The  case  of  Rase n stein  and  that  of  West,  however,  did  recov« 
alter  infisjon  and  drainage  j  ami  in  that  of  VilJeneiive,  which  waa  orig 
inally  seroui^,  there  remained  a  fistulous  track  discharging  pua  for  nearr 
six  montli?,  when  .spontaneous  cl insure  and  cure  resulted.  Gussenbauer  hn 
successfully  treated  pyof»ericardium  following  acute  oeteo-myelitis  at  thi 
ehoukler  by  reflection  of  hve  riba  and  wa.shing  out  the  sac  with  a  thymo 
solution.* 

Pericardial  fistules,  due  to  spontaneous  or  operative  evacuation,  should 
maiifiged  by  dibvtation,  with  comtire^Mcd  sponge,  and  irrigation  of  the  cavit 
witli  iLstringent  or  disinfectant  solutionis.     t?<ime  supposed  pericardial  ii5tuI(Ai 
may  be  pleural  h.^tules,  or  sinuses  oj»ening  into  ismall  pickets  between  tbe 
parietal  and  vbr^^ral  layers  of  an  adherent  pericardium,  or  entirely  external . 
to  tlie  perienrdium  in  nt^w  tissue  occupying  the  mediastinum.     Such  sinusc 
should  be  laid  ofien  with  the  scalpel,  and  compelled  to  granulate  from  tlie'^ 
bottom.     Sinuses  dependent  upon   discard  rib,  sternum,  or  cartilage  should 
l>e  laid  open,  and  the   necrotic  or  carious  structure  removed  by  burr  or 
chineh 

Incision  of  the  pericardium  under  antiseptic  precautions  nmy  be  useful^ 
and  i^  justifiable  as  a  diag^^o^*tic  |)rocedure  in  trrave  cases  when  doubt  exisfj 
between  a  large  j)ericanliiil  elTnsiun  and  a  dilated  heart.     The  wound  will 
scarcely  iru'rease  the  dan  zer  if  the  pathological  condition  be  cardiac  dilat 
tion,  and  may  save  life  if  eftysion  he  the  cause  of  the  threatening  symptonubl 
The  case  of  Vigla  upon  which  Roux  operat-ed  shows  the  value  of  such  pro-n 
cedures.* 

Aspiration  is  the  raethcKl  to  be  employed  at  first  in  all  instances  of  peri* 
card  ice  nti?sis.     Incision  is  to  be  reserved  ior  the  second  step  in  purulent  {>eK*, 
carditis,  for  diagnostic  purposes,  and  for  the  extraction  of  foreign  bodies,  ai»d^ 
similar  o|>erative  designs.     The  be^t  point  for  ai^pirattou  is  usually  in  the 
fiflh  interspace,  just  above  the  sixth  rib,  and  al>out  five  or  six  centimetera  , 
(2~2\  inche*^)  to  the  left  of  the  median  line  of  the  sternum.     In  a  child  it" 
should  be  a  little  nearer  the  sternum.     The  jioint  advised  is  outaitle  of  th«] 
line  of  tlie  internal  mammary  artery,  is  in  a  wide  portion  of  the  intertxisUM 
space,  corresponds  with  the  notch  in  the  border  of  the  left  lung,  is  low  enough! 
Ui  preclude  wounding  the  nnriele,  high  enough  to  avoid  the  diaphragm,  and  * 
does  not  approach  the  pf>int  where  a  cartilaginous  band  often  joins  the  fifth 
and  sixth  costal  cartilages.     Both   layers  of  the   pleura  will   probably  be 
pierced  by  the  aspirating- needle  at  this  point,  but  this  is  not  an  importHot , 
complication,  and  can  mdy  be  avoided  with  anything  like  certainty  by  goin|r 
close  to  the  sternum,  which  is  objectionable  on  other  grounds. 

The  a.spi ration  niav  be  jxirformed  by  using  the  pump  and  the  ordinary 
needle  or  trocar  whicli  is  turnished  by  instrument-makers  in  the  aspinitor-  \ 
case.     In  cases  of  emergency  or  for  mere  exploratory  puncture  tlie  cfjnjmoii  i 
hypodermic  syringe  and  nee<llc  wnll  answer  the  purpose.     The  puncturing] 
instrument  should  be  clean  and  anointed  wtlh  carbolized  oil,  and  in  all  CBten  | 
the  vacuum-cimmber  shtmld  l>e  attached  to  the  needle  or  trocar  as  soon  as  ita^ 
point  is  buried  beneath  the  skin,  in  order  that  a  flow  of  fluid  may  indicate  I 
the  moment  at  which  the  pericardia]  sac  is  entered.     Abrasion  of  the  hearty  * 
which  may  occur  from  contact  with  the  needle-point  when  the  fluid  m  n1mi:t$i  I 
entin^lv  evacuated,  is  not  verv  imjwrtant,  but  should  be  avoided  if  pn^bte  | 
by  deflecting  or  partially  withdrawing  the  needle,  or   by  using  RolK?rts*d 
improved  pericardial  trotmr  or  that  suggested  by  Pepper,     The  instrument 
figured  in  my  monograph  on  Faracentms  of  tlie  Pericardium  was  tuo  Uirge 

*  Wien,  mcd.'  Wochenxhr.,  Nov,  21,  1884,  quoted  in  Medioal  iY«w,  FhilftdA^  Jan.  17, 
'  Trousseau'i  CUnioai  Mcdkim, 
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for  use.  The  improved  mstninient  here  figured  is  no  larger  than  a  mcnlerate- 
size  aspiratiug-necdle.  It  consists  of  such  a  needle,  flattened  at  \ls  upper 
extremity  t*>  give  the  surt^on  a  firm  hold,  within  which  slides  a  camiia.  The 
distal  end  of  the  canula»  made  flexible  by  a  spiral,  when  thrus^t  btycind  the 
point  of  the  needle  curvea  downward,  and  thos  prevents  the  ]>(>int  of  the 
puncturing  inatrnment  injuring  the  heart  when  the  sac  is  nearly  emptied. 
During  penetration  of  the  tlioracic  wall  the  canula  is  retracted,  so  that  the 
flexible  end  is  contained  within  the  needle,  and  tlie  perforation 
at  the  end  of  the  canula  allows  the  fluid  to  escape  as  soon  Fio.  40. 
as  the  sac  itself  is  punctured.  The  canula  is  then  thrust 
forward  until  the  sharp  point  of  the  neeille  is  guarded*  This 
movement  brings  a  lateral  lenestra  in  the  amula  opposite  a 
similar  opening  in  tlie  needle,  and  thus  providt^s  a  second 
orifiee  for  the  escape  of  fluid  in  case  the  terminal  one  be- 
comes occluded*  The  external  end  of  the  canula  has  a 
square  shouhler  to  prevent  rotation  within  the  needle,  and 
should  be  tight  enough  at  that  point  to  preclude  entrance 
of  air.  The  canula  finally  terminates  in  a  ground  end  for 
attachment  to  the  aspirator-tube.  The  needle — or  outer 
camda  ajs  it  may  be  called^is  marked  on  the  surface  to 
show  the  number  of  centimeters  concealed  in  the  tii^sues. 
If  the  inner  canula  is  suspected  to  be  clogged  with  shreds 
of  lymph  or  with  thick  pus,  it  can  be  withdniwn  without 
disturbing  the  needle.  The  attachment  may  then  be  made 
to  the  latter  as  if  it  were  an  ordinary  aspirating-needle,  or 
the  inner  tube  being  cleaned  may  be  reinserted.  This  is  un 
important  element,  gained  by  using  a  double  aspirating- 
trocar;  for  plugging  is  not  uncommon  in  pericardiccnteais 
done  for  chronic  inflammation  of  the  sac. 

Beverley  Rob  in  sun  of  New  York  has  still  further  modified^ 
my  trocar.  His  additions  may  have  improved  the  instrument 
if  thev  do  not  unduly  complicate  it.  Pepper,  after  operating 
upon  his  case,  had  made  a  delicate  double  canula.  the  inner 
tube  of  which  was  furnished  with  a  fine  needle-point.  After 
introduction  the  inner  tube  was  withdrawn  until  its  point  was 
sheathed,' 

It  is  said  that  at  the  meeting  of  the  Italian  Medical  Asso- 
ciation at  Pisa  in  1878,  Baccelli  ]>ropo9ed  a  new  method  of 
puncture;  but  the  account  given  by  Severi*  in  speaking  of 
Baccelli*a  cases  indicates  that  his  f)roposal  referred  not  to 
a  method  of  operating,  but  to  a  methoii  of  selecting  the  point 
of  puncture. 

It  must  also  be  remembered  that  failure  to  obtain  fluid 
when   pericardial   efliiaion   exisU?d   has  occurreil   because  the  _ 

needle  had  been  passed  through  a  costal  cartilage,  and  was  Robertas  Pcricar- 
thus  plugged  by  a  disk  of  cartihige.     The  nuinner  in  which     tAc*/'"*  *** 
the  intercostal  spaces  are  narrowed  and  changed  in  directi(m 
by  the  curving  upward  of  the   anterior   |>ortion  of  the  ribs   and   by  the 
curvature  of  the  cartilages  should  be  impressed  upon  the  o|ierator. 

If  failure  to  obtain  fluid  occurs,  and  the  diagnosis  remains  quite  certain 
from  the  symptoms,  witbdrawid  of  the  needle  and  puncture  in  another  posi- 
tion should  be  done  or  an  incision  of  an  exploratory  kind  made. 

» JVVtr  York  Mtd.  R^rm-ff,  Mfirrh  29.  1884, 

'  Mtdient  Nrv^  ami  Librmy,  Pliiluda.,  Marcli^  1878. 

*  Lq  S^madaU,  Aprile,  1881,  p.  392. 
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In  pericarciicent^sfis  care  must  be  taken  not  to  thrust  the  needle  or  trocar 
into  tlie  heurt.  This  niay  hapfwii  even  in  quite  careful  hands.  If  the  right 
veiitrit'Ie  is  entered,  venous  blcxKi  will  ej^cape  throut^h  the  eaoula;  it'  the! 
nt!edle  la  buried  in  the  cardiac  niuftcle,  no  fluid  or  blood  can  escajiie.  The 
violent  niovcuicnts  coniinunicattHl  to  the  needle  will  usually  indicate  that  the 
needle  is  either  in  contact  with  the  heart  or  tlirust  into  its  tissue.  Of  course 
such  movements  wilt  occur  from  cardiac  contact  when  must  of  the  fluid  haa 
been  withdrawn  ;  but  are  not  to  be  expected  immediately  atter  the  iutrodue*  i 
tion  of  the  puncturitii:;  iuj^trnment  unless*  the  fluid  is  very  small  in  amount, 
tlie  needle  deeply  iiiiierted,  the  pericardium  adhtireut  at  the  point  of  puno* 
tare,  or  the  diagnosis  of  tiiiid  an  error. 

Puncture  of  the  hcai-t  has  occurred  accidentally  during  pericardial  tap- 
ping without  doing  any  harm,  and  has  been  suggested  as  a  proper  surgical 
procedure  ir^  certiiin  cardiac  conditions.  Still,  it  is  an  accident  to  be 
avoided  by  the  use  of  proper  trocars  and  pumps,  by  the  selection  of  ft 
proper  site  of  operation,  by  tlm  adaptation  of  the  suction  power  as  sooa] 
us  the  point  of  the  troair  or  needle  is  buried  beneath  the  skin,  and  by 
other  precautions  that  will  suggest  themselves.  In  thick,  (edematous,  or 
fatty  ehest-walls  no  fluid  will  be  reached  perhaps  until  a  depth  of  four  or 
five  centimetera  (aixiut  two  iaehes)  hjis  been  atttiincd  by  the  point  of  the 
pu ncturing  apparatus. 

I  must  call  attention  to  the  fact  that  West*  records  a  case  of  pericardial 
tappinj^  occurring  at  8t.  Bartholomew's  Hospital  in  1874  where  a  trocar  and 
a  canula  were  introduced  through  the  fourth  left  space  near  the  edge  of  the 
sternum,  ami  cjiused  cleath  in  iive  minutes  from  hemorrhage  into  the  f)eri- 
eanlium,  due  to  tearing  of  the  right  ventricle.  The  position  chosen  and  the 
form  of  instrument  may  have  had  to  do  with  this  unfortunate  result,  of  which 
the  detaih*  are  not  given. 

A  few  words  on  cardiccntesis,  or  intentional  heart- puncture,  may  here  l^e 
appropriate*     It  has  been  suggej*ted  as  a  means  for  rapid  abstraction  of 
blood  from  the  right  heart  in  intense  pulmonary  and  cmrdiac  engorgement, 
ami  for  the  abstraction  of  air  after  air-emb«>lism  has  oecurriid  from  wounrU 
of  the  large  venous  trunks.     It  has  been  known  for  yejirs  that  aspiration  j 
and  similar  punctures  of  the  heart  are  comparatively  harmless.     Roger  acci- 
dentally withdrew  200  grammes  of  blfjod  from  the  right  ventricle  of  a  boy  of 
inve  yeare  without  doing  harm.     Hulkc  seemed  to  benefit  a  case  of  plea n>*  . 
pneumonia  by  accidentally  aspirating  the  right  heart.     Cloquet,  Briuchut,  I 
Steiner,  and   Legrus  and  Onimus  have  made  similar  observations  on   th«l 
absence  of  danger  from  such  woumb.     AVa'^tbrook  of  Brooklyn,  Corwin,* 
Dana,*  and  apparently  Janeway  of  New  York,  have  performed  intentional 
cardiac   aspiration    in    moribund    patients    without   causing   any   noticeabkj 
harm.      The    contributions    of  Westbrook/   Roberts,*    and    Leuf*   on    thi4 1 
topic,  as  well   as   that  of  Benn^  on    air-embolism   and   ite   treatment,  will] 
interest  those  who  wish  further  information. 


The  result'i  of  operations  for  pericardial  aspiration  or  incision  are  extHM?J« 
inglv  good  when  the  frequent  postj^onement  of  the  operation  till  the  patient ' 
is  almost  moribund  is  recollected.    Elaborate  statistical  tables  would  be  out 
of  place  in  this  volume;  and,  besides,  it  seems  almost  impossible  to  gel  h 
complete  collection  of  the  cases.     Hindenlang,  West,  and  1  have  publbhcd 


"  Meil-Chir,  Trans.,  1SS3,  pp.  279,  275. 

'  N  r.  Med.  Record,  Miirch  10,  1883,  p.  263, 

*Ibid.,  Dec.  A  1882, 

•  Anuir.  Journ,  Mtd,  ScL,  Jan*,  1S85,  p.  79. 

V  IVtuu.  Amer.  Surg,  Ata^  1835,  &ad  AnnaU  of  Surgeiyt  St.  Louia,  1S85, 


*nnd.,FeK%  1883,  p.  UO. 

^  Phitada,  M«L  Newt,  Jvh  13,  1S8& 
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and  analyzed  long  lists  of  cases  collected  from  various  sources,  and  I  have 
now  references  to  more,  but  this  tabulation  seems  unnecessary,  as  the  prac- 
tical points  to  be  derived  from  their  study  are  well  proved  by  the  previous 
work  done.  In  addition  to  the  bibliographical  notes  already  given,  I  add 
for  the  use  of  inquirers  in  this  field  two  recent  monographs — one  by  a 
German,^  the  other  by  a  French  writer.' 

>  Ueber  PdrarerUese  dea  HenbeuteU,  Gerhard  fieck,  Wiirzb.,  1882,  p.  33  (Thesis). 
'  Omtributum  d  PEtude  de  la  Paraceniine  du  Ptrieaardty  H.  Ferraud,  Bordeaux,  1883. 
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Acute  Aortitis. 

The  existence  of  inflammation  of  the  membranes  of  the  aorta  was  men* 
tioned  by  Gralen  and  other  early  writers,  but  it  was  not  until  1824  that  a 
systematic  treatise  on  t^is  subject  was  published.  Since  that  time  the  subject 
has  received  more  attention,  but  the  results  obtained  are  unsatisfactory. 
There  is  grave  doubt,  according  to  many  writers,  as  to  the  existence  of  acute 
aortitis  independent  of  other  lesions,  although  it  is  recognized  that  the  aorta 
may  participate  in  inflammation  of  the  neignboring  organs.  Even  then,  as 
Powell  says,  "  the  aorta  is  very  slow  to  share  in  such  processes,  and  when  it 
does  so  the  inflammation  is  very  chronic  and  limited,  giving  rise  to  no  special 
symptoms."  Peter  treats  the  subject  at  length,  and  after  enumerating  certain 
so-called  symptoms  of  acute  aortitis,  confesses  that  these  symptoms  are  merely 
the  ordinary  phenomena  of  angina  pectoris,  and  these  two  affections  cannot 
be  distinguished  from  each  other.  It  must  be  concluded  for  the  present, 
therefore,  that  acute  aortitis  is  rare,  and  that  we  know  of  no  symptoms  which 
are  characteristic  of  it. 


Atheroma  of  the  Aorta. 

Atheroma  of  the  aorta  is  the  result  of  chronic  endarteritis,  and  is  alwa3r8 
of  slow  development.  The  process  may  be  limited  to  the  intima  or  it  may 
extend  to  the  middle  and  outer  tunics.  Beginning  with  a  thickening  and 
softening  of  the  wall,  it  finally  develops  plates  of  calcareous  deposit.  These 
plates  are  most  numerous  in  the  region  of  the  aortic  valves,  and  diminish  in 
number  as  the  artery  proceeds  from  that  point.  The  descending  portion  of 
the  aorta  is  relatively  free  from  these  patches,  but  they  reappear  again  near 
or  at  the  bifurcation. 

Etiology. — Atheroma  is  one  of  the  ordinary  products  of  old  age,  and  is 
therefore  one  expression  of  senility.  Heredity  probably  exerts  some  influ- 
ence, and  certain  cachexias  predispose  to  an  early  occurrence  of  the  process*. 
Gout  and  syphilis  render  one  especially  prone  to  it.  High  pressure  and  strain 
are  also  important  factors.  Continuous  hard  toil  is  more  productive  of 
atheroma,  according  to  Allbutt,  than  intermittent  work.  The  pre-albumi- 
nuric  stage  of  B right's  disease,  which  is  characterized  by  high  arterial  pres- 
sure, is  frequently  productive  of  atheroma. 

Symptoms. — when  the  inner  coat  alone  is  affected,  there  are  no  symptoms 
of  this  disease.  According  as  the  degeneration  extends  deeper  and  involves 
the  middle  and  outer  tunics,  the  aorta  begins  to  dilate,  and  the  symptoms 
may  vary  from  the  slightest  feelings  of  discomfort  upon  exertion  to  the  most 
violent  attacks  of  palpitation  and  pain. 
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Usually,  at  the  beginning  the  symptomg  are  very  obscure.  A  slight  dyap* 
ncra  on  exertion,  or  palpitation,  or  dyspeptic  troubles  are  the  chief  com- 
plaint  The  [iresence  of  the^  troubh^s  in  a  man  of  fifty  years  or  over*  whose 
heart  and  kidneys  present  nothing  abDomial,  and  in  whom  the  Mini  Her  artcmef* 
of  the  extremities  feel  hard  and  calcareons,  may  excite  the  susijicion  of 
atheroma  of  the  aorta.  There  are  no  distinctive  physical  signs.  Some 
writei-s  speak  of  a  tjhort  pnjit -systolic  nnirnmr  over  the  aorta  beyond  the 
valves,  which  may  be  audible  only  when  the  heart  is  acting  strongly. 

The  aorta  is  almost  invariably  dilated,  and  Peter  i?ays  that  this  dilatatirvn 
may  be  traced  by  percussion.  According  to  him,  the  normal  aortic  dtdl  area 
measures  irom  t>vo  to  live  fx^ntimeters  transversely  in  the  male,  and  Irom  two 
to  four  centi meters  in  the  fen*ale.  He  says  that  he  has  seen  ciises  of  atheroma 
where  he  wa^  able  to  determine  a  dull  aortic  area  of  eight  ccntimeterB  in 
diameter*  If  the  iiiHammation  extend  from  the  aorta  to  the  neighboring 
nerves,  the  pntient  may  suffer  from  the  ordinary'  Bymptoms  of  angina 
pectoris. 

Treatment. — This  disease  cannot  he  cured  by  drugs.  The  physician^B 
tafik  is  t(i  regulate  tlie  habits  of  the  patient,  to  remove  eo  far  a^  |Migsihle  all 
conditions  whicli  tend  to  aggravate  and  increase  the  trouble,  and  to  alleviate 
incidental  symptoms  of  distrees. 


Thoracic  Aneurism. 

Dkfimtion.— The  origin  of  the  term  aneurism  is  buried  in  obscurity,  and 
the  theories  which  have  been  advanced  regarding  it  iirc  m>t  very  satisfactory. 
Montanus  thought  it  was  derived  from  a  privative,  »nd  nmiron,  a  nerve. 
Qlltius  declarer  it  is  from  ancurivna,  an  enlargement,  irom  eitruwi^,  1  dilate. 
Coale  thinks  a  ready  origin  is  otfered  in  the  wonU  aneu^  without,  rw^rnio*,  a 
series,  course,  or  succession,  from  r«o,  I  flow. 

Aneurism  of  the  aorta  is  a  local  dilatation  of  that  vessel.  When  all  the 
arterial  tunics  persist  unruptured  in  the  tumor,  it  is  a  true  aneurism.  When 
one  nr  more  of  the  tunics  are  torn  in  the  process  of  expansion,  it  iTccomes  a 
false  aneurism.  When  all  the  tunics  of  the  artery  nipture  and  the  bloo<l 
escapes  into  the  neighboring  eelhdar  tissue,  it  becomes  a  difliise  false  aneurism. 
The  internal  and  mi<ldle  coats  of  an  artery  niuy  burst,  and  the  blood  esca|*e 
into  and  eoagtdate  in  the  space  bftween  the  middle  ami  external  tunics,  and 
ihis  is  termed  a  diK'^ediug  aneurism.  In  rare  instances  of  this  type  of  aneu- 
rism the  blood  finds  ii  seeond  i>[>ening,  and  returns  into  the  artery  again,  thui 
lorming  a  dotihle  tvtlje  for  a  short  tlistance. 

In  former  times  great  stress  was  laid  u[>on  the  distinction  of  aneurism 
according  to  the  number  and  c*«mbiiiation  of  pi^rsistent  tunics,  and  we  read 
of  the  mixed  internal  and  the  mixed  external  type.  Tliese  points  Ivave  less 
clinical  iftportiuice,  however^  than  a  proper  afipreciation  of  the  size  and 
shape  of  a  tumor»  because  all  aneurisms  are  talse  after  they  exceed  a  certain 
size.  When  an  aneurism  involves  the  entire  periphery  of  the  aorta,  it  may 
be  c)dindrica!,  fusiform,  or  globular  in  shape*  and  rciuive  namei*  accordingly. 
When  it  is  a  mere  bulging  on  one  side  of  the  artery  it  is  saccular  in  shape. 
Obviously,  the  opening  into  the  fusiform  aoeuritim  is  (juite  or  nearly  the  entire 
length  of  the  tumor,  whereiis  in  the  false  saecular  type  the  orifice  may  be 
reduced  to  a  mere  puncture  itf  the  arterial  wall.  The  size  of  the  orifice  is  a 
matter  of  great  importance.  ]>articularly  in  connecti^m  with  the  quotion  of 
operative  interference,  and  therefore  it  will  be  referred  to  later.  The  sacci- 
form and  fusiform  aneurisms  arc  often  combined  together,  nr,  in  other  words, 
it  is  ipiite  common  to  find  a  lateral  bulging  .superimposed  upon  a  loeal  dilata- 
tion of  the  artery;  but  such  grouping  is  not  necessary,  as  eitiier  tbrm  apjK.'aiiJ 
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without  the  other.  It  is  not  uneonimon  aLjo  to  find  one  bulbous  aneurism 
superimposed  upon  another,  the  dependent  aneurism  in  this  case  being  of  the 
false  or  diffuse  type.  The  second  aneurism  often  lies  outside  the  chest-wall, 
and  it  is  connected  with  the  mother  aneurism  by  a  narrow  opening  or 
channel. 

Varicose  aneurism  is  a  false  aneurism  formed  by  communication  between 
the  aorta  and  the  vena  cava,  the  pulmonary  artery,  the  right  auricle,  or  the 
right  ventricle.  It  is  almost  without  exception  rapidly  fatal  and  not  amen- 
able to  treatment. 

Occasionally  the  aorta  will  present  alternate  bulgings  upon  one  side  and 
the  other,  so  that  the  vessel  appears  to  wind  in  its  course.  This  condition  is 
called  cirsoid  aneurism,  but  it  has  nothing  in  common  with  external  aneu- 
rism of  the  same  name. 

The  size  of  an  aneurism  is  variable,  like  its  shape,  but  in  general  the  true 
aneurism  rarely  exceeds  the  size  of  an  egg  (Jaccoud).  Beyond  this  size  one 
or  more  of  the  coats  give  way,  and  the  mieurism  becomes  false,  in  which  con- 
dition it  may  grow  as  large  as  an  adult's  head  if  the  patient  lives  lon^  enough 
to  allow  sucn  development.  Balfour  refers  to  two  rare  forms  of  aneurism — the 
intravalvular,  which  is  situated  within  the  aortic  valves  and  above  the  ventri- 
cle, and  the  interval vular,  which  is  still  more  rare,  and  is  situated  between  the 
valves  themselves.  The  symptoms  of  these  aneurisms  are  merely  those  of 
valvular  lesion,  and  therefore  present  no  differential  points  for  diagnosis. 

Etiology. — Local  weakness  of  the  aorta  submittea  to  sudden  strain  is 
unquestionably  the  most  frequent  cause  of  aneurism.  It  is  rare  to  find  an 
aneurism  in  an  otherwise  healthy  aorta,  and  some  authors  go  so  £eu:  as  to 
assert  that  aneurism  never  occurs  without  preceding  degenerative  changes  in 
tlie  arterial  wall.  Naturally,  strain  is  the  physiological  burden  of  the  aorta, 
and  this  strain  tends  sooner  or  later  to  degeneration  of  the  arterial  tunics. 
Then,  given  a  weakened  spot,  the  ordinary  occurrences  of  every-day  life  are 
sufficient  to  precipitate  disaster.  A  sneeze,  a  cough,  some  sudden  exertion  of 
the  body  in  lifting  or  moving,  have  been  the  starting-points  of  aneurism.  AH 
accumulated  testimony  indicates  that  sudden  strain  is  more  dangerous  than 
prolonged  uniform  strain,  and  therefore  some  occupations  are  more  productive 
of  aneurism  than  others.  Inasmuch  as  age,  sex,  occupation,  and  personal 
habits  influence  the  development  and  nutrition  of  the  aorta,  it  is  obvious  that 
they  must  exert  an  important  influence  upon  the  occurrence  of  aneurism. 

All  records  agree  that  aneurism  is  pre-eminently  a  casualty  of  middle  life, 
and  a  glance  at  the  accompanying  table,  which  I  have  prepared  from  an 
analysis  of  69  reported  cases,  shows  that  the  disease  is  most  common  between 
thirty  and  fifty  years  of  age : 

From  20  to  30  yejirs  of  age,  4  cases. 
"      30  "  40      "  "  21     " 

"      40  "  50      "  "  29     "  « 

"      60  "  60      "  "  14    " 

"     60  "  70      "  "     1  case. 

Youngest  case,  20  years  of  age. 
Oldest        '*      72     " 

Crisp  analyzed  551  cases,  and  reports  398  between  the  ages  of  thirty  and  fifty. 
Beneke  has  found  in  his  records  of  arterial  measurements  that  the  pulmo- 
nary artery  greatly  exceeds  the  aorta  in  circumference  up  to  the  age  of  thirty. 
After  that  period  the  aorta  begins  to  increase  with  relatively  greater  rapidity, 
until  in  the  forties  it  exceeds  the  pulmonary  artery  in  size,  and  it  maintains 
its  superiority  from  that  time  forward.  The  aorta  continues  to  increase  in 
circumference  throughout  life,  but  after  the  age  of  fifty  this  increase  is  con- 
sidered a  senile  dilatation  rather  than  an  actiml  growth.     It  is  interesting  to 
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note  thiit  the  em  of  greatest  liability  to  aneurism  coiocides  witb  that  of  most 
riipid  uortiu  development. 

Sex  furniijhes  a  distinction  in  the  frequency  of  aneunBiu,  In  82  cas^  I 
found  that  only  a  seventh  were  females;  Crisp  regi.«ten*  less  than  an  eighth. 
The  rudically  ditfereiit  oecupations  and  habite  of  women  may  contnhute 
!W>tnt'whnt  to  their  relative  immunity  from  aneurisnj,  and  their  physiologiwil 
develojvment  also  seemi*  in  their  favor.  IJeneke  states  that  the  blood-pressyre 
during  ehildhond  is  about  the  same  for  both  sexe^.  From  puberty  onward  it 
\a  greater  in  the  male.  This  is  due  U\  the  fart  that  after  puberty  the  volume 
of  the  heart  relative  to  the  length  of  the  body  ia  iess  in  the  female  than  in  the 
male,  and  at  the  same  lioic  the  main  arteries  of  the  body  relative  to  the  length 
of  the  b^jdy  are  only  a  trifle  narrower  in  women  than  in  men.  The  pulmonar\' 
artery,  indeed,  is  relatively  a  trifle  wider  in  women  than  in  men.  It  foUovva 
from  this  tliat  the  blood-tension  in  both  the  large  veesels  emerging  from  the 
heart  is  less  in  the  fenuile  than  in  the  mnle. 

In  general  terms,  it  may  be  t^aid  that  those  people  who  are  exposed  to  heavy 
hibor,  as  meehanics,  laborer's,  soldiers,  porters,  cabmen,  etc.,  are  more  liable  to 
aneurism  than  those  who  are  less  exposed  to  sueh  straining  efforts.  Fixture 
of  the  ehest  tlnriog  effort  brings  greater  strain  upon  the  heart  and  aorta,  and 
therefore  men  who  wield  heavy  hammers  and  sledges  are  especially  liable  to 
aortie  disease.  Confitriction  of  the  neck  or  foreible  extension  of  the  same 
during  exertion  is  dangerous,  becau&e  it  thus  happens  that  the  arteries  are 
stretched  in  their  long  diameter  at  the  same  instant  that  the  blood-wave  ia 
expanding  them  laterally,  and  they  are  thereby  sulijected  ti>  double  strain,  I 
knew  of  a  trotting  horse  which  was  killed  by  this  very  combination  of  strain 
upon  the  aorta.  At  the  end  of  a  trial  of  speed  the  animal  refused  to  stop; 
whereupon  a  groom  sprang  forward,  seized  hioi  by  the  bit.  and  threw  his 
head  strongly  upward  and  backward.  His  carotids  and  aorta  were  thus 
stretched  to  full  length  at  the  moment  when  his  heart  was  acting  with  great 
force.  The  horse  dropi>ed  dead,  and  the  autopsy  rt^vealed  a  rupture  of  the 
aorta. 

The  fretjuency  of  aneurism  among  the  soldiers  of  the  English  army  was 
long  the  subject  of  anxiety  and  thought  to  English  surgeons.  Finally,  some 
bright  man  recognized  one  cause  in  the  dress  of  the  soldiers.  They  were 
obliged  to  wear  a  high  stock,  which  constricted  the  neck  and  kept  it  stretclied, 
and  their  trappings  were  adjusted  so  as  to  keep  the  body  in  a  stifl*  ami  unnat' 
ural  position.  These  objectionable  detaiLs  of  the  dress  have  been  removed, 
and  it  is  now  claimed  that  aneurism  is  much  less  common  in  the  army. 

Syphilis  and  gout  undoubtedly  eontriliute  to  the  tbrmation  of  aneurism, 
because  they  both  dispose  to  degenerative  processes  in  tf^e  aiterial  tunics. 
Some  writers,  however,  have  laid  too  much  stress  upon  syphilis.  It  was 
claimed  that  this  disease  was  the  cause  of  the  great  frequency  of  aneurism 
in  the  English  army.  Barwellt  however,  calls  attention  to  the  tact  that 
aneurism  has  been  13*  times  more  frequent  per  ICMH)  men  in  the  army  than 
in  the  navy,  and  yet  no  cme  maintains  that  syphilis  is  more  common  in  the 
army  than  in  the  navy. 

Symptoms, — The  diagnosis  of  aneurism  of  the  aorfji  nmy  he  one  of  the 
easiest  problems  of  cJinical  medicine,  or  it  may  present  difficulties  which 
defe4it  tlie  most  skilful  diagnosticians.  A  large  number  of  aneurisms  utter 
no  sign  of  their  existence,  and  arc  only  revealed  by  the  manner  of  death 
or  by  an  aiitof»sy.  Again,  the  so-called  signs  of  aneurism  are  so  indefinite 
in  character,  and  so  associated  with  other  pathological  ccmditions,  that  the 
greatest  confusion  often  befogs  their  interpretation.  Mistakes  therefore 
arise  in  two  ways:  either  anenrism  is  diagnosed  as  present  when  it  ia 
absent,  or  it  is  det^hireii  absent  when  present.  Robin  report*^  the  case  of  a 
vigorous  young  man  upon  whom  several  of  the  most  eminent  clinicians  of 
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Paris  diagnosed  aneurism  of  the  atirta,  and  vet  a  rc«t  of  a  few  days  eufficed 
to  remove  all  symptoms  of  that  disease.  Tliree  candidates  for  the  diploma 
of  the  Royal  College  of  Physicians  and  Surgeons  in  En;?laiid  recently 
declared  a  i:me  of  loculated  pleurisy  to  be  aneurism  of  the  aorta,  and 
B,  W,  Richardson  say^  he  has  *'  seen  at  least  seven  pereone  suffering  severe 
fuental  anxiety  from  the  belief  that  they  were  fatally  struck  with  aneurism/' 
and  yet  they  were  free  of  such  disease.  Balfour  says:  "There  is  only  one 
phenomeuon  positively  characteristic  of  thoracic  aneurism,  ar»d  tliat  h  the 
existence  in  some  part  of  the  thorax  of  a  pulsating  tumor  otfier  than  the 
heart,  wliieh  bents  isochronously  with  it,  and  at  least  as  forcibly,  and  which 
at  earh  pulsation  expands  in  every  direction,"  And  yet  simple  dilatation 
of  the  aorta,  condjiued  with  mental  excitement,  will  so  incrciise  tlie  thuracic 
pulsations  as  to  simulate  aneurism.  It  is  necessary,  therefore,  that  a  patient 
during  an  examinalion  should  be  as  quiet  as  possible,  both  in  mind  and  body* 
and  if  any  di*ubt  exist  regarding  the  signiiicance  of  tlu'  symptoms  presfcnt, 
the  ]Mtient  should  be  kept  in  befi  for  a  few  days  in  order  to  allay  the  arterial 
excitement. 

The  phenomena  produced  by  an  aneurism  are  naturally  divided  iuto  two 
groups:  1.  The  direct  symptoms,  which  are  confineil  to  tlie  limits  of  the 
tumor  itself,  and  wliieli  are  termerl  the  physical  signs.  2*  The  indirect 
symptoms,  which  are  due  to  the  influence  of  the  tumor  upon  neighboring 
organs,  and  which  pre4^nt  themselves  often  at  remote  points  as  signals  of 
distrejss  within.  This  influence  of  the  tumor  upon  its  environment  is  purely 
mechiiuical  and  due  U)  pressure^  and  the  resulting  symptoms  vary  according 
to  the  particular  organ  or  function  involved.  These  symptoms  are  therefo];>6 
classified  as  the  physiological  .signs. 

Pain  is  one  of  the  earliest  and  most  troublesome  of  the  pressure  symptoms 
of  aneurism.  It  is  flue  to  a  stretching  of  the  nerve-fi laments  in  the  aortic 
wall  and  to  the  pressure  of  the  tumor  upon  neighboring  organs,  especially 
the  vertebral  cohimn  and  sternum.  When  due  to  nerve-«?tretching,  i\\e  pain 
is  ueunilgic  in  chunicter,  ami  is  nut  necessarily  conflned  to  the  chest.  It 
may  appear  in  the  back,  and  is  inteiisilied  by  coughing  or  sneezing.  It  may 
be  rheiinmtic  in  typt%  and  aflect  the  arm  and  shoulders  for  several  months 
before  other  aneurtsmal  signs  develop.  In  such  cases  the  right  arm  and 
shoulder  app<:^r  to  he  most  oHen  affected.  Sometimes  the  pain  cannot  be 
located,  but  is  referred  indetinitely  to  the  chest,  or  it  may  accompany  acts 
of  deglutition.  As  a  rule — and  this  point  is  important — this  form  ot  pain 
from  an  aneurism  exhibits  wide  variations  of  intensity  and  is  usually  inter- 
mittent.  Exercise,  coughing  and  sneezing,  mental  excitement,  or  anything 
which  increases  the  activity  of  the  circulation  or  raises  the  blood -tension, 
increaj^es  the  pain.  U  may  resemble  ringiua  pectoris  in  location  and  radia- 
tion, but  it  differs  essimtially  otherwise.  It  is  more  continuous,  ai»d  is  asso- 
ciated with  less  iLiixiety,  which  is  such  a  eonspicuous  element  of  angina. 

When  the  pidn  is  due  to  erosion  of  the  vertebne  or  sternum,  it  is  more  steady 
and  gnawing.  It  is  still  lialile  to  violent  exaeerbations,  and  excitement  of  all 
kinds  increases  it.  Oftentimes  the  pain  is  so  excessive  that  the  sufferer  can- 
not lie  down  or  obt^iin  relief  in  any  position.  This  is  esjiecially  the  case  with 
aneurism  of  the  abdominal  aorta.  Bennct  reports  the  ciiae  of  a  patient  who 
poisr>ned  himself  to  be  free  from  the  terrible  pain,  and  deaths  by  exhaustion 
from  pain  and  distress  are  not  uncommon. 

Numerous  other  accidents  besides  pain  urise  from  prcK^iure  upon  the  neigh- 
boring veins.  Balfour  says  that  severe  dyspncea,  vomiting,  and  flatulency 
are  frequently  caused  by  pressure  of  an  aneurism  upon  the  pneumogastric 
nerves,  and  t!mt  these  symptoms  may  he  relieved  ny  gently  rubbing  the 
tumor.  Hieeough  ami  jrnni lysis  of  onc:-half  the  diaphragm  arc  caused  by 
presBUre  upc>n  the  phrenic  nerve.     Oceasionally  destruetive  inflammations  nf 
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the  lung  and  pleura  ot-cur  with  aDeurisiii^  and  thase  have  l)€cii  attributed  to 
pressure  yr»oii  the  prieunio^astric  nerves  and  thu  pulmonary  jilexus.  Palpi- 
tation of  the  heart  is  likewise  often  produced  in  a  similar  manner.  tSome- 
timcvs  tfie  patient  is  conscious  of  a  puUatton  in  the  tumor  it^ielf.  Pressure 
upon  the  intercostal  nerves  will  produce  hcrpeis  zor^iter,  and  cicatricial  records 
of  such  attacks  are  found  upon  patients  witli  aneurism.  Iniplii?ation  of  the 
sympathetic  nerves  produces  modih  cat  ions  of  the  pupils  according  aa  the 
nerves  are  merely  irritated  or  paralyze<L  In  the  lii>it  ciise  the  radial  muscles 
of  the  iris  become  permanently  contracted  and  the  pupil  is  dihited.  In  the 
second  c^l^  the  radial  nmscle  becomes  paralyzed  and  the  pupii  is  contracted. 
Jaccoud  says  that  this  succession  of  chang*:^  ii?  not  rare,  and  he  has  watched 
Ciises  progress  thron<:h  both  pupillary  stages.  The  nerves  atTeet^  are  thofle 
which  emerge  from  the  eilio-spinal  rctrion,  which  extends,  according  to  Budge 
and  Waller^  from  the  gixth  cervical  to  thi"  sixth  dumal,  or,  according  to  Erown- 
86quflrd,  B&  low  as  the  tenth  dorsal  vertebra.  From  the  anterior  roots  of  this 
reg^ion  nerve-filaments  pass  tbroui^^b  the  cervical  symj)athetic  to  the  iris.  The 
difference  in  the  pupils  is  oil  en  so  slight  thai  it  requires  very  careful  meas- 
urement to  detect  it.  The  application  of  atropia  will  assist  in  the  examina- 
tion, Ijeaiuse  that  drug  hits  very  incomplete  intineuce  u|Km  the  atfeeted  pnpil. 
The  pupil  is  also  nmch  le^iS  sensitive  to  light,  but  it  contracts  more  strongly 
than  the  normal  eyes  in  its  aecoriimodation  for  near  objects.  Kobertson  cau- 
tions against  conclusions  based  upon  mere  casual  observance  of  the  ey^, 
because  1  person  in  every  14  htis  one  pupil  naturally  smaller  than  the  other. 

Myosis  IS  not  pathognomonic  of  aneorism.  It  denotes  merely  some  trouble 
with  the  cilio-spinal  nerves.  The  nature  of  that  trouble  must  of  coui-sje  be 
determined  by  the  other  associated  syniptoms  of  the  c^isc.  The  contraction 
of  the  pupil  is  sometimes  accompanied  by  paleness  of  the  cor  res  ponding  side 
of  the  laee  and  neck,  while  at  other  times  the  same  region  may  be  swollen, 
avlematous,  and  j>erspiring.  These  symptoms  are  due  to  local  vascular  changes 
from  interference  with,  and  disorganization  of!,  the  viuso-motor  nerves  which 
govern  these  regions.  Remote  local  piiralysis  sometimes  uttem  the  fii-st  warn- 
ing of  aneurism,  and  such  cases  are  usually  very  striking.  Paralysis  of  the 
recurrent  larvngeal  is  the  most  frequent  of  this  group  of  signs.  Urquhart 
reports  a  case  where  for  some  months  tlie  chief  symptom  wns  a  falling  of 
the  head  on  the  breast,  as  if  it  had  been  fbreibly  drawn  down  by  the  sterno- 
c  lei  do- mastoids.  Another  patient  was  t^upposed  to  have  rheumatism,  but  he 
soon  became  paralyzed  on  the  right  side  and  lost  his  speech.  He  recovered 
somewhat^  but  died  subsequeotly  from  bursting  of  the  tumor  into  a  pulmo- 
nary cavity.  Tufnell  says  if  an  amaurosis  occur  suddenly  look  for  valvular 
disease  of  the  heart  or  for  aneurism  of  the  aorta. 

Dyspna^a. — The  dyspnoea  produced  by  an  aneuri-sm  may  vary  from  a  slight 
difficulty  of  breathing  on  exertion  to  the  most  marked  orthofmo^a.  It  is  pro- 
duced liy — a,  direct  pressure  upon  the  trachea  or  bronchi;  b,  pressure  uf)on 
the  recurrent  laryngeal  or  the  vagus.  The  two  ibrrns  of  trouble  are  eiisily 
discriminated  by  physical  examimition.  In  eases  of  pressure  u]>on  the  respi- 
ratory  tubes  auscultation  reveals  very  characteristic  signs.  The  constriction 
of  the  tube  causes  a  peculiar  harsh  sounds  which,  heard  only  in  inspiration  at 
first,  Ijeeomes  audible  later  in  expiration  as  well  If  the  pressure  is  upon 
the  trachea,  tlie  sounds  will  be  heard  equally  in  both  lungs;  whereas  if  only 
one  bronchus  is  involved,  the  sounds  will  be  confined  to  the  corresponding 
side.  If  a  bronchus  be  completely  occluded  bv  pressure,  then  the  peculiar 
breath-signs  will  disappear^  and  complete  respiratory  silence  reign  instead. 
The  dyspncea  of  this  origin  is  greatly  relieved  by  motion  and  by  certain  posi- 
tions of  the  body.  In  capillary  bronchitis,  pneumonia,  asthma,  etc.  the 
patient  sits  with  the  head  throwTi  hack  and  the  shoulders  taised,  whereas  a 
patient  with  tracheal  compression  finds  greater  relief  in  leaning  acmes  t|ie 
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hack  of  a  cbair,  with  his  heiid  resting  iipuii  hi^  aring  folded  nn  a  tahle^  and 
the  nights  are  jJiL-v^L-d  iti  thiis  position.  A^aiii,  tlie  pres&^ure  dv*pn<r*a  is  sub- 
ject to  sudden  and  exce^ive  variations.  Any  exciteint^nt  wLicli  increaseii 
the  cardiac  uctivity  and  t!ie  hlood-teuisicm  will  excite  dyspnoea,  whereas  reet 
aud  repOfie  diniinioh  it.  Thii^  forni  of  dyspncea  is  likewise  accompanied  by 
loud  stridukms  breathings  and  by  barshuess  and  a  metallic  quality  i>f  the 
voice.  The  stride vr  and  dyspnuca  bear  no  direct  relation  to  tbe  she  of  the 
tumor,  tiecanse  a  small  tumor  prcf^sing  u|>on  the  side  of  the  trachcii.  wheiif 
the  cartibigirnms  rings  are  thinner  and  le68  rej?istant,  will  produce  more  dis- 
comfort than  a  larger  tumor  directly  in  front.  Where  the  compre.ssion  of  an 
air4ube  is  considerable,  it  usually  }>rovoke.s  inMammatiou  of  the  mucous  mem- 
brane,  and  the  secretions  thereby  ^.Mjgeiidered  are  liable  to  collect  behind  ihe 
obstruction  and  increase  the  di»tre*ts  for  breath,  Casej=i  are  re[Xtrted  where, 
tnvuheotonjy  having  been  periiirmed,  a  catheter  was  pushed  by  the  obstruc- 
tion and  the  baekcd-up  secretion  allowed  to  escape,  to  the  great  relief  of  the 
s^uderer.  One  case  ia  recorded  where  the  examining  phyhician  was  able  to 
see  by  the  aid  of  a  larjuigoscope  an  inward  projection  of  the  wall  of  the 
trachea,  which  pylsated  with  each  heart-beat. 

The  dyspn<ra  ari.^ing  from  preijdyre  upon  the  recurrent  laryngeal  and  vagus 
rnay  begin  in  two  ways^ — either  l>y  a  sudden  paralyj?Ls  of  botL  vocal  eonk,  or 
by  a  preliminary  spju^m  of  the  cords  due  to  ncrvc-irritatioo.  When  Vmth 
cords  are  paralyzed,  whicli  is  very  rare,  the  voice  is  entirely  obliteratt^d  aiid 
the  dy.spnoea  h  intens^e  and  continuous.  The  ctmiplete  paralysis  may  be  asso- 
ciated with  choking  at  meaK  Whyu  only  one  cord  la  paralyzed,  the  breath- 
itig  is  not  materially  aftected,  though  the  voice  iB  altered  in  a  eharaeterietic 
manner. 

If  the  compression  of  the  nerves  mentioned  simply  irritate*  them,  then  the 
phenomenon  of  laryngeal  spasm  occurs.  The  voice  ljeeom<*ii  high,  sque^iking, 
and  false  or  whkpering,  with  a  muttled  tali^etto.  Jaccoud  de^eribes  a  condi- 
tion where  the  nerve.^  of  the  twt)  fsifles  are  not  uniformly  atfected,  and  there- 
fore the  u<.jrds  are  not  e<pially  tense  in  their  epasRL  The  n^ult  of  this  differ- 
ence of  tension  and  vibration  is  a  peculiar  commingling  of  high  and  low 
tones,  which  produces  a  very  dii^cordant  and  unpleasant  sound  to  the  ear. 
Jaccoud  terms  this  la  voix  hit^>nale.  The  dyspniea  from  spaj*m  persi^ti^ 
through  both  inspiration  and  expiration,  whereas  with  paralysii^  of  the  cord* 
the  inspiration  is  alone  or  juainly  atleeted.  The  cough  in  the^^  case-s  is  phe- 
nonienul  in  its  charact^T,  being  very  loud  and  metallic,  often  barking,  and  it 
is  very  tlL^tressing  to  the  patient  and  to  all  who  he4ir  it. 

W^hen  a  bronchus  is  compressed  the  percus^^ion  note  on  the  correspondinp 
lun^r  IB  higher  in  pitch  and  tympanitic.  The  inspiratory  murmur  \s  ordi- 
narily diminbhed,  but  bronchial  breathing  may  (mrely)  occur.  The  coinci- 
dence of  bronchial  breathing  with  tympanitic  resonance  w  an  eccentric  cam- 
bination  of  a  very  paradoxical  eharact^^.  The  cough  i^  almost  pathogno- 
monic, with  a  loud  barking,  distressing  metallic  clang.  Such  a  cough  is  still 
more  suggestive  when  combined  with  the  high,  ahrill,  whistling  vox  anserina. 
The  amount  of  expectoration  is  at  first  small,  consisting  of  glairy,  frothy 
mucus.  Later  it  becomes  more  copious  and  niuco-punilent,  ajid  may  even  be 
rusty  and  red.  The  presence  of  bloody  sputa  with  an  aneurism  is  alwa}*s* 
grave,  Iwcause  it  raises  suspicion  of  a  so-calied  weeping  aneurism  which  12$ 
approa  ch  in  g  ru  p t u  re . 

Dysphagia.- — This  is  a  common  symptom  with  aneurism,  but  it  is  not  so 
constant  in  apj>carance  as  it  is  witli  other  mediastinal  tumors.  It  appears  moT& 
often  when  the  aneuri.sra  is  situated  upon  the  tran8ver«e  portion  of  the  aorta. 
It  is  frequently  painful,  but  always  variable  in  severity,  and  may  disiipjiejir 
for  long  i liter vali  at  a  time.  Lying  upon  the  face  usually  relieves  the  diffi- 
culty, while  it  m  aggravated  by  reclining  upon  the  back.     Fluids  are  usually 
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swallowed  nioret  easily  than  solids.  Hayden  savs  that  a  feeling  of  sharp  jmin 
in  a  particular  part  of  the  gollet  in  swallowing  whrn  aneurism  is  pr*^»eiit 
indicates  erosion  of  the  mucous  nicmbrane  ami  early  ]>erfbration. 

Pressure  upon  Veins.^— Localized  oedeina  and  cyanosis  are  two  common 
symptoms  of  aneurism  of  the  aorta.  The  Fuddeti  eruption,  the  limited  dis- 
tribution, and  the  terrifying  effect  of  these  symptoms  render  them  especially 
luttTesting.  They  are  due  to  pressure  of  the  tumor  upon  the  veins  near  the 
heart,  and  partievdarly  upini  the  superior  vena  cava.  Dujardin-Beaumetz  says 
that,  thaiiks  to  the  vena  azygos,  compression  of  the  su|»frior  vena  cava  firo- 
duces  simply  a  varicosity  of  the  neck  and  upper  part  of  trunk.  ShonUl  the  vena 
azygos  be  simultaneonsly  blocked,  then  the  «pdcma  and  cyanosis  will  spread 
over  the  entire  head,  neck,  arms,  shouldci's,  and  upper  trunk — /.  t\  over  all 
parts  drained  by  the  superior  vena  cava.  Only  two  such  teases  have  been 
reported,  however.  One  ease  was  seen  by  Piorry  and  one  by  Dujardin- 
JJeaumetz,  In  the  hitter  case  the  (edema  and  cyanosis  of  parts  nnmcd  nbove 
came  on  suddenly  without  apparent  eau.se.  The  lace  wrs  swollen,  blue,  and 
covered  with  re<l  patches,  and  t!ie  eye*^  were  injected.  The  e^irs  were  cold  ; 
the  abdomen  and  lower  limbs  rt^tained  their  nortiial  ccdnr.  The  contrast 
between  the  upper  and  lower  portions  of  the  body  under  these  wnditions  is 
very  striking. 

Balfour  says  that  "a  thick  a:*dematous  collar  covered  with  large  veins  sur- 
rounding the  root  of  the  neck  "  is  indicative  of  compression  of  the  superior 
vena  caviu 

Prea^nre  uimn  the  brachio'Cephalic  veins  produces  tedema  and  cyanosis  of 
the  head  an*j  npfK?r  extremities;  OMlema  of  the  glottis  has  oecurred  under 
guch  conditions.  Sudden  swelling  of  one  arni»  unaceon^panied  by  intlamma* 
tion,  is  suspicious  of  aneurismal  compression  of  the  corresponding  vein,  espe- 
cially if  It  comes  on  suddenly  after  exertion.  LVimprLssion  of  (he  descending 
vena  cava  or  right  auricle  may  give  rise  to  congestion  and  driniwy  of  the 
lower  part  of  the  body,  but  these  are  later  symptoms. 

Pressure  upon  the  thoracic  duct  is  relatively  rare.  It  may  c^use  emacia- 
tion, but  hj88  of  flesh  with  aneurism  ia  more  often  due  to  obstruction  of  the 
(Bsophagus  or  to  dyspei>sia  and  the  exhaustion  from  pain  and  sleej)les.-inesB. 

Pressure  upon  Bones. — Pressure  of  a  tumor  on  neighboring  bunes  <  aiises 
absfirption  and  dish>cation  of  the  same.  The  clavicles,  sternum,  and  ribs  are 
rapidly  eroded  by  the  aneurism,  and  are  pushed  forward  and  di?"Jirticnlated, 
Pressure  ufK>n  the  spinal  column  causes  ahi^orption  of  the  vertcbr*^e  and  of 
the  cartilageSp  until  ot^en times  tlie  cord  is  laid  bare  and  even  subjected  ti> 
direct  pressure. 

Ins[»eetion.— Inspecting  a  person  suspected  of  aneurism,  one  should  examine 
the  pupils,  the  color  of  the  skin,  the  condition  of  the  veins  of  the  head,  neck» 
and  arms,  all  movements  of  the  neck  and  chest,  and  especially  the  contour 
of  the  front  part  of  the  chest. 

The  conditions  of  the  pupils^  skin,  and  veins  have  all  hc^en  dtsjcribed,  hut 
the  movements  of  the  neck  and  chest  require  notice  here.  Any  area  (►f  pulsa- 
tion apart  fnun  the  nrjniml  apex-impulBe  should  be  critically  nuirked  and 
examined.  Fulness  or  beating  in  the  episternal  notch  is  significant.  Chees- 
man  reports  a  case  where  a  curiims  pulsation  Wiis  occasiimally  conmiuniciited 
to  the  larynx  and  the  tongue  l>y  an  aneurism  situated  bcmitth  the  manu- 
brium. Every  now  and  then  the  thvroid  cartilage  would  vhv  mid  fall,  and 
the  tongue  would  pulsate  backward  and  forward  with  each  beat  of  the 
aneurienu 

Ingfieetion  of  the  larynx  quickly  determim'S  the  i*rcsence  or  absence  of 
paralyMis  of  the  cord,  and  nmy  sometimi^  reveal  pul'^ating  tumors  pressing 
upon  the  trachea.  While  inspecting  the  shajie  (►f  the  chest  it  is  best  to  stiind 
upon  one  side  of  the  jiatient  and  look  across  the  surface  of  the  thorax.     In 
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this  way  slight  deviations  from  the  symmetrical  become  most  readily  appar- 
ent»  If  any  abnormal  point  seems  to  pulsate,  the  ftict  C4Ui  be  rendeH-d  more 
obvious  by  pasting  bits  of  paper  upim  tbe  80Bpect<.'d  .spot  and  around  its 
immediate  nei^hborliood.  Viewed  thus  m  an  oblique  light,  the  relative 
riiovejuents  of  these  pieces  may  be  wLsily  discerned.  If  a  tnmor  be  present 
and  the  diagnosis  estvablishi.*d,  one  shotihl  carefully  note  the  color  and  condi* 
tion  of  the  skin  over  the  prominence  A.<  the  tumor  develops  preegure  th*t 
skin  becomes  tense  and  glossy »  Then  it  turns  reti,  and  may  be  coTcnHi  wiih 
livid  spots  and  even  ecchymoses.  In  lat^r  stages  a  black  drietl  scale  of  fl«*h 
may  be  all  that  seems  to  rtistrain  the  heaving  blood.  Weeping  of  hhx>d  niay 
take  place  for  8<ime  time  l>eft*re  the  final  break* 

Palpation. — Given  a  prominence  of  the  eheAt-wall  or  a  localized  pulhation 
in  the  abdomen,  the  next  step  is  to  examine  the  suspected  part  with  the 
hands.  Any  tumor  lying  across  an  artery  will  move  forward  und  backward 
with  each  milsutitm  of  the  artery,  and  eonditiona  of  this  kind  have  been 
repciitedly  diagnosed  as  aneurism.  An  aneurii^mal  tumor,  however,  ia  dib* 
tensile  as  well  as  pulsatile.  Every  tumor,  therefore,  should  be  grasped  ut 
far  as  possible  between  the  two  hands,  to  determine  if  it  distends  witfj  each 
beat. 

When  one  cannot  reach  the  sides  of  the  tumors  in  front,  one  c^n  resort  to 
Stokes's  plan.  Place  the  flat  of  one  hand  upon  the  front  of  the  chest*  and 
the  other  hand  upon  the  back.  By  this  means  the  expansile  character  of  the 
pulsation  may  sometimes  he  determined. 

Many  inlra-thoracic  aneurisms  present  a  double  impulse  or  two  distinct 
blows  to  the  band  during  the  cardiac  systole;  and  when  theae  blows  are  tcM> 
faint  to  be  felt,  they  may  still  be  registered  by  the  sphygmograph.  Thia 
double  iuipulse  is  not  characteristic  of  aneurism  of  the  aortu,  because  it  may 
ah+i*  be  felt  in  tineurisms  of  the  large  branches  of  the  arch*  Bellinj^ham 
thought  that  the  second  blow  wiis  due  to  a  reflex  wave  from  the  aortic 
valves,  and  was  therefore  diastolic  in  rhythm,  Jaccoud,  however,  showed 
that  it  occurs  even  with  great  insufficiency  of  the  aortic  valves.  thiL^  exclud- 
ing reflex  waves.  Francois  Frank  also  proved  that  both  blows  were  sy^ 
tolic  in  rhythm.  He  thinkt^  they  are  due  to  the  fact  that  the  blood  enters  the 
aneurism  en  deux  temps.  The  blood,  rushing  in  at  the  beginning  of  the  sys- 
tole, gives  a  .sudden  distension  of  the  partially  relaxed  sac- walls,  and  thus  ' 
causes  the  first  impulse.  Then  the  bulk  of  the  blood-waves,  following  moru 
slowly  on  account  of  gre^iter  resistance,  produces  a  second  elevation  more  or 
less  pronounced. 

Balfour  states  that  aneurismal  pulsations  are  usually  more  forcible  than 
thoee  of  the  heart,  and  that  this  point  ha*^  not  received  the  attention  which  it 
merits.  If  the  sac  contains  much  fibrin  the  impulse  is  feebler  than  that  of 
the  heart. 

W.  8.  Oliver  describes  a  new  sign  of  aneurism  and  the  method  for  detect- 
ing it.  Place  the  patient  in  the  erect  position  and  direct  him  to  close  his  mouth 
and  elevate  bb  chin  to  the  fullest  extent.  Grasp  the  cricoid  cartilage  between 
the  fingers  and  tlie  thumb,  and  push  it  gently  upward.  If  an  aneurism  of 
the  arch  of  the  aorta  Im  present,  its  pulsation  will  be  plainly  transmitted  up 
the  trachea  to  the  hand.  The  act  of  examining  will  also  increase  the  laryn- 
geal distre^  if  such  be  present. 

The  fr^missement  cataire,  or  thrill  imparted  to  the  hand  by  an  aneurism, 
has  been  frequently  described.  It  is  very  characteristic  when  felt,  but  Powers 
says  it  is  not  of  frequent  occurrence.  He  has  felt  it  in  eight  cases  of  aneu* 
rism,  but  four  of  them  were  complicated  by  regurgitant  disease  of  rheumatic 
origin,  and  all  were  probably  of  the  fusiform  kind. 

Pulse. — Partial  or  total  obi  iteration  of  a  large  vessel,  dilatation  of  the 
aorta,  compression  of  an  artery  by  a  tumor,  may  produce  a  radiai  pube 
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BimiJar  to  that  of  aneurism.  Moreover,  we  may  find  the  radials  differing 
from  each  other  in  persons  who  are  i>eriectly  heiUthy.  It  folloWb,  therefore, 
that,  taken  by  itself,  the  pulse  does  not  coutrihute  very  decisive  evidence  of 
an  aneurism.  When  the  diagnosis  of  an  aneurigni  ia  estahlisheri  or  confirmed 
by  other  signs,  then  the  added  evidence  of  the  pulse  doe^  possej*s  some  value- 
The  finger  will  often  detect  the  following  characteristics  of  an  aneurii^mal  pulse : 
L  Delay* — ^The  pulse  at  the  wrist  is  normally  from  yVff  ^'^  tW  <^f  ^  second 
later  than  the  cardiac  impulse.  With  aneurism  this  interval  may  be  pro- 
longed in  one  or  both  radials,  and  the  additional  delay  may  amount  to  j^ 
of  a  second.  This  sign  of  delay  is  of  most  value  when  the  pulse  in  one  wrist 
loiters  behind  it^  mate.  The  relative  delay  of  the  impulse  of  the  aneurism 
itj*elf  and  of  the  carotid  artery  may  give  useful  information.  If  the  heat  of 
the  tumor  precedes  that  of  the  leit  carotid,  then  the  tumor  Is  nearer  the  heart» 
wiiereas  the  aneurLnm  is  evidently  beyond  the  leil  carotid  when  the  beat  of 
the  latter  precedes. 

2.  Diminution  in  Volume. — ^Tbe  pulse  in  one  radial  may  be  much  smaller 
than  in  the  other  or  altogether  absent. 

3.  Diminution  in  Force. — The  pulse  of  one  side  may  convey  a  leas  sudden 
and  less  forcible  blow  to  the  finger.  This  diminished  p^uddenness  of  the  sen- 
sation imparted  to  the  tinger  correi;: ponds,  to  the  sloping  up-stroke  of  the 
sphygmographic  tracing, 

4.  Thrill.— Under  certain  rare  and  not  very  clearly  defined  circumstanccj? 
the  pulse  imparts  a  sensation  of  thrill  to  the  tinger,  Mahomed  says  thif 
probably  occurs  when  the  entrance  to  the 

aneurism al   sac   is  verj'^   narrow   and   the  ^i^»  ^^* 

aneurism  is  directly  in  the  course  of  the  3 

vessel.  It  nuiy  also  be  occasionally  pro- 
duced by  the  rigidity  of  the  wall  of  the 
v^ael  or  by  a  partially-dilated  clot  vi- 
brating in  the  blood -stream. 

Under  the  enthiiitiastic  and  elaborate 
s*tudy  of  Mahomed  the  sphygmograph  baa 
attained  a  certain  degree  of  usefuinese, 
Tiiough  difficult  in  its  application  ami 
limited  in  ita  results,  yet  many  of  the 
points  demonstrated  by  it  are  of  sufficient 
importance  to  justify  their  consideration, 
the  normal  pulse  is  shown  in  Fig.  5U. 

Now,  the  points  which  distinguish  an  ancurismal  tracing  from  the  normal 
are — ^1,  a  sloping  up-stroke ;  2,  impairment  or  loss  of  the  percussion  wave ; 
3,  obliteration  of  the  secondary  waves;  4,  diminished  volume  of  the  curve; 
6»  vibratile  waves  ;  6,  a  different  blood -tension. 

In  comparing  the  curves  shown  in  Fig.  Tjl, taken  from  PowelTs  article  upon 
aneurism,  it  will  be  noticed  that  the  un-stroke  AB  is  more  sloping  in  the  curve 
of  the  right  wrist  than  in  that  of  the  left.  The  percussion  and  dicrotic  waves 
are  entirely  smoothed  out  into  an  almost  uniform  wTivy  slope.  As  one  writer 
has  expressed  it,  an  aneurism  acts  like  an  air-chamber  in  an  engine,  and  tends 
to  break  up  the  intermittent  fmlse  into  a  steady  stream,  Tlie  relative  diifer- 
ence  of  the  blood-tension  of  two  artericNS  is  determined  by  tlie  rchitJve  amount 
of  pressure  required  of  the  int^trument  to  develop  the  tracing.  This  amount 
of  pressure  is  sometimes  grejiter  and  sometimes  less  on  the  aficctcd  side. 

In  comparing  the  tracings  from  the  radials  the  following  points  arc  to  be 
noted:  1.  Is  there  any  difference  in  the  pcTcussion  waves? — /.  e.  is  the  up- 
stroke more  sloping  or  the  apex  leas  piunted  in  the  one  than  in  the  other? 
2.  Is  the  tidal  wave  equally  high  and  sustained  in  both?  3.  Is  the  dicrotic 
wave  equally  developed  ? 


AB.  The  Upstroke.    AHC.  T'creunton  Wave 
R  Aortic  Notch.    D.  Dicrotic  Ware. 


The  sphygmographic  tracing  ol 
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If  a  ditference  exist  m  the  tidal  wave  alone,  it  need  not,  and  probably  will 
not,  be  due  to  aneurisnK  It  is  the  loss  of  the  percuealon  wave  and  of  the 
dierotisni  whieh  rharacterizes  aneurism. 

It  inuet  Ix^  conceded  here  that  the  use  of  the  sphvgniograph  and  the  inter- , 
pretation  kA*  its  tracings  are  beset  by  the  greatest  difficulties^.     Mahomed,  in  I 

Fio.  61. 


Right  iiD<l  Left  Badial  Pulee  in  Aoeuriam  of  Aorta. 

whom  I  am  chieHy  indebted  for  these  sfjliygniographic  det^lln,  <leclare»  tlniiJ 
tlje  use  of  the  instrument  requires  great  ciire  and  ^kill,  and  it  may  easily  \vi\d  I 
to  error.   **  No  one  should  attempt  to  use  it  who  cannot  readily  obtain  eimiiar  j 
tracings  from  the  two  radials  of  a  healthy  person/*     Great  cart*  in  the  appli- 
cation of  the  infrilruineot  should  be  exerted,  and  we  must  ^niard  ti^ains-t  allj 
causes  of  transient  excitement.     It  14?  well  to  let  the  patient  see  the  ijistru- 
ment  applied  to  other*  before  attempting  it  on  him,  in  order  that  he  may  nol 
fear  it.    The  patient  must  be  [) laced  in  a  comfortable  position,  with  both  a  nan 
alike,  and  the  point.s  of  application  of  the  instrument  must  be  alike  on  the  two  ] 
sides.     The  amount  of  pressure  on  the  two  sides  must  be  equal,  or  the  ditfer- 
ence  carefully  noted.     MoreoA^er,  one  should  never  be  contented   witli  one 
tracing,  but  a  number  on  each  wrist  should  be  taken.      If,  then,  the  two 
radials  appear  to  dilicT,  the  precautions  niu.^t  be  redoubled,  and  the  duIm* 
tested  again  on  another  day.     Iiiei]ualitiej?  of  the  tracings  may  be  produced 
by  abnormal  distribtition  of  the  radisilf^,  and  an  old  fracture  or  other  injury  I 
of  one  arm  may  aflect  the  flow  of  blood  in  the  arm. 

Paraiyj^is  of  tlie  arm,  by  int*?rfering  with  the  vaso-motor  nerves,  and 
tliereliy  with  the  venous  return  of  the  blood,  may  alter  the  clmraeter 
of  the  pulse.  A  tumor  external  to  the  artery,  either  intra- thoracic  or  extni- 
thoracic,  will  produce  aneurismal  pulse  and  endarteritis,  or  congenital  con- 
traction of  the  aorta  may  so  block  tlie  ailery  as  to  produce  diminished  jpulst* 
waves.  It  may  be  said  that  the  sphygmograph  is  inculpable  of  distinguishing 
between  an  endaiteritis  and  an  aneurism. 

On  the  other  hand,  the  instrument  is  very  uaeHil  in  distinguishing  betwei^n 
an  aneurism  and  a  tumor  compressing  an  artery,  because  m  tlie  latter  ea^o  , 
the  ap-€troke  and  percussion  wave  remain  normal,  whereas  in  the  former  they  | 
are  strongly  modified,  as  described  above.     With  aneurism  of  the  ascending 
aorta  both  radials  must  be  similarly  affected,  if  at  all,  and  in  these  eases  the 
sphygmograph  teaches  very  little.     If  the  right  radial   is  alone  or  mainly 
aflecfccd,  then  the  aneurism  involves  the  innominate  and  arch  together.    W^en  1 
an  aneurism  of  the  innominate  includes  the  aorta,  then  the  whole  mc  forms  j 
virtually  a  dilated  aorta,  and  no  difference  in  the  radials  will  appear.     HentieJ 
It  follows  as  a  corollary :     Given  an   innominate  aneurism,  if  the  radials  1 
remain  equal  the  aorta  is  certainly  involved.     When  the  left  radial  pulse  is^ 
alone   uffected,  the  aneurism  lies  beyond  the  brachio-cephalic  branch,  and 
may  or  may  not  involve  the  left  subclavian. 
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The  sphygroograph  ia  of  less  avail  in  aneuriamH  of  the  descending  portion 
of  the  thoracic  aorta  or  of  the  abdominal  aorta.  It  may  be  of  service  in 
affording  information  re^rding  the  condition  of  the  aorta  itself  with  refer- 
ence to  an  operation,  and  it  may  also  be  of  service  in  determining  the  upper 
limits  of  an  aneuri^sm  under  the  following  conditions  \  A  case  is  reported 
which  presented  all  the  physical  ^igng  of  anetiri.sni  of  the  descending  aorta, 
!»yt  tlie  sphygmograpb  showed  that  the  It^ft  nulinl  was  aflectedj  and  thereby 
proved  that  the  aneurism  extended  as  high  ai«  the  left  subclavian  at  least, 

■  While  the  foregoing  facta  prove  that  tlie  sphygmograpb  by  itself  atibrdt* 
very  inconchrsivc  and  untrustworthy  evidence,  yet  when  the  presence  of  a 
tumor  and  other  phys^ical  signs  prove  the  exii^tence  of  an  aneurism,  tlit*  writ^ 
ten  pulse-record  will  often  be  the  guide  to  the  accurate  [ihicement  of  the 
tumor,  and  thereby  will  ot\cn  furnish  decisive  indications  in  the  aelection  of 
the  method  of  treatment. 

Auscultation. — The  typical  aneurisnml  bruit  is  not  an  ordiniuy  souffle, 
but   it   ijj   an   accentuated    Ixjomiiig  sound   of   a  ver>^  peculiar   i4*nracter. 

■  Many  writers  deiKrribe  it  as  a  Bjratolic  jog  or  shock.  Occasionally  this 
bruit  de  battement  is  double — i,  e,  one  hears  two  aboeks,  so  to  speak,  just  a» 
one  feels  a  double  impulse.  No  satisfactory  exphuiiition  fur  tliii,  rcduplicii- 
tbri  of  murnmr  has  yet  been  given.  The  aneurismal  nmrniur  is  almost 
H  invariably  systolic.  Balibur  rc|>orts  two  cases  of  a  diastolic  murnmr  liciurd 
"  with  abdommal  fmeurism.  One  of  these  cases  was  observed  by  himself  antt 
the  other  by  Wickhara  Legg, 

When  this  pccuiiar  booming  sound  is  heard  over  a  circumacribed  dull 
patch,  it  is  very  distinctive  of  aneurism,  but  its  absence  posseeees  no  elimina- 
tive  value.  Many  aneurismal  tumors  arc  absolutely  quiet,  and  some  of  them 
give  only  a  soft  murmur  like  an  ordinar)^  cardiiic  sounle. 

Associated  with  the  aneurismal  sound  one  also  hears  the  nornntl  heart 
sounds  nmch  intensified.  This  is  peculiarly  noticeable  of  the  second  <  iirdinc 
8*>und,  which  acquires  a  ringing,  booming,  accentuated  character  wht^n  heard 
over  an  aneurism.  Jobn»ou  thmka  that  this  intensification  of  tlie  heart 
sounds  is  due  to  the  sudden  tension  of  the  walls  of  the  sac.  Balfour  in 
referring  to  the  same  phenomenon  considers  it  of  greatest  diagntjftilic  value^ 
and  thinks  that  proper  emphasis  is  not  ordinarily  given  it 

A  fundamental  rule  in  the  examination  of  a  suspected  ciLse  of  aneurisua  is 
to  auscult  over  every  inch  ot^  the  thorax,  front  and  back.  Not  only  the 
intrinsic  signs  of  the  tumor  itself  are  important,  hut  all  testimony  from  the 
neighboring  organs  must  be  collected  and  weighed.  The  modification  of  the 
respiratory  sounds  have  already  been  mentioned.  Stokes  attaches  great 
imjx>rtance  to  this  feet,  that  "over  one  lung,  more  rarely  over  both,  the 
breath  sound  has  often  communiciited  to  it  a  peculiar  sonorous  vibrating 
quality,  probably  by  c^jnduction  from  the  laryngeal  stridor  present." 

Valvular  complications  of  tlie  heart  are  not  necessarily  associated  witli 
aneurism.  Cases  are  reported,  however,  where  a  tumor  is  situated  so  near 
the  aortic  orifice  as  to  interfere  with  its  closure,  and  thus  induce  the  ordinary 
phenomena  of  aortic  insufficiency. 

Of  course  when  valvular  disease  is  coincident  with  aneurism  the  custom- 
ary signs  will  be  added  to  those  of  the  tumor,  and  must  be  carefully  distin- 
guished. 

Drummond  of  England  has  recently  contributed  a  new  sign  of  aneurism. 
It  is  a  familiar  tact  that  afler  sudden  exertion,  and  with  the  heart  acting 
violently,  one  can  hear  in  the  nHjuth  during  expiration  a  welhmarked  whiff 
|iroceeding  from  the  glottis.  Under  normal  conditions  of  the  chest  this 
whiff  is  only  heard  afler  exertion,  and  never  during  perfect  repose.  Now, 
Dninmiond  has  noticed  that  this  oral  whiff,  as  he  terms  it,  occurs  regularly 
in  many  cases  of  aneurism  of  the  aorta.     Wlien  the  wign  is  well  marked  the 


812 


DISEASES  OF  THE  AORTA. 


wkiff  b  audible  in  the  tmcliea  with  the.  mouth  shut,  but  di^npeai«  on  com- 
pressing the  n^jstrils  with  the  finger?*  The  wliiff  umy  be  double,  gynchronous 
with  both  the  expaui^ion  njid  contraction  of  the  tumor.  The  sign  does  nnt 
exii^t  in  eiuses  of  valvular  lesions  of  the  heart  without  aneuriMin.  As  Ln(lifat/*d 
uhove,  this  sign  possesses  a  diagnostic  value  only  when  it  is  observed  under 
eonditi«m:i  of  absolute  bodily  and  cardiac  composure.  One  should  make  n 
patient  lie  quietly  lor  a  while  before  exa milliner  him  for  this  sign. 

Percussiou. — CireumseribcHl  dulneAs  is  alwMvs  present  when  the  tumur 
reaches  the  cliest-walh  Owing  to  the  globular  shape  of  the  tumor,  it^  ?izi' 
is  usually  l!irti:ur  than  tlu*  area  of  dulness  wouhi  seem  to  indicate.  TIjlti- 
is  no  abrujit  line  of  demarcation,  but  the  dulness  shades  ofl'  ^^raduuUy  inUij 
the  riurruuudiiig  pulmonary  resonance.  The  dull  patch  is  most  frequentlj 
situated  to  the  right  of  the  sternum  and  r»n  a  level  with  the  second  and  thiii 
ribs.  More  rarely  it  may  be  found  on  the  sternum  or  to  the  left  of  the  san 
If  the  neighboring  lungs  are  solidified  from  any  cause,  the  percussion 
of  the  aneurism  will  of  course  be  obscured. 

Localization. — ^Wben  the  signs  of  m>rfic  aneurism  are  all  conclusive,  tlu 
next  point  in  the  diagnosis  is  to  determine  the  probable  seat  and  eactcnt  i  ' 
the  tumor. 

In  a  general  way,  it  may  be  stated  that  the  pliysical  signs  of  an  aneurisni 
of  the  ttseending  aorta  are  grouped  about  the  upper  two  right  intercoetiil 
spaces.  Tumor  of  the  transverse  portion  presents  itself  at  the  manubriuro, 
and  aneurism  of  the  descending  aorta  may  be  detected  in  the  upper  inter- 
scapular region  to  the  left  of  thn  spinal  column.  Balfour  says  that  th«' 
aneurism  is  probably  about  the  middle  of  the  tranveree  portion  when  thi? 
point  of  greatest  pulsation  is  situated  at  the  middle  of  the  manubrium  or  from 
that  to  the  fourchette  above,  and  the  veins  of  the  root  of  the  neck  are  con- 
gested. 

An  aneurism  of  the  left  extremity  of  the  transverse  portion  usually  point* 
below  the  left  clavicle.  There  are  many  startling  exceptions  Uy  these  rulc^. 
CJne  case  is  reported  where  an  aneurism  of'  the  ascending  aorta  pt>iiited  at 
the  left  of  the  sternum  and  pressed  upon  the  left  bronchus.  Another  case  of 
aneurism  of  the  descending  aorta  paased  behind  the  oeeophagus  and  c«.h 
pressed  the  right  bronchus.  An  innominate  aneurism  occupies  the  episternal' 
notch »  and  usually  appears  first  along  the  tracheal  edge  of  the  stemo*ma*toid 
muscle.  As  it  incre^ises  in  size  it  will  extehd  across  the  epistcrnal  notcb 
and  push  out  the  inner  end  of  the  right  clavicle.  It  may  appear  first  under 
the  end  of  the  clavicle,  but  then  it  is  at  the  cardiac  end  oi  the  venel  and 
involves  the  aorta. 

An  innominate  aneurism  must  be  distinguished  from  a  low  carotid  miea- 
rism.  The  latter  usually  appears  between  tlie  sternal  and  clavicular  portion 
of  the  sterno-mastoid  muscle,  and  its  pulsations  can  be  felt  by  pushing  the 
linger  into  this  space  when  the  muscle  is  relaxed.  Cockle  said  that  he  knew  ^ 
of  no  instance  oi  a  carotid  aneurism  distending  the  episternal  notch.  Ba 
well  also  mentions  the  fact  that  the  ear  on  the  aflected  side  will  gain  colof^ 
more  slowly  than  its  mate  after  pinching  when  the  aneurism  is  situated  upon 
the  carotid. 

It  is  always  serviceable,  and  often  essential,  to  determme  whether  an  aneii* 
rism  of  the  innominate  also  involves  the  aorta.     If  the  tumor  appears  fir 
under  the  sterno-eostal  articulation,  the  aneurism  probably  extends  on  to  th 
aortal.     Again,  if  the  radials  are  both  equal,  the  tumor  undoubtxiHilv  include 
the  aorta,  for  reasons  already  explained  in  connection  with  the  pulse-mn^i 
If  the  right  puLse  alone  is  affected,  we  can  eliminate  aortic  conr 
Barwell  also  states  that  innominate  aneurism  involving  the  aorta  pr- 
following  symptoms:   The  pulsation,   dulness,  and  abnormally  loud    hriir 
sounds  are  on  and  to  the  right  of  the  middle  line.     The  various  congestion 
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are  on  the  left  side,  and  dti  not  eiicroaeh  upon  the  right  side  until  later.  Thip 
Q  is  es|iecially  marked  on  the  left  pectoral, 
aneurism  may  cause  confusion  when  it  occupies  the  first  third 
of  the  vessel.  Such  an  aneurism,  however,  is  an  ehmgate^  ovhI  in  shape, 
aod  is  partly  covered  by  the  chif  icle,  and  this  bone  will  move  up  and  down  in 
front  of  it  with  muveraeni*i  of  the  shoulders. 

I  have  emphasized  the  unreliable  ehuracter  of  the  pulse  as  a  diagnoetic 
Bign  of  aneurism,  but  when  other  signs  of  this  lesion  are  well  marki?d  the 
pulse  ftirnishei?  some  evidence  regarding  thejoeality  of  the  tumor.  The  fol- 
lowing summary  of  the  pulse-sigos  serves  as  a  useful  guide,  therefore,  in  exam- 
ining the  pulse. 

1.  Both  radials  afl*ected  alike,  the  aneurism  is  limited  to  the  ascending 
aorta, 

2.  Right  pulse  more  altered  than  the  left,  the  aneurism  involves  both  the 
aorta  and  the  innomumte  artery, 

3.  Right  fulse  aloue  affected,  the  left  remaining  normal,  the  aneurism  is 
confined  to  the  innominate  artery. 

4.  Left  pulse  not  afiected.  the  aneurism  is  situated  beyond  the  innominate, 

5.  Both  pulses  aneurismaL  This  occurs  sometimes  with  aneurisms  of  the 
arch  which  involve  the  lar^je  vessels. 

Vancose  aneurism  ciin  only  l>e  suBpeet^^'d  by  exclosion.  Thurraan  empha- 
sizes one  symptom  which  in  Bignificiint  when  heard,  hut  it  is  rare.  This  sign 
is  iin  intense  aujierficial  ;*i>uflle,  aceompaniefl  by  a  frcmisscment  catiiire»  and 
situated  over  the  opening  of  the  aneurism.  It  is  continuous  in  time,  though 
louder  during  systole ;  and  this  element  of  continuity  serves  to  di&tinguihh  it 
from  the  ordinary  bruits  of  aortic  aneurism  or  valvular  k^sions.  When  there 
is  a  varicose  communication  between  the  aorta  and  the  vena  cava  superior  or 
the  right  auricle,  the  souflie  will  be  extended  along  the  right  border  of  the 
sternum,  with  its  maximum  at  the  level  of  the  second  intercostal  space.  If 
the  aneurism  opens  into  the  pulmonary  arterv  or  the  upper  i>art  of  the  right 
ventricle,  the  souffle  will  be  heard  along  tlhe  left  border  ol'  the  sternuuK 
WTien  the  signs  are  manif(*ste*l  as  the  result  of  some  fxeessive  effort,  and  are 
accompanied  by  prtecordia!  paiu,  Thurman  thinks  them  almost  conclusive  of 
varicose  aneurism  «if  the  ascending  aorta.  He  adds  a  few  other  symptoms 
likely  to  be  present,  but  less  characteristic  of  this  particulor  lesion.  These 
are  amisarca,  venous  congestion,  dilatation  of  cutaneous  veins,  dyspno?a  even 
to  orthopnom^  cough  with  sanguinoh  nt  sputa,  a  hounding  pulse,  and  less  ire- 
quently  general  feebleness,  with  diminution  of  the  animal  heat.  These  signs 
have  a  geneml  significance,  howevi  r,  except  when  the  vena  cava  superior  is 
involved,  and  there  the  venous  congestion  and  a?dema  occupy  the  up]M?r  half 
of  the  body.  We  have,  however,  previously  seen  such  phennujena  limited  to 
the  upper  part  of  the  tHxiy,  resulting  from  pressure  upon  the  vena  cava. 

T.  Galhird  has  related  a  very  interesting  case  of  an  arterio-vcnous  aneuriBm 
of  the  arch  of  the  aorta  communicating  with  the  vena  cava  >uperior.  This 
ease  furnished  all  the  ordinary  signs  of  a  tumor  of  the  mediastinum  with 
eomprei^ion  of  the  vena  cava  superior.  It  emitttnl  a  souffle  which  began  with 
the  first  rardiat;  sound  and  persisted  through  tlie  short  interval  of  silence  and 
to  the  end  of  the  second  sound.  This  souffle  was  especially  pronounced  at  tJu 
base  of  the  hearty  and  Gal  lard  diagnosed  a  communication  with  the  vein 
above  mentioned.     The  autopsy  revealed  the  accuracy  of  the  diagnosis. 

Hayden  says  that  aneurisms  opening  into  the  heart,  the  pulmonary  artery, 
or  the  vena  cava  have,  so  &r  as  ne  knows,  withi»ut  exception,  arisen  from  the 
jiscending  aorta.  The  simple  projection  of  an  aneurism  into  one  or  mure  of 
the  chambers  of  the  heart  is  attended  otdy  hy  symjitonis  of  obstruction  to  the 
blood-current,  and  he  knows  of  no  symptom  characteristic  of  a  comtnunica- 
tion  between  an  aneuri.-*m  and  the  heart.     When  the  sac  oj>ens  into  the  pul 
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monary  artery  there  occur  sudden  and  most  ur^t  dyspnoea  and  blood- 
expectoration,  without  spasm  or  stridor.  If  aneurism  of  the  ascending  aorta 
has  been  primarily  determined,  then  the  sudden  eruption  of  such  symptoms 
would  be  almost  pathognomonic  of  this  accident. 

Differential  Diagnosis. — ^We  have  Snumerated  a  large  number  of 
symptoms,  direct  and  indirect,  which  are  grouped  about  aortic  aneurism.  It 
is  an  unknown  thing,  however,  for  any  one  aneurism  to  present  the  entire 
group  in  one  tableau.  A  few  only  appear  in  a  given  case,  and  the  possible 
kaleidoscopic  combinations  of  the  whole  number  are  almost  infinite.  There 
are  also  numerous  other  conditions  of  the  thoracic  organs  which  produce 
groups  of  phenomena  closely  resembling  those  of  aneurism,  and  requiring 
critical  analysis. 

An  aneurism  is  a  tumor,  and  the  majority  of  its  symptoms  are  simply 
signs  of  a  tumor.  It  is  necessary,  therefore,  to  determine  whether  the  tumor 
at  hand  is  a  solid  growth  or  an  expanded  vessel.  This  is  always  difficult 
when  the  tumor  is  beyond  reach.  It  may  be  pulsatile  from  lying  upon  the 
aorta.     The  following  points,  therefore,  should  be  carefully  noted  and  tested : 

1.  A  solid  tumor  may  be  pulsatile,  but  it  is  never  distensile. 

2.  The  shock  of  a  solid  tumor  is  not  markedly  stronger  than  that  of  the 
heart  (Balfour). 

3.  There  is  no  accentuation  of  the  second  heart  sound  (Walshe),  nor  bruit 
of  a  booming  character  (Hayden). 

4.  In  the  sphygmographic  tracing  of  a  tumor-pulse  the  up-stroke  is  never 
sloping,  and  the  percussion  wave  remains  well  marked. 

5.  Variations  m  the  position  and  size  of  a  tumor,  and  also  in  the  pressure 
phenomena,  are  important.  An  aneurism  varies  constantly  in  its  size  and  in 
its  mural  tension ;  hence  all  its  signs  vary  correspondingly ;  whereas  with  a 
solid  tumor  in  the  mediastinum  the  phenomena  are  more  constantly  pro- 
gressive. An  aneurism  which  is  visible  and  palpable  upon  the  external 
chest-walls  will  sometimes  recede  within  the  thorax,  whereas  solid  or  cancer- 
ous tumors  never  act  thus. 

Abscess  of  a  gland  in  the  epistemal  notch  may  closely  simulate  aneurism 
of  the  innominate.  Mahomed  and  Golding-Bira  report  such  a  case.  The 
imitation  was  so  close  in  this  case  as  to  balk  a  number  of  very  careful 
observers,  and  no  absolute  diagnosis  was  reached  until  the  sudden  rapid 
increase  of  the  growth  and  of  acute  superficial  inflammatory  symptoms 
revealed  the  probability  of  pus.  The  abscess  was  supposed  to  result  from 
the  pressure  of  a  collar-button.  A  companion  case  was  reported  by  the 
same  author  where  an  actual  aneurism  of  the  innominate  presented  such 
neutral  signs  that  no  diagnosis  was  reached  until  the  patient  was  etherized 
and  an  exploratory  incision  was  made  down  to  the  sac.  It  is  well  to  remem- 
ber that  an  aneurism  may  rise  and  fall  with  deglutition  and  with  coughing 
and  straining  when  it  is  adherent  to  the  trachea.  A  case  is  reported  of  a 
very  vascular  sarcoma  attached  to  the  manubrium  sterni  and  projecting  into 
the  episternal  notch,  which  presented  the  double  murmur,  pubation,  and 
pressure  symptoms  of  an  aneurism,  and  was  diagnosed  as  such,  the  mistake 
being  discovered  only  at  the  autopsy.  In  such  very  obscure  cases  I  know 
of  no  reliable  or  distinctive  signs  on  which  a  diagnosis  may  be  established : 
the  only  resort  seems  to  be  to  await  developments.  In  process  of  time  the 
appearance  of  cancerous  growth  in  other  parts  of  the  body  will  often  throw 
lignt  upon  a  thoracic  tumor.  Occjisionally  aneurism  of  the  aorta  may  sini- 
uiate  insufliciency  of  the  aortic  valves.  Guttmann  reports  a  case  which  pre- 
sented all  the  classical  symptoms  of  aortic  regurgitation  and  none  of  aneu- 
rism. The  autopsy  revealed  a  large  aneurism  of  the  ascending  aorta  and  the 
aortic  valves  intact.  The  aorta  itself  was  notably  dilated  throughout,  and  it 
is  probable  that  the  change  in  the  arterial  walls  affected  the  proper  systolic 
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tion  (if  the  aortic  orifice,  bo  that  insufficiency  resultecL  O ironic 
endarteritis  of  the  aorta  may  produce  aneuri&mal  signs.  Dujardiu-Beaii- 
metz  reports  a  case  where  there  were  contraction  of  the  lett  pupil,  sudflcn 
reddening  of  the  left  side  of  the  face,  transient  aphonia,  intermittent  dysp* 
ncea,  suppression  of  the  left  radial  puke,  and  a  double  souffle  along  the  track 
of  the  aorta ;  and  yet  the  autope*y  revealed  simply  eodarteritis  of  the  trans- 
veiiee  portion  of  that  Ycsj?el,  without  the  least  dilatation.  Maiiy  of  the 
symptoms  of  thiii  case  could  be  explained  by  the  extension  of  the  inflam- 
mation to  the  sympathetic  nerves. 

Many  aneurbmal  signs  connected  with  the  voice,  eye,  and  vascular  supply 
of  the  heart  may  be  produced  by  the  implication  of  either  va^us  in  neigli- 
Ijoriug  intliiiiimation.  Chronic  empyema  of  the  left  side  will  sometimes 
pulsate  synchronously  wit!i  the  heart  and  simulate  aneurism.  The  following 
points  are  important: 

1.  Such  pulsations  occur  only  on  the  left  side, 

2.  Tliere  is  always  a  disproportion  between  the  pulsations,  which  are  feeble, 
and  the  extent  of  dulneas,  which  is  hirge. 

3.  There  is  absence  of  expansile  puleatione. 

4.  There  is  usually  ample  evidence  of  the  presence  of  a  pleuritic  effusion, 
displacement  of  the  heart,  etc, 

5.  Aneurism  mav  be  coexistent,  however,  and  therefore  it  may  sometimes 
be  advisable  to  mate  an  exploratory  capillary  puncture  before  opening  the 
chest  freely. 

Berard  reports  a  case  of  empyema  which  formed  a  tumor  on  the  left  side 
of  the  sternum,  which  pulsatcfi  and  looked  like  an  aneurism.  Finally,  the 
tumor  burst  and  discharged  pus. 

Duration,— The  progress  of  aneurism  of  the  aorta  is  very  rapid,  and  in 
the  majority  of  casen  the  fatal  termination  is  not  delayed  many  months.  In 
40  cases  where  the  duration  of  the  disease  was  well  defined,  I  found  that 
20  of  them  died  within  one  year,  d  lived  for  twxi  years,  and  3  lingered  five 
years.     About  75  fier  cent.,  therefore,  died  within  two  years. 

Termination, — Rupture  of  the  sac  is  a  frei|uent  cause  of  death.  In  100 
cases  anaJvzed  by  me,  39  tenninatod  in  this  manner.  The  seat  of  the  rup- 
ture and  the  organs  into  which  the  blood  escapes  vary  according  to  the  loca- 
tion of  the  sac. 

Aneurisms  of  the  ascending  aorta  hurst  most  frequently  into  the  peri- 
CArdium,  right  auricle,  right  ventricle,  right  pulmonary  artery,  and  rarely 
externally.  Tumors  of  the  transverse  portion  burst  int<i  the  trailu-a,  left 
lung  and  left  bronchi,  left  pleural  cavity,  oesophagus,  and  externally.  Those 
of  the  descending  aorta  empty  into  the  oesophagus,  left  pleural  cavity,  and 
spinal  cord. 

The  most  frequent  point  of  rupture  appears  to  be  into  the  fiericardium,  as 
13  out  of  30  ruptures  emptied  into  that  cavity.  It  will  also  be  notiee<l  that 
the  right  side  ot  the  heart  and  the  left  pleura  and  lung  are  the  chosen  seats 
of  hemorrhage.     I  found  no  case  of  rupture  into  the  left  side  of  the  heart. 

The  bursting  of  an  aneurism  is  not  always  an  immediately  fatal  accident. 
The  ao-called  weeping  aneurism  may  pour  forth  small  amounts  of  blood  for 
weeke  and  months.  Neligan  reports  a  case  of  external  rupture  near  the 
second  rib  on  the  right  side  which  discharged  hli>od  at  intervals  for  more 
than  a  year.  At  timeg  the  bleeding  was  with  dijhculty  arrested,  and  yet  the 
aneurism  finally  solidified  and  the  patient  left  the  hospital  calling  himself 
well.  Another  man  with  an  extt?rtml  aneurism  thought  it  was  a  bhiod^boil, 
and  squeezed  it  with  his  chin  to  favor  the  flow  until  he  fainted.  The  bleed- 
ing then  erased,  and  never  occurred  again.  He  died  one  y*.ar  later  of  ty}>hoid 
fever.  Such  case«,  however,  are  very  rare,  and  usually  wlun  an  aneurism 
burstai  externally  the  death  is  sudden  and  tragic. 
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Rupture  of  a  sac  into  the  pericardium  or  pleural  cavity  may  not  prove 
fatal  for  several  hours,  and  the  patient  will  exhibit  the  ordinary  symptoinB 
of  interoal  hemorrhage.  Rupture  into  the  heart  or  pulmonary  artery  causes 
great  dyspnoea  and  distress,  and  death  follows  rapidly. 

Aneurism  may  cause  death  indirectly  by  starvation  from  pressure  on  tlie 
ce-Bophagus,  or  by  suffocation  from  occlusion  of  the  trachea.  The  pain  and 
distress  occasioned  by  the  tumor  may  cause  death  from  exhaustion.  Pain  at 
times  18  so  great  that  the  ftuffererB  can  neither  lie  down  nor  stand,  and^ 
deprived  of  rest  and  food,  they  wear  out  A  few  patients  die  frtjm  inter- 
current accidental  diseases  or  cc>mplications,  but  it  may  justly  be  said  that  the 
death  of  a  patient  vnth  aneurism  is  usually  directly  referable  to  the  tumor 
itself- 

Teeatment. — Aneurisms  of  the  aorta  occasionally  solidify  by  the  formar. 
tion  of  a  clot»  and  thus  a  spontaneous  cure  is  established.     UnfortUQatel| 
however,  such  a  result  is  a  rare  exception  to  the  rule  of  steady  progre»  i 
deatli. 

A  number  of  methods  of  treatment  have  been  advocated,  and  some  of  them 
present  here  and  there  gleams  of  hope  for  some  eases.  The  aim  of  all  these 
methods  is  to  produce  coagulation  of  the  blood  in  the  sac,  either  by  mechanical 
means  or  by  the  chemical  action  of  drugs. 

The  introduction  of  tine  wire  has  been  attempted.  A  canula  is  plunged 
into  the  aneurism »  and  then  either  short  pieces  of  wire  are  dropped  into  the 
sac  or  one  long  wire  is  pushed  in.  Murchison  introduced  twenty -six  yards 
of  steel  spring  into  an  aneurism  of  the  ascending  aorta.  This  method  is 
attended  with  great  danger,  and  has  not  been  successful,  and  is  therefore 
abandoned  at  present. 

The  hypodermic  injection  of  ergotin  into  the  sac  was  also  rc^commended  by 
Langenbeck,  but  it  has  not  met  with  success. 

Pressure  upon  the  aorta  can  naly  be  applied  to  cases  of  abdominal  aneurisn 
and  here  it  has  been  successful.     The  pressure  must  be  apiilicd  tinder  etherJ 
and  great  care  must  be  exercised  not  to  injure  the  other  abdominal  organs. 

The  starvation  method  was  first  advocated  by  Hippocratt':?,  and  was  CHiHiUs 
later  by  Valsalva.  The  idea  of  this  treatment  was  to  render  the  bloucl  nior 
coagulable  by  making  it  less  watery  and  richer  in  ilbrin.  Valsalva  com- 
menced  by  bleeding  a  patient  freely,  and  then  reduced  his  meat  and  drink 
until  only  half  a  pound  of  pudding  wjva  allowed  moruing  and  eveninfi 
The  bleedings  were  rep«^ated  at  intervals  until  the  patient  wns  too  weak 
lift  his  hand  from  the  bed  on  which  he  lay.  The  vital  objection  to  this  treal 
tiieiit  is  tliat  starving  renders  the  blood  less  coagulable,  though  it  may  lowers 
tensiiui.  (Copland  has  seen  aneurisms  previously  quiet  begin  to  grow*  and  end 
fatally  on  the  starving  and  bleeding  method. 

A  few  yean?  ago  Valsalva's  metlioil  was  resurrected  by  Tufhell,  but  was 
modified  somewhat  in  detail.     The"  bleeding  was  omitted  and  the  starving 
was  less  vigorous.     TufnclTs  three  rules  art? — rest,  restricted  diet,  and  med-^J 
icine.     The   rest  must  be  absoluti^  rej>ose  in  bed,  and  must  continue  two* 
months  or  ten  weeks  at  least,  without  the  patient  sitting  once  erect.     By 
thiH  means  Tufeell  reduces  the  frequency  and  force  of  the  heart-beats,  and 
thereby  lessens  the  Quml>er  of  distending  blows  upon  the  interior  of  the 
aneurism.     This  is  of  course  a  very  tedious  treatment,  and  many  patientu 
will  be  unwilliug  to  submit  to  it.     Others  who  are  unable  to  appreciate  the 
gravity  of  their  disease,  and  seek  merely  relief  from  their  subjective  sutTering* 
will   refuse  to  continue  the  treatment  Jis  soon   as  they  ol>tain  su<'h  relit^f.  j 
Hence  the  ingenuity  of  the  physician  will  often  In?  taxed  to  the  utmost  in 
devising  means  and  raeasure^j  for  c<jntrolling  refractory  patients  and  lessening  j 
the  tedium  as  much  lis  posi^ible  for  all. 
The  rooiy  of  confineiiient  should   he  light,  cheerfuK  and  airy,  and  should 
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comnmnd  a  view  of  outdoor  life  if  possible.  Tu&ell  urges  the  choice  of  a 
south  rooin^  because  the  presence  of  sunlieht  is  very  restful  to  the  spirits, 
while  absence  of  the  same  m  depressing.  The  bed  should  be  nnicle  as  com- 
fortable as  possible,  and  with  mechanical  contrivaneea  to  obviate  the  neces- 
sity of  raising  the  patient.  It  should  not  be  too  narrow,  and  should  be  of  a 
height  most  convenient  for  the  nurse  attending.  Tufnell  recommends  a  large 
water-cushion,  not  over  full,  under  the  hips.  The  sheets  and  protectivea 
should  be  drawn  taut  and  pinned  to  the  sides  of  the  bed  to  prevent  wrinkling. 
No  movement  should  be  allowed  the  patient  except  to  turn  upon  his  side  now 
and  then,  and  occiisionally  upon  his  face  in  case  such  movement  relieve« 
dorsal  pain.  A  urinal  and  bed-pan  should  be  at  hand,  and  a  pleasant,  agree- 
able nurse  who  will  be  willing  to  read  to,  converse  with,  and  amuse  the 
patient  as  desired. 

The  diet  recommended  by  Tufbell  is  as  follows:  Breakfast:  Two  oance« 
of  white  bread  and  butter;  two  ounces  of  cocoa  or  milk.  Dinner:  Three 
ounces  of  boiled  or  broileil  meat ;  three  ounces  of  potatoes  or  bread ;  four 
ounces  of  water  or  light  claret.  Supper:  Two  ounces  of  bread  and  butter  ; 
two  otmces  of  milk  or  tea.  This  makes  an  aggregate  of  ten  ounces  of  solid 
and  ci;L'ht  ounces  of  fluid  food  in  the  twenty-four  houre,  and  no  more.  Thirst 
is  liable  to  be  present  at  first,  especially  in  the  summer  months;  and  thia 
may  be  relieved  by  holding  a  pebble  in  the  mouth  or  by  occasionally  sucking 
a  piece  of  ice.  Tufnell  thinks  that  the  diminished  amount  of  fluids  reduces 
the  duty  of  the  heart  and  renders  the  blood  thicker  and  more  fitted  for 
deposit.  If  the  patients  are  very  intolerant  and  re^tles.«?,  it  is  better  oflen- 
tittiea  to  indulge  them  in  a  little  more  liberal  diet,  but  only  enough  to 
appease  them  and  keep  them  in  control. 

Medicinal  Agents. — As  rest  is  the  great  refrain  of  his  method,  Tufnell 
recommends  anodynes  and  sopcrfacients  at  night.  For  mere  restlessness  he 
prescribes  the  f^jllowing  combination;  Laetucarium,  20  grains;  extract  of  hy- 
oscyamus,  10  grams — made  into  six  pills^  two  to  be  taken  at  Iwdtime,  The 
bowels  will  naturally  be  constipated,  owing  to  rest  in  bed,  and  fnr  this  he 
recommends  compound  jalap  powder.  Too  much  purgation  .should  be  avoid- 
ed, as  irritation  of  the  bowels  will  hasten  the  circulation.  Obstinate  consti- 
pation, however,  must  not  be  allowed,  or  an>'thing  which  can  produce  strain- 
ing. The  instant  such  a  condition  manifests  itself,  enemata  by  tepid  water 
should  be  administered. 

The  principal  symptom  to  contend  with  is  pain,  and  for  thia  purpose  opiates 
should  be  used  freely  according  to  the  exigencies  of  the  case.  In  one  case  it 
was  found  that  smoking  twenty  grains  of  stramonium  at  bedtime  would  pro- 
duce a  quiet  night.  This  was  discovered  accidentally  by  the  patient,  who  began 
to  smoke  the  stramonium  under  the  folse  impression  that  he  was  suffering 
from  asthma. 

.Maclean  recommends  the  use  of  eucalyptus  globulus  for  the  relief  of  the 
distress  due  to  irritation  of  the  pneumosiastric  nerve. 

Issues  and  blisters  upon  the  back  arc  not  advisable,  as  they  interfere  with 
the  recumbent  position.  Relief  to  dorsal  pain  will  often  be  obtained  by 
change  of  piisition,  by  turning  upon  the  si<le  or  upon  the  face.  Sometimes 
the  application  of  a  heated  flat-iron,  with  the  protection  of  brown  paperp  over 
the  tender  portion  of  the  spine  will  relieve  the  boring  pain.  Iron  may  be 
used  in  amemic  casc^. 

We  have  been  explicit  in  giving  the  details  of  the  Tufnell  method  for  two 
reasons.  In  the  first  place,  the  Tufnell  method  means  to  many  people  simply 
putting  a  man  to  bed,  but  it  also  means  keeping  him  there  for  a  prolonged 
jnter\^al  of  time ;  and  this  is  a  difficult  task,  and  one  that  rcf|Uire3  great 
ingenuity  and  patience  in  its  execution.  In  the  second  place ,  when  any 
method  is  attempted  it  should  be  carried  out  conscientiously  and  literally  in 
Vol.  III.— M 
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every  detail,  and  then  the  results  obtained  can  be  legitimately'  scored  to  the 
credit  or  discredit  of  the  method.  But  it  is  neither  fair  nor  horioral)le  la 
pretend  to  follow  a  method,  and,  neglecting  important  details,  accredit  the 
method  with  the  faihires  which  follow.  Tyfnell  claims  to  have  cured  Dianv 
cases,  and  he  declares  that  absolute  recumbency  is  the  pric«  paid.  WilK 
regard  to  the  prospects  in  individual  cm?es,  be  says  that  with  a  strong  pulse 
nt  the  wrist  and  an  excessively  strong  action  of  the  heart,  and  a  hciilthy  state 
of  the  cardiac  valves  and  of  the  aorta  in  genend,  the  aneurism  is  difficult  to 
cure.  On  the  contrary*  when  the  aorta  in  some  part  of  lU  course  is  dilated 
into  a  cavity,  with  it*?  walls  so  plated  with  atheroma  as  to  be  passively  rt'cip- 
ient  of  the  blood,  and  not  capable  of  transmitting  it  with  force,  the  cure  U 
comparatively  easy.  If  this  be  true,  it  would  am»ear  that  the  Tufnell  method 
is  beat  adapted  to  just  these  cases  which  are  least  amenable  to  the  surgical 
methods  of  trt^atment 

The  use  of  iodide  of  pota.«ib  for  aortic  aneurism  was  first  a<l vised  by  N6la- 
ton  and  Bouillaud  in  18.i9,  and  this  treatrneot  has  found  its  warmest  advocate 
in  Balfour.  The  noint.s  in  favor  of  this  trcjitment  are  it^  simplicity,  the  ease 
with  which  it  can  be  carried  out,  and  the  frequent  happy  results  which  have 
followt^d  its  employment.  The  drug  may  l>e  given  with  an  infusion  of  cin* 
chona  in  doses  of  20  grains  three  times  daily.  It  almost  invariably  lessens 
the  amount  of  pulsation  in  an  aneurism,  and  rapidly  diminishes  the  subjective 
discomforts  of  the  patient 

Balfour  rejects  entirely  the  starvation  diet,  and  even  bodily  repose.  He 
allows  his  patients  to  keep  al>out  their  ordinary  employmente  while  under 
treatment.  Kanunercr  has  sliown  that  imlide  *jf  polasli  destroys  the  albumi- 
nates in  the  blood,  and  therefore  Balfour  is  inclined  to  feed  more  freely  than 
he  formerly  did.  He  avoids  any  unnecessary  amount  of  fluids  in  the  food, 
but  as  the  iodide  of  pot*is}\  produc*]^  free  diuresis,  this  point  dix»  not  reouir© 
special  attention.  Balfotn  s  theory  is  that  iodide  of  potash  lowers  the  bloiKl* 
tension  of  the  artery,  and  also  brings  about  a  thickening  and  contraction  of 
the  aneurismal  sac*  He  says:  ** Post-mortem  examinations  txmch  us  that 
under  the  influence  of  iodide  of  potassium  coagula  are  onlv  occasional  and 
conctHnitant,  and  tliat  tlie  essential  relief  is  obtained  by  thickening  and  con- 
traction of  the  wall  of  the  sac." 

Barwcll's  Operation. — During  the  latter  part  of  the  la^t  century  a  French 
surgeon  named  Brasdor  conceived  the  idea  of  placing  a  ligature  lieyond  an 
aneurism  in  cases  where  it  is  impossil>le  to  tie  between  the  tumor  and  the 
heart.  A  few  years  later  Wardrop  carried  this  idea  one  step  farther,  and 
suggested  tying  the  branches  of  an  aneurismal  artery  when  the  main  vessel 
cannot  be  reached,  and  Cockle  recuni mended  tying  the  left  carotid  for  aneu- 
rism of  the  tioriii.  In  this  way  the  idea  of  distal  ligature  for  aortic  aneu- 
rism was  worked  up.  The  operation  was  attempted  a  immher  of  time*,  but 
was  not  attended  with  great  success  at  first.  Becontly,  Barwell  nf  En g hind 
has  revived  the  operation  and  elaborated  its  details,  so  that  now  it  is  attim 
by  encouraging  success.  Barwell  says  that  one  should  try  the  milder  nn 
ures  first,  but  when  a  ca»e  has  resisted  the  eflt-cts  of  rest,  diet,  and  medicii: 
then  it  is  time  to  consider  the  practicability  of  surgical  interference. 

Barweira  operation  consists?  in  ligating  the  carotid  and  subclavian  artcnc*^ 
and  he  performs  it  for  aneurisms  of  the  innominate  and  of  the  aorta  aW 
Contrary  to  the  ordinary  teaching  that  the  inner  coat  of  a  vessel  must  he 
ruptured  in  order  to  ensure  the  coagulation  of  the  blood  after  a  ligr*' 
Barwell  declare.^  that  such  a  rupture  of  the  inner  coat  is  a  positive  detn 
to  the  operation,  and   more  likely -to  lead  to  secondary  hemorrhage,     lit. 
simply  endeavors  in  his  tying  to  bring  the  iimer  surface  of  the  artery  int^ 
contact,  and  hold  it  thus;  and  in  order  to  accomplish  this  without  ti 
the  arterial  tunics,  he  discards  the  roUDd  ligature  in  favor  of  a  flat 
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Cat^it  is  unsafe,  because  it  ia  liable  to  decompose,  even  in  a  preserrative 
fliiirl,  and  it  iis  also  too  readily  absorbable  in  a  wound.  After  considenible 
experimenting,  Banvell  has  acloptefl  the  aorta  of  an  ox  as  tbe  best  materi»l 
for  a  ligature,  Tbe  aorta  should  be  obtained  perfectly  fresh  from  the 
butcher.  Peel  away  the  outer  cellular  coat,  and  then  with  a  pair  of 
scisijore  cut  the  middle  and  inner  coats  spirally  round  and  round,  taking 
care  to  keep  the  breadth  equable.  The  riboon  thus  obtained  is  very  elastic, 
and  must  lie  suspended  with  weights  (two  to  four  pounds)  attached  to  it. 
In  this  way  the  ribiwn  dries  in  about  six  hours  into  a  homy  or  %*ellum-like 
Bul)8tance,  Any  irrc^jtrularities  of  fjurface  can  be  easily  scraped  off,  and  the 
cord  stored  in  antiseptic  gauze.  xVbout  fifteen  or  twenty  minutes  before  it 
ia  needed  a  piece  of  ribbon  can  be  picked  out  and  soaked  in  a  3  per 
cent  solution  of  carbolic  ncid,  when  it  will  be  rejicly  for  uf^e.  Care  should 
be  tnken  not  to  bend  the^e  ribbons  when  in  tbe  drv  state  or  fibres  in  them 
will  crack  and  render  them  fragile.  In  view  of  sucfi  chances  a  piece  should 
be  soaked  and  tested  by  pulling.  (For  details  regarding  the  surgical  work 
of  this  <)peration  cine  i<hould  cons-ult  the  ordinary  authorities  upon  surgery.) 

The  uianner  of  the  action  of  the  distal  ligature  \&  not  clear,  Brusdor  and 
Wnrdrop  supposed  that  it  reduces  the  force  nud  velocity  of  the  blood  in  tbe 
aneurism.  Bttt  the  tension  and  Idood-nionientum  are  still  transmitted  to  the 
sac  Hohnes  thinks  that  a  clot  forms  on  the  proximal  side  of  the  ligature 
and  extends  down  the  artery  into  the  sac, 

Bennet  May,  in  a  recent  ^iiscuss^ion  of  this  operation,  savs  that  35  cases  of 
double  distal  ligature  for  aneurism  at  the  root  of  the  neck  Iiave  been  recorded 
up  to  the  present  time.  In  2t*  operations  the  two  vessels  were  tieil  simulta- 
neously. In  G  cases  tbe  subclavian  artery  was  tied  at  varying  intervals  after 
the  carotid,  23  of  these  cxtses  died  outright  or  w^rc  hastened  to  a  fatal  ter- 
mination by  the  operation.  In  6  cases  the  progre.^s  of  the  disease  was  appar- 
ently not  airectecl  hy  the  openition.  A  practical  cure  is  claimed  for  the 
remaining  G  cnses.  One  patient  lived  four  and  a  half  years,  another  three 
and  a  half  years,  and  the  remainder  are  living  from  two  years^  downwnrd- 

It  is  a  noticeable  fact  that  all  the  recoveries  except  one  follow  operations 
performed  since  1877,  and  the  betterment  in  result  is  due  to  improvements 
m  the  method  of  operating,  Barwell  acknowledges,  however,  that  "success 
in  great  measure  depends  upon  a  jndiciout?  selection  of  casea,  while  want  of 
judgtnent  or  insufficient  care  in  examination  will  most  certainly  bring  a  valu- 
able operation  int^o  disrepute."  He  submits  the  following  conclusions  from 
his  own  experience — 

I.  An  aneurism  commencing  suddenly,  especially  if  traceable  to  some  trau- 
matism or  over-exertion,  is  nmre  liki-ly  to  lie  benefited  by  operation  than  one 
arisiniT  gradually  and  without  assign  aide  mechanical  cause. 

IL  Distinct  eaccnlation  is  a  most  desirable  condition ;  fusiform  dilatation 
of  the  innominate  indicates  almost  certainly  a  similar  condition  of  the  aorta 
and  widespread  arterial  disease. 

III.  The  absence  of  other  aueurisms  of  the  aorta  should  be  determined  if 
possiidc. 

IV.  Absence  of  rasp-sound  along  the  aorta  or  any  other  indication  of 
extensive  ntbcroma  sbouM  be  verified, 

V,  Aortic  incomj>etence  (ohstruction,  regurgitation ^  or  both),  unless  very 
slight,  is  a  decided  objection,  as  is  also  mitral  disease  or  consideralde  hyper- 
trtjphy  of  the  heart, 

VI,  Patency  of  the  vessels  leading  to  the  brain  should  be  investignted  by 
making  a  few  seconds'  pressure  on  the  carotids  alternately  and  then  sinnil- 
taneously. 

*VII,  Absence  of  visceral  disease  must  be  ascertained, 

ElectroIyeiB. — ^Like  aU  other  methods  of  treating  aneurism,  electrolysis  has 
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had  enthusiastic  advocates  and  bitter  opponents.  CuisselH  began  etn ploying 
it  in  184Gj  and  was  able  to  report  4  successful  ea^es  in  1869,  He  &ayg  tha 
success  may  he  looked  tor  when  one  enn  diagnosticate  that  the  aneurism  ifl 
slightly  developed,  is  lateral,  and  eoniniunicates  with  the  artery  by  a  limit 
o|>ening.  The  heart  and  vessels  otherwise  must  lie  in  gotxl  condition.  Balfl 
four  reconiniends  electrolysis  as  a  dernier  resaort  in  cases  where  an  externiil 
rupture  is  imminent.  He  says  that  four  cells  of  a  Bunsen's  battery  ore 
suthcient,  as  more  than  four  celk  cause  pain  and  require  the  use  of  chloro- 
form. Balfotir  inserts  both  electrodes.  liobiu»  however,  strongly  insists  tbatj 
the  use  of  both  j)olc8  produces  greater  pain,  is  more  di-structive  to  the  neigh 
boring  tissues,  and  gives  unsatyaetory  results  in  the  aneurism.  He  advi^ 
one  to  place  the  nci^ative  electrode  upon  the  skin  outside,  and  introduce  the 
positive  needle^  This  invariably  determines  the  formation  of  a  cuagulum 
which  is  more  firm  and  metre  resistant  t^  the  finger  than  the  ordinary  clut  of 
sta^iant  blood.  This  clot  is  always  small,  whatever  the  strength  of  the 
electric  current,  but  it  forms  a  nucleus  for  further  coagulation  in  the  sac* 
The  negative  pole  shtiuld  not  he  intrrpduced  into  the  sac,  according  to  Robin 
because  it  forms  only  a  sofi  diffluent  clot  which  readily  breaks  up  and  float 
away.  The  negative  p<ile  also  is  niueh  more  destructive  to  the  surrounding 
tis4§ues  than  the  positive  pole,  and  it*?  withdrawal  is  almost  invariably  followed 
by  hemorrhage.  The  coagulation  is  more  rapid  and  more  energetic  when  the 
needles  are  oxidizable,  ns  iron  or  steel. 

Kobin  lays  down  the  following  rules  for  operating:  The  patient  should  lie 
comfortiibly  in  bed,  with  his  shoulders  elevated  by  pillows,  and  he  should  be 
cautioned  not  to  jump  or  move  during  the  operation.  Three  or  four  needles 
should  be  inserted  about  one  centimeter  and  a  half  from  each  other,  and 
about  thirty  miHimeters  in  depth.  One  will  recognize  that  the  needles  are 
well  in  the  aneurism  when  they  exhibit  movements  synchronous  with  the 
itself.  One  of  the  netKllt^  is  then  attinrhed  to  the  positive  pole  of  the  batter 
while  the  negative  pole  is  attached  to  a  sponge  and  presseil  upon  the  outf^idi 
of  the  chest.  The  galvanic  current  is  allowed  to  pass  for  ten  or  tw^enty 
minutes,  when  it  is  gradually  reiluced  to  nothing.  Tlien  the  positive  pole  ui 
transferred  to  the  second  needle,  which  is  simikirly  treated,  and  so  od  until 
the  three  or  four  needles  have  each  bt?en  used  in  turn.  At\er  stop|>ing  the 
current  lejive  tbo  needles  t|uiet  for  some  moments;  then  withdraw  tfirm 
gently,  so  as  not  to  disturb  the  clots,  cover  the  punctures  with  ehurf 
colbciion,  and  apjjly  ice  or  cold-water  compresses  it  any  inflammation  or 
Bometimes  morphine  may  be  required  on  account  of  pain,  but  the  criiofi  of 
pain,  dyspnoea,  and  other  pamful  phenomena  of  the  aneuriam  are  calmed 
almost  immediately. 

The  cure  of  an  aneurism  by  electrolysis  must  not  be  expected  from  one 
session.  More  olU^n  several  sessions  are  required,  but  the  repetitions  should 
be  separated  by  four  to  five  weeks,  so  that  time  may  be  allowed  to  develop 
the  full  benefit  of  the  preceding  openition,  and  to  heal  any  secondary  infiam* 
mat  ion  which  may  have  been  prouuced. 

Acupuncture, — ^C'onstantine  Paul  conceived  the  idea  of  applying  ^mplo 
acupuncture  to  aneurism.  Retreated  one  case  as  follows:  Four  needles  were 
introduced  into  the  sac,  and  allowed  to  remain  there  iitteen  minutes.  Little 
or  no  pain  was  experienced.  In  three  days  there  was  a  notable  diniinutio 
of  anxiety  and  dysphagia.  A  second  intro*iuetion  was  made  four  days  late 
which  was  followed  by  still  greater  improvement.  The  patient  felt  so  muc 
better  that  he  insisted  on  leaving  the  ht»spitiil.  Paul  thinks  that  electrolya 
and  acupuncture  produce  an  endarteritis  which  thickena  and  strength^ie't] 
pouch-wall. 
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Abdominal  Aneurism^ 

This  lesion  ia  much  more  rare  than  aneariem  of  the  thoracic  aorta< 
Among  651  cases  of  aortic  aneurism  accumulated  by  Crisp,  fiuly  59  were 
abdominal.  I  find  no  one  partieuhir  point  of  the  abdominal  aorta  which  ia 
especially  liable  to  aneurism,  but  in  general  terms  tlie  upper  part  is  more 
often  aflfeeted  than  the  lower.  Of  103  cases  noted  by  Lebert,  only  3  occurred 
at  or  near  the  bifurcation.  Abduminal  aneurisms  are  twelve  times  mure  fre- 
(|uent  in  men  than  in  women,  and  they  arc  more  common  between  the  ixgee 
of  twenty  to  forty  than  ailer  that  |>eriocL 

They  form  adbesioos  with  all  the  neighboring  organs  and  tissues,  and  thus 
develop  a  certain  mimber  of  pressure  symptoms.  These  symptoms,  however, 
are  by  no  means  so  diversified  or  numerous  as  in  the  cases  of  thoracic 
aneurism. 

Abdominal  aneurism  is  invariably  false  after  it  has  attained  cognizable 
si«e,  and  it  causes  death  in  various  ways.  Oftentimes  it  kills  from  exhaustion 
bv  reason  of  intense  pain,  wliich  prevents  sleeping  or  eating.  Again,  by 
blocking  up  the  arterial  supply  tt>  neighboring  organs,  as  in  the  lower  aorta 
itself,  it  will  cause  secoudary  disjeiUses  which  produce  death.  The  most  com- 
mon termination,  however,  is  by  rii]>ture.  The  sac  may  rupture  into  the 
peritoneum,  retro-peritoneal  tissue^  bowels,  bladder,  pleural  cavity,  vena 
cava,  or  into  the  spinal  column,  Lebert  says  be  has  never  found  a  case  of 
external  rupture  tiirough  the  skin,  but  Bramwcll  re[»ort8  a  case  of  rupture 
into  the  retro-peritoneal  tissues  and  subsequent  escape  of  blood  thmugh  a 
bedsore. 

Symptojl^, — In  a  large  majoritv  of  cases  pain  in  the  back  is  the  first 
symptom  which  heralds  abdominal  aneurism.  This  pain  may  precede  the 
appearance  of  a  tumor  for  weeks  and  months.  At  first  the  pain  is  usually 
due  to  a  stretching  of  the  nerve-plexus  which  surrounds  the  dilating  vessels, 
and  lien  CO  it  is  of  a  neuralgic  eharacten  It  is  intensely  severe  and  shooting. 
Beginning  in  the  lumbar  region,  it  shoots  down  into  the  hips  and  knees,  or 
through  the  abdomen  to  the  epigastric  and  umbiliral  region.  It  h  usually 
more  or  less  continuous,  but  subject  to  great  exacerbations.  Motion,  change 
from  reclining  to  upright  wsture,  acts  of  coughing  and  sneezing,  incrense  it 
One  peculiarity  of  this  piun  is  that  it  is  increased  by  eating  and  drinking. 
This  is  explainefl  by  the  fact  that  the  taktntj  of  food  and  drink  increases  the 
amount  of  bUrod  and  thereby  stretches  stili  more  the  sensitive  wall  of  the 
aneurism.  The  pain  often  obliges  patients  to  keep  in  bed,  and  even  there  the 
relief  is  very  alight,  so  that  death  may  result  from  tlie  exhaustion  of  sleep- 
less days  and  nights. 

When  the  aneurism  encroaches  upon  the  vertebrae  there  is  added  a  gnaw- 
ing, grinding  pain  which  is  constant,  and  is  relieved  but  little  by  change  of 
posture.  PTei5.su re  upon  the  stomach  and  bowels  and  ujion  the  nerve-plexuses 
which  supply  the4*e  organs  produces  dyspepsia,  vomiting,  conBtipation,  and  a 
tendency  to  accumulation  of  gits  in  the  uowela.  This  interference  with  the 
nutrition  of  the  body  invariably  causes^  niarke<l  cachexia,  so  that  a  patient 
who  has  suflered  some  time  from  abdominal  aneurism  will  look  as  if  he  were 
affected  with  cancer. 

Pressure  upon  the  renal  vessels  causes  atrophy  of  the  kidneys  and  hcmor- 
rhagic  impactions.  Patients  may  die  with  uraemic  symptoms,  such  as  convol^ 
"  ms,  dropsy,  and  sterton 

Pressure  on  the  bladder  causes  painful  micturition,  which  is  a  not  uncom- 

►n  symptom  of  this  comphdnt.     Pressure  upon  the  aorta  itself  below  the 

1  of  the  tumor  will  produce  symptoms  of  ohliteration  of  that  artery,  and 
will  be  treated  of  under  thtit  head.  Rupture  fjf  an  jibdominal  aneurism  into 
the  vena  cava  produces  orthopna^a,  pallor,  and  dropsy.     Smith  reports  such 
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a  case  in  which  gangrene  of  the  right  leg  followed  a  puncture  to  relieve  the 
dropsical  tension. 

Physiei»l  BignB.— The  aneurismal  tumor  often  appears  suddenly  afler  a 
preceding  interval  of  pain  or  after  some  sudden  strain.  It  may  snow  itself 
m  the  epigastrium,  iliac  regions,  or  about  the  umbilicus.  It  presents  the 
classical  syraptoins  of  expansile  pulsation  and  souffle.  But  these  are  oiicn 
wanting.  Every  case  should  be  auscultated  both  front  and  back,  because 
the  murmurs  are  sometimes  more  audible  behind  than  in  front.  Fran9r>i»j 
Frank  calls  attention  to  the  fact  that  manual  presc^ure  upon  an  abdominal  ^ 
aneurism  will  produce  an  increase  of  tension  in  the  vessels  of  the  lower 
extremities.  Tiiis  rise  of  tension  is  caused  by  the  forcing  of  the  blood  in  the 
aneurism  out  into  tlie  lower  vessels. 

If  the  pressure  be  now  suddenly  removed,  the  general  pulse  will  almost 
entirely  di^sappear  for  one  to  two  pulsations.  This  is  due  to  the  lispiration 
of  the  elastic  wall  of  tlie  tumor,  which  goes  back  to  ite  original  size.  The 
reverse  of  these  phenomena  is  true  in  osme  the  tumor  is  solid  and  lies  acroes 
the  artery. 

Scheele  of  Dantzig  draws  attention  to  a  new  diagnostic  sign,  which  he  con- 
Biders  pathognomonic.     This  le  a  suddenly -heightened  prcs^sure  in  the  region^  j 
of  the  aneurism  when  both  femoruk  are  compressed.    This  test  is  not  without  f 
danger,  however,  as  Sandsby  found  in  one  case  which  he  con^pressed  for  ten 
to  fifteen  seconds.     There  w^as  a  moment^irv  retardation,  and  then  increase  I 
of  impulse  in  the  tumor,  with  an  increased  loudness  of  the  systolic  murmur. 
Directly  after,  the  patient  complained  of  a  sharp  att'ick  of  pain  which  con- 
tinued during  the  day,  and  that  night  death  followed  from  rupture  of  the 
tumor. 

Differential  Diagnosis. — A  few  diseases  of  the  chest  and  abdomen  . 
may  simulate  this  affection,  and  require  to  bo  eliminated  in  the  diagnrisis*  , 
A  gravitating   emjivema   may   present  symptoms  of  alxlominal   aneurism. 
The  distinguishing  points  are  the  signs  of  an  effusion  in  the  left  chest,  the 
reducibibty  of  the  tumor  by  pressure,  and  the  abstnee  of  a  thrill  or  bruit, 

A  case  is  reported  of  a  vast  aneurism  of  the  thoraeie  aortA  which  grew 
downward  until  it  pointed  in  the  right  iliac  fossa.  It  was  considered  an  \ 
abscess  with  pulsations  from  the  iliac  arteries.  It  would  seem  as  if  the  only 
eafeguarrls  against  mistake  in  such  crises  were  great  skill  in  examining  the 
whofe  brciidth  Hud  depth  of  every  doubtful  case  and  a  knowledge  of  the  farl 
that  eccentric  developments  may  occur.  Aneurism  of  the  abdominal  aorta 
may  be  simulated  by  excessive  pulsation  of  that  vessel.  This  condition 
appears  usually  in  nervous^  weak  people,  and  is  often  the  occiision  of  great 
alarm.  It  occurs  frequently  in  ancemia,  and  may  follow  hiematemesis  from 
gastric  ulcer,  and  thus  lead  to  a  fear  of  a  rnjjtured  aneurism. 

The  dJagnoHis  is  easy  if  the  abdominal  wall  is  thin  enough,  so  that  the 
Rorta  can  be  reached  and  felt.     If  the  alKlomcn  is  distended  by  gas,  the  diag- 
nosis may  be  more  difficult,      Dnck worth  rejKjrts  a  ease  where  it  was  neeea* , 
sary  to  give  ether  and  entirely  relax  the  muscles  of  the  abdomen  before  ft  ' 
satisfaetory  examination  could  be  made. 

Finally,  in  examining  the  abdominal  aorta  by  auscultation,  one  should  be 
careful  alxait  any  murnmr  which  may  be  heard.  It  may  be  due  simply  to 
pressiure  of  the  stethoscope  upon  the  vessel.  Constriction  at  a  low  point  of 
the  tesophagus,  which  causes  an  accumulation  of  food  above  and  a  dilatalioa  ' 
of  the  tnbe,  may  closely  resendjJe  nneurism.  Hayden  refers  to  a  case  which 
exhibited  dysphagia,  epigastric  pulsation  with  tenderness  and  percussion  dul- 
ness,  pain  in  the  back  and  shoulder,  and  a  tearing  or  raking  seujiiation  at  the 
epigastrium  on  attempting  to  swallow. 

No  opinion  regarding  an  abdominal  aneurism  should  be  formed  until  it  ta 
certain  that  the  Bowels  are  not  loaded  with  fecal  accumulations.    Evacuation 
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^^SMlMNIs,  therefore,  is  a  proper  preliminar}^  to  an  examination  for  abdom- 
mm  niietrrigm.  The  condition  of  the  bladder  and  uterufl  must  also  be  care- 
fully nolod,  and  tl^^  bladder  should  be  emptied, 

"f  HEATMENT. — ^Excelleut  results  have  been  obtamed  by  the  Tufuell  method. 
(Compression  of  the  aorta  above  the  tumor  hiuj  been  recommended,  and  has 
been  followed  by  gorjd  re^jults.  One  case  is  rej>orted  in  which  the  tourniquet 
was  applied  four  inches  above  the  umbilicus  on  three  occasions,  the  patient 
being  under  an  ana?sthetic.  The  first  session  lasted  half  an  hour,  the  second 
three-quartera  of  an  hour,  and  the  third  for  one  and  a  half  hours.  The  tumor 
was  as  large  as  a  ericlwet-ball,  and  it  becanie  solid  in  forty-eight  hours  aiter 
the  last  application.  Three  weeks  later  there  was  no  evidence  of  an  aneu- 
rism to  be  found.  Another  case  is  reported  of  one  compression  of  five  houns, 
and  another  of  ten  and  a  half  hours.  One  case  in  England  required  ^hy- 
two  hours  of  pressure  under  chloroform. 

These  results  encourage  one  to  persevere  in  repeated  sessions  in  case  of 
failure  at  first.  But  a  word  of  caution  must  be  given  to  avoid  injury  to  the 
abdominal  organs  during  pressure. 

Biipture  of  the  Aorta. 

Although  very  frequent  in  connection  with  aneurism,  rupture  of  the  aorta 
is  othenvise  relatively  rare.  It  almost  never  happens  in  a  normal  aorta,  but 
a  few  cases  are  reported  where  the  arterial  wall  is  described  as  merely  thin. 
Usually  the  rupture  occurs  at  a  spot  weakened  by  atheromatous  disease,  and 
is  prttJuced  by  sudden  strains,  falls,  or  blows  upon  the  chest,  or  by  rapid 
exercise  of  the  arms,  Congenit^il  narrowing  of  any  part  of  the  aorta  will 
produce  so  much  strain  behitid  the  obstruction  as  to  cause  rupture.  Fern  and 
reports  such  a  case  in  a  boy  fifteen  years  old.  The  ascending  and  trans verwe 
portions  were  dilated,  and  the  inner  surface  was  covered  with  small  red  vas- 
cular plauuei.  The  remainder  of  the  aorta  was  contracted  to  the  size  of  the 
iliac  vessels. 

]\fen  and  women  are  both  liable  to  rupture,  but  the  former  more  than  the 
latter.  One  would  suppose  that  women  during  the  terrible  strain  of  child- 
birth would  be  especially  liable  to  such  an  accident,  but  I  have  found  only 
one  such  case  reported.  This  woman,  thirty -eight  years  of  age,  died  sua- 
den ly  during  the  first  stage  of  labor,  and  a  living  child  w^as  extracted  five 
minutes  later  by  forceps.  The  rupture  was  seated  one  and  a  half  centimeters 
above  the  aortic  valves,  and  reached  nearly  round  the  entire  circumference 
of  the  artery,  Heinricius  reports  the  ease,'  and  says  that  he  has  bc<?n  unable 
to  fitifl  any  similar  case  recorded.  1  have  found  one  case  of  rupture  of  the 
aorta  during  tlie  sixth  month  of  pregnancy,  but  not  associated  with  any  sign 
of  labor. 

The  majority  of  the  ruptures  occur  in  the  immediate  neighborhood  of  the 
valves  or  within  two  iuches  of  the  same.  It  is  a  ver}"  rare  thing  to  find  a 
rupture  of  the  transverse  or  descending  portion  of  the  arch.  One  case  is 
reported  of  a  girl  twelve  years  of  age  who  was  trampled  upon  by  a  pony 
and  never  rallied.  The  descending  aorta  was  found  ruptured,  and  the  tear 
was  apparently  produced  by  the  nipping  of  the  vessel  between  the  vertebral 
column  and  the  heads  of  three  left  ribs,  which  projected  forward  and  could 
be  protruded  still  farther  by  pressure  upon  the  sternum. 

When  the  inner  coat  of  the  aorta  ruptures  and  tlie  blood  escapee,  it  imme- 
diately forms  a  fiockf  t  between  the  arterial  tissues,  and  then  one  of  two  things 
may  occur:  the  escaped  bluod  may  coagulate  solid,  and  so  fill  up  the  open- 
ing" and  prevent  further  leakage,     This  occaaionaUy  happens;  more  often^ 

1  (km./.  Q^iikol,  Ko.  1, 1883. 
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however,  the  escaped  blood  pushes  along,  dissecting  apart  the  tissues  of  the 
artery,  and  advancing  until  it  finds  some  point  of  escape.  Sometimes  the 
blood  bursts  back  into  the  aorta  and  rejoins  the  main  current  In  such  cases 
the  separation  of  the  tissues  continues  transversely  until  the  entire  circum- 
ference of  the  aorta  is  included,  and  then  the  vessel  forms  a  double  tube. 
When  the  blood  does  not  re-enter  the  aorta,  it  may  push  ahead  until  it  reaches 
the  iliac  arteries,  which  is  not  at  all  uncommon.  While  advancing  in  this 
direction  the  blood  also  dissects  backward  toward  tlie  heart,  and  finaDy  bursts 
into  the  pericardium.  Almost  invariably  in  these  cases  the  pericardium  is 
found  more  or  less  full,  and  the  pressure  of  a  large  amount  of  blood  in  the 

Eericardium  upon  the  heart  no  doubt  contributes  largely  to  the  fatal  result 
y  obstructing  the  action  of  that  organ. 

There  may  he  two  pints  of  blood  in  the  pericardium.  Death  by  rupture 
is  by  no  means  instantaneous.  As  a  rule,  the  victims  continue  to  live  several 
hours,  and  even  days,  after  the  initial  accident. 

If  the  escaped  blood  coagulates  and  plugs,  several  months  may  elapse 
before  death,  as  in  a  case  examined  by  mvself.  A  washwoman  while  shakmg 
out  a  heavy  piece  of  wet  cloth  in  November  was  suddenljr  seized  with  severe 
pain  in  the  chest.  This  pain  continued  with  other  distressing  symptoms 
which  disabled  her  for  work,  but  she  did  not  die  until  the  latter  part  of  the 
following  January.  The  autopsy  revealed  a  rupture,  plugged  by  a  clot,  two 
inches  above  the  aortic  valves. 

Rupture  is  usually  announced  by  sharp  pain  coming  on  during  exertion. 
There  may  also  be  a  sense  of  choking,  but  this  is  not  invariable. 

Grenerally,  the  head  is  clear,  and  there  is  no  paralysis,  but  occasionally  the 
patient  will  swoon  and  appear  collapsed.  This  of  course  depends  upon  the 
size  of  the  rent  and  the  freedom  of  the  escape  of  blood.  The  heart  is  excited 
and  rapid.  The  pain  \&  located  in  the  front  of  the  chest  or  in  the  epigastrium, 
and  the  victims  are  a  prey  to  great  anxiety.  Excessive  trembling  and  inabil- 
ity to  restrain  muscular  movements  have  been  noticed.  Profuse  sweating, 
together  with  vomiting  and  evacuations  of  the  bowels,  may  occur.  Often 
the  only  record  is,  "  Obscure  symptoms,  referable  to  the  heart."  There  are 
no  characteristics  or  pathognomonic  symptoms  of  rupture  of  the  aorta. 
Death  \&  the  invariable  result,  sooner  or  later,  and  no  treatment  has  yet 
been  devised  to  remedy  the  eviL 


Perforation  of  the  Aorta. 

This  accident  causes  death  very  rapidly,  but  not  always  instantly.  Instances 
are  reported  where  patients,  after  the  piercing  of  all  the  arterial  coats,  have 
lived  trom  one  hour  to  three  days.  A  case  is  reported  of  a  boy  sixteen  years 
old  who  swallowed  a  needle.  It  passed  through  the  wall  of  the  oesophagus 
into  the  descending  aorta,  where  it  remained  impacted.  Blood  poured  out 
into  the  connective  tissue  and  acted  as  a  plug.  Food  escaped  from  the 
oesophagus,  and  putrefaction,  hemorrhage,  and  death  occurred  in  ten  days. 


Occlusion  of  the  Aorta. 

Occlusion  of  the  aorta  is  produced  by  the  formation  of  a  clot.  Such  clot 
may  occur  in  any  part  of  the  aorta.  It  may  extend  out  from  the  heart  or 
from  the  ductus  Botalli.  Such  localization  of  the  clot,  however,  is  compara- 
tively rare,  and  the  most  common  seat  of  occlusion  is  in  the  abdominal  aorta. 
The  clot  is  usually  associated  with  an  aneurism,  but  it  may  sometimes  be 
occasioned  by  an  atheromatous  patch.    The  attack  is  always  abrupt  and 
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unheralded  by  any  prodromata.  The  effect  of  the  clot  la  to  cut  off*  the 
blood-supply  to  all  organs  below  the  obstruction  and  disturb  the  nutrition 
and  function  of  the  mme. 

i?YMPTOMS. — ^The  attack  is  sudden,  and  begins  wit!i  a  shooting  pain  in  the 
abdomen  or  sonietimea  under  tlie  sternum.  Aimost  immediately  the  patient 
loses  power  over  hLs  legs  and  ialls  completely  paniplegic.  At  the  i^auie  time 
there  u  au  inten:*e  desire  to  stool,  which  rapidly  increases  to  involuntary 
evacuations.  This  leeion  may  be  accompanied  by  intense  pain  at  the  anya. 
The  abdomen  may  be  very  tender  to  pressure-  The  head  is  always  clear,  and 
the  inability  to  etaud  m  not  ussoeiated  with  giddine^.  There  is  no  anxiety  of 
the  face,  and  often  no  sign  of  distress  there. 

In  a  few  momenta  the  legs  become  cold  and  numb,  and  patients  complain 
of  a  sense  of  deadne^s  in  them.  The  reflexes  are  entirely  abolished.  If  the 
renal  arteries  are  occluded  the  urine  is  suppressed  at  firat^  but  reappears  as 
8000  aa  collateral  circulation  is  established  through  the  capsule.  The  urine 
rapidly  !>ecomes  albuminous  and  foul  smelliug  from  the  cystitis  which  develops. 
In  the  coui^e  of  forty-eight  hours  bulli©  appear  upon  the  legs  and  thighs,  Iwd- 
sores  appear  over  the  sacrum  ;  violent  cystitis  and  inffitomiution  of  the  rectum 
follow.  Some  patients  live  long  enough  for  gangrene  of  the  lower  extremities 
to  form. 

Great  thirst  is  present,  and  vomiting  with  hiccough  may  aggravate  the  suf- 
fering. The  bodily  temfierature  rises  above  100^  F.,  while  the  temperature 
of  the  legs  falls.  It  may  reach  94°  F.  There  is  usually  no  pulsiition  per- 
ceptible in  the  abdomen  or  legs,  except  in  rare  cases,  wlien  the  occlusion  is 
incomplete, 

Duration. — Death  results  from  exhaustion,  and  occurs  in  a  few  days. 
Two  weeks  is  a  long  time  for  life  to  continue  under  eocb  circiims^ttinccji.  One 
case  is  reported,  however,  where  the  occlusion  \sm  evidently  imperfect  and 
the  man  survived  seven  months,  CoUateral  circulation  was  develojxsd,  and 
the  epiga>itric  was  mentioned  as  very  much  enlarged. 

Treatment, — The  treatment  is  wholly  symptomatic.  Pack  the  extremi- 
ties for  warmth  and  protect  from  bedsores  if  possible. 
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Stenosis  of  the  Aorta. 

Patholcxst. — ^In  1789  attention  was  first  calleti  to  a  peculiar  constriction 
of  the  thoracic  aorta  at  the  insertion  of  \lie  ductus  wrtenosus  Botalli.  Care- 
ful search  for  this  lesion  sinc^  that  date  has  discovered  a  series  of  cases,  so 
that  in  1S78,  Kriegk  was  able  to  report  55  instances  of  it.  This  constriction 
is  a  definite,  locally  circumscribed  lesion,  always  limit*?d  to  the  same  region, 
and  is  entirely  independent  of  all  other  a  flections  of  the  aorta,  although  it 
may  itself  be  the  canse  of  atheroma  and  aneurism.  Beyond  the  locahty 
specified  stenosis  of  the  aorta  is  an  extremely  rare  aflection,  except  as  the 
result  of  outside  pressure  or  of  local  arteritis,  Kriegk  says  he  found  only 
two  cases  of  stenosis  of  other  jnirts  of  the  aorta,  although  he  searched  througn 
fortv  years  of  medical  literature.  A  few  instances  of  complete  oblitenition 
of  tlie  aorta  have  iveen  recorded,  and  some  instances  of  universal  narrowing 
of  the  aorta  from  congenital  obstruction  in  the  heart  are  given. 

The  c^onstrictton  at  the  ductus  Botalli  is  a  congenital  lesion,  and  consists 
of  a  sinking  in  of  the  BU|)erior  wall  of  the  aorta  just  at  the  insertion  of  the 
ductus  arteriosus  or  a  little  above  or  a  little  below  the  same.  Thin  sinking 
may  extend  to  and  involve  the  origin  of  the  left  subclavian  artery,  but  this 
is  not  usual.     The  lower  wall  of  the  aorta  nirely  exhibits  any  depression. 

The  ascending  and  transver^  portions  of  the  aorta,  together  with  the 
main  branches,  become  \tr^  much  enlarged.     As  the  aorta  approaches  the 
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constriction,  its  dilatation  does  not  terminate  abruptly,  but  the  yesBel  tapers 
down  to  the  stenosed  section  in  a  funnel  shape.  JBeyond  the  stricture  the 
descending  aorta  may  recover  its  normal  size  or  may  remain  smaller  than 
natural. 

In  many  cases  the  aorta,  barring  the  stenosis,  is  perfectly  healthy,  but  the 
increased  pressure  behind  the  obstruction  tends  to  develop  atheroma,  aneu- 
rism, hypertrophy  of  the  heart,  and  rupture. 

Naturally,  the  lower  part  of  the  body  must  be  deprived  of  a  portion  of  its 
quota  of  blood  except  for  the  compensatory  circulation  which  develops. 
This  collateral  supply  may  be  so  complete  that  the  person  affected  is  uncon- 

Fio.  52. 


A,  Appearance  of  Aortic  Arch  In  Early  Foetal  Life.— B,  Stenoaia  of  the  Aorta. 

scious  of  any  circulatory  deficiency,  and  may  live  an  active  life  to  old  age. 
An  Austrian  officer  born  with  this  lesion  was  able  to  serve  in  all  the  cam- 
paigns from  1790  to  1815,  and  then  died  one  day  sitting  at  a  card-table. 
Another  man  lived  ninety-two  years  with  his  aorta  constricted.  The  collateral 
communication  between  the  upper  and  lower  segments  of  the  aorta  is  estab- 
lished by  means  of  the  deep  arteries  of  the  neck,  the  trans  versus  colli,  the 
dorsalis  scapulse,  the  subscapularis,  the  intercostals,  and  the  lumbar  arteries. 
The  internal  mammary  also  communicates  directly  with  the  epigastric  artery. 
These  vessels  become  enormously  dilated,  so  that  the  superior  intercostal,  for 
instance,  may  equal  the  femoral  in  size. 

Etiology. — The  lesion  is  a  congenital  one,  and  results  from  a  defective 
development  of  the  aorta.  In  early  foetal  life  the  descending  aorta  is  a  con- 
tinuation of  the  ductus  Botalli,  and  the  aortic  arch  looks  like  an  independent 
communicating  vessel.  (See  fig.  52,  A.)  As  the  arch  develops,  however,  it 
gradually  forms  a  more  direct  union  with  the  descending  portion,  until  finally 
the  longitudinal  axes  of  the  two  parts  form  one  uniform  curve  and  the  duc- 
tus Botalli  becomes  a  side  branch.  At  birth  there  is  physiologically  a  slight 
nicking  of  the  upper  wall  of  the  aorta  at  the  point  where  the  two  sections 
are  joined,  and  the  stricture  we  are  studying  seems  to  be  merely  an  exagge- 
ration of  this  physiological  mark.  Just  how  the  depression  becomes  estab- 
lished is  not  clear  and  the  explanations  given  are  not  satisfactory. 

Symptoms. — Indications  oi  this  lesion  are  usually  very  obscure  or  absent, 
and  it  is  only  discovered  at  the  autopsy.  Severe  headache  is  sometimes  com- 
plained of,  and  dyspnoea,  cough,  haemoptysis,  and  vertigo  may  occur  if  the 
stenosis  is  excessive. 

Physical  Signs. — One  of  the  most  marked  signs  is  the  conspicuous  beat- 
ing of  the  dilated  arteries  around  the  shoulders  and  ribs.  These  arteries 
may  be  seen  and  felt.     If  the  patient  is  very  fleshy,  however,  they  may  be 
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concealed.  There  is  usually  a  marked  contrast  between  the  arteries  of  the 
upper  and  lower  extremities.  The  former  are  full  and  strong,  while  the  lat- 
ter are  weak  and  barely  perceptible.  In  many  cases  it  is  almost  impossible 
to  feel  any  pulse  in  the  abdominal  aorta  or  in  the  crural  arteries.  A  loud 
murmur  is  also  described  as  occurring  over  the  aorta.  This  murmur  is  post- 
systolic,  and  does  not  correspond  to  any  of  the  ordinary'  aortic  murmurs. 

Diagnosis. — ^This  lesion  has  rarely  been  suspected,  nmch  less  diagnosed, 
during  life,  but  a  better  knowledge  of  its  peculiarities  may  lead  to  more  fre- 
quent recognition  of  it  hereafter.  When  the  collateral  circulation  is  fully 
established,  stenosis  of  the  aorta  could  hardly  be  mistaken  for  anything  else. 
The  resulting  excessive  dilatation  of  the  great  vessels  at  the  root  of  the  neck 
may  simulate  aneurism,  and  it  should  be  borne  in  mind  that  aneurism  is  lia- 
ble to  follow  stenosis. 

Prognosis. — The  death  of  most  of  the  victims  of  stenosis  of  the  aorta  is 
directly  referable  to  the  lesion  itself,  although  the  existence  of  the  trouble  is 
compatible  with  long  life  and  active  occupation.  The  duration  of  life  and 
the  amount  of  suffermg  caused  by  stenosis  both  depend  upon  the  amount  of 
obstruction  in  the  aorta  and  the  eflficiency  of  the  collateral  circulation. 

In  49  cases  death  occurred  in  the  following  manner : 

Rupture  of  the  aorta 10  times. 

Kupture  of  the  heart .3      " 

Sudden  puhnonary  oedema 4      " 

Cardiac  failure 8      " 

Apoplexy 4      " 

Pneumonia 8      " 

Capillary  bronchitis 4      '* 

Paralysis ^2      " 

Pleurisy 1  time. 

No  cause  assigned _5  times. 

49  times. 

Treatment. — Obviously,  no  treatment  for  the  lesion  itself  is  possible.  If 
recognized,  the  existence  of  the  sufferer  may  be  prolonged  by  adopting  mode- 
ration in  all  things  as  the  maxim  of  his  life.  Subjective  symptoms  of  discom- 
fort must  be  combated  on  general  principles  as  they  arise. 
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DISEASES  OF  THE  CORONARY  ARTERY. 

Ohronic  Endarteritis  ( Arterio-sclerosis ;  Atheroma). 

This  is  the  most  important  inflammatory  disease  of  the  coronary  artery 
which  has  been  observed.  It  resembles  chronic  endarteritis  elsewhere,  and 
frequently  accompanies  the  same  affection  of  the  aorta,  though  it  may  occur 
alone.  The  disease  may  be  general,  affecting  both  coronary  arteries  equally, 
or  one  may  be  mor^  involved  than  the  other,  or  the  disease  may  be  confined 
to  one  vessel  or  to  even  a  small  branch. 

Etiology. — Chronic  endarteritis  of  the  coronary  arteries  is  especially  a 
disease  of  middle  and  advanced  life.  It  occurs  most  frequently  in  the  male 
sex.  The  coronary  arterv  stands  fifth  in  the  order  of  frequency  in  which  the 
vessels  are  attacked.  The  disease  is  attributed  to  the  misuse  of  alcoholic 
drinks,  syphilis,  chronic  lead-poisoning,  gout,  and  chronic  kidney  disease,  by 
encouraging  an  early  senescence  of  the  tissues,  and  hence  favoring  the  occur- 
rence of  the  arterial  change. 

Symptoms. — There  are  no  symptoms  which  are  peculiar  to  the  disease, 
those  which  exist  being  due  to  the  consecutive  changes  in  the  substance  of 
the  heart.  We  may  divide  cases  for  convenience  of  description  into  those 
with  an  acute  course  and  rapid  death ;  those  pursuing  a  subacute  course ; 
and,  finally,  those  having  a  chronic  one.  In  the  first  instance,  sudden  death 
either  occurs  in  a  person  apparently  in  perfect  health  after  the  manner  of  a 
syncope,  as  in  one  getting  out  of  bed  or  standing  on  the  street,  while  strain- 
ing at  stool,  or  under  sudden  emotional  excitement.  Death  may  not  follow 
on  the  instant,  but  occurs  in  the  course  of  a  longer  or  shorter  time.  The 
attack  begins  with  pressure  in  the  cardiac  region,  anxiety,  restlessness, 
streaming  pain.  The  complaints  and  anxiety  increase ;  the  breath  becomes 
short  and  troublesome,  the  pulse  small,  frequent,  and  intermittent ;  finally, 
collapse  occurs,  with  oedema  of  the  lung.  Death  takes  place  with  either  a 
clear  mind  or  slight  delirium.  Such  a  fatal  ending  may  cover  a  dav  or  two 
or  only  a  few  hours.  Almost  always  careful  subsequent  inquiry  elicits  the 
fact  that  for  some  time  past  respiratory  or  cardiac  difficulties  have  existed, 
which  appeared  and  disappeared  and  were  not  regarded  as  serious  or  suspi- 
cious, budden  death  may  also  occur  in  cases  of  protracted  chronic  heiirt 
disease  following  arterio-sclerosis,  with  an  old  history  of  the  symptoms  of 
angina  pectoris,  under  the  appeanince  of  a  fainting  fit  or  of  a  severe  attack 
of  angina  or  oedema  of  the  lung  lastintj  several  days.  Li  such  a  case  rup- 
ture of  the  heart  may  be  found,  with  bloody  infiltration  of  the  cardiac  mus- 
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cle  and  effiision  of  blood  into  the  pericardium,  In  otlier  cases  there  mny  l>e 
email  lieiuorrhaires,  often  v^lth  ]>ronouiiced  infarct  formatiuii  and  poftening. 
In  stdl  other  cuiics  nritlier  ht^iuorrhiigo  nor  iiifiirction  is  founds  but  fatty 
degeneration  of  tlie  inujicle  or  lie^iiiiiiiif^  softening.  The  sclerosis  in  i^ucn 
cai?es!  is  usually  very  distinct,  and  uffects  the  trunk  and  anterior  descendinir 
brandietj  of  the  left  coronary  artery.  Sometimes  it  is  hartl  to  find  Hic  dis- 
ea^iCii  8pot,  as  it  may  be  circumscribed  or  on  a  side  brunch.  In  the  hitt- 
men t toned  cases,  where  sudden  death  ocrur?^  in  a  chronic  j^rocci^s^  no  post» 
mortem  signs  of  acute  disease  are  usually  fouml  A  chronic  fibroid  process, 
with  atr««])hy,  exists,  which  has  run  a  tolerably  latent  couree  and  leads  to 
death  under  the  appearance  of  sudden  cardiac  weakness. 

Patholooy.— There  are  two  stages  of  chronic  endarteritis:  1.  Tiie  stiige 
of  ftiimple  thickening  of  the  intima;  2.  The  stage  of  ulceration  and  the 
acef*mpanying  further  changes. 

At  Hi^t,  the  normal  smooth,  shining  inner  surface  of  the  intima  is  inter- 
ruj)ted  here  and  there  or  in  long  stretches  by  flat  rounded  ekivations,  which 
gradually  merge  into  the  healthy  surrounding  tissues,  and  are  chanicterizcd 
by  a  paler,  more  trunsnarent  character,  and  at  the  mme  time  m>fter  but  elaj^tic 
consisitencc.  The  surface  of  these  thickenings,  which  are  frtHpieutly  lornte<l 
at  the  point  wdierc  branches  are  given  off,  is  either  perfectly  smootli  or  slightly 
wrinkled.  Besides  tiiese  tran.slucejit  spots  there  are  similar  ohqs  whieb  are 
opaque,  whitish  or  yellowish  in  color,  and  have  a  somewhat  rougher  surface. 
Lastly,  there  are  very  pronounced  thickenings  with  a  yellow  color.  In  the 
slighter  degrees  these  spots  occur  singly.  In  the  more  pronounced  cases  they 
nniy  take  up  the  greater  part  of  the  surface ;  the  wall  of  the  vessel  is  thick- 
ened, the  inner  surface  is  uneven,  and  the  vesscd  itself  more  or  lesi*  dilated. 
In  the  beginning  the  intima  retains  its  shining  surface :  after  the  disease  has 
h\sted  a  h»ng  time  this  is  changed,  and  the  second  stage  appe^irs.  Rough- 
nesses, erosions,  and  iiieerations  appear,  or  more  ctmimonly  ealcitication  of 
the  wall  This  latter  appears  at  first  m  little  thin  layers,  and  finally  in  large 
shielddike  jilatca  of  lime  salt**,  which  may  occupy  the  whole  circuraferecce 
of  the  artery  and  change  it  into  a  stiff,  bony  tid^e.  It  is  found  where  ulcera- 
tion has  occiirrwi,  and  tAhn  without  the  apj>earance  of  the  latter.  Together 
'with  the  rigidity  of  the  wall  there  occurs  a  slight  tortiioiisness  of  the  vessel. 
At  first  the  siij>erticial  layers  of  the  intiraa  are  sofl ;  next  they  become  more 
gelerosed,  and  their  tissue  denser  and  finally  striated  ;  or  disintegration,  com- 
mencing deep  in,  may  reach  as  for  as  the  surface  and  lead  to  an  atheromatous 
ulcer  A  more  or  less  abundant  deposit  of  lime  salts  follows  in  the  s  cle  rosed 
layers  of  the  intima,  leading  to  the  fbmuition  of  homogeneous  plates  as  hard 
aa  bone. 

The  result  of  the  process  at  first  is  diminution  of  the  calibre  of  the  vessel, 
next  diminution  of  the  elasticity  and  ci>tUractility  of  the  artery:  it  Imes  its 
resistance  ami  sufiers  dilatation  in  conset|uenee  of  the  blood -pressure,  and  nmy 
attain  aneurism.  Or  if  calcification  occurs  early  the  diminution  of  the  lumen 
remains,  or  perhaps  even  increases,  and  may  reach  an  almost  complete  occlu- 
sion of  the  vessel. 

The  efiects  on  the  heart  which  follow  this  form  of  disease  of  the  coronary 
artery,  thrmgh  descrilHHl  in  another  place,  had  best  be  enumerated  here:  1. 
The  How  of  blood  not  being  sufficiently  interfcreii  with  to  cause  disease,  the 
heart  may  remain  uiichangtj^L  2.  Hemorrhagic  infarction  may  result,  ac- 
companied by  simple  fatty  •legeneration  or  softening,  which  is  the  most  fre- 
quent cause  of  rupture  f>f  the  heart.  3.  Fibrous  degeneratiun  or  myocarditis 
may  occur,  leading  perhaps  to  aneurism  of  the  heart.  4.  Tlicre  may  be  a  com- 
bination of  these  two — a  greater  or  less  marked  fibrous  degeneration,  to  which 
a  fre?^h  hemorrhagic  softening  is  ad* led. 

Diagnosis. — There  ore  no  pathognomonic  symptoms  of  this  disease,  mid 
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it  is  doubtful  if  a  diagnosis  can  be  arrived  at.  When  the  conditions  spoken 
of  under  Etiology  pertain,  and  certain  of  the  symptoms  mentioned  in  connec- 
tion with  the  disease  are  present,  a  suspicion  of  chronic  endarteritis  of  the 
coronary  artery  may  be  entertained  with  some  degree  of  probability. 

Prognosis. — This  must  necessarily  be  unfavorable  where  the  suspicion  of 
the  disease  is  entertained. 

Treatment. — Little  is  to  be  expected  in  the  way  of  treatment  beyond 
mere  palliation.  In  the  rapid  cases  death  occurs  so  soon  that  the  medical 
attendant  barely  has  time  to  reach  the  patient.  In  those  cases  which  last 
longer  the  treatment  must  bear  special  reierence  to  the  symptoms.  Pain  and 
spasm  may  be  allayed  by  opiates  or  by  the  inhalation  of  some  ansesthetic 
cautiously  administered,  as  ether  or  nitrate  of  amyl,  or  by  the  cautious  use 
of  nitro-glycerin  and  the  application  of  counter-irritants,  as  mustard,  over 
the  cardiac  region.  Digitalis  is  to  be  used  with  the  greatest  caution,  if  at  all, 
as  its  action  may  be  positively  harmful.     The  same  is  true  of  the  bromides. 


Obliterating  Endarteritis. 

Besides  the  preceding,  another  form  of  endarteritis  has  been  met  with  in 
the  coronary  artery — namely,  the  obliterating  endarteritis,  more  especially 
found  in  cases  of  syphilis  and  occurring  in  the  smallest  branches.  It  is 
characterized  by  a  gradually  increasing  thickening  of  the  intima  through  the 
formation  of  a  connective  tissue  rich  in  cells,  and  which  leads  to  a  narrowing, 
or  even  complete  closure,  of  the  lumen  of  the  artery.  This  thickening  may 
involve  one  side  of  the  artery  or  its  whole  circumference.  The  inner  surface 
of  the  intima  on  microscopic  examination  is  found  to  be  covered  by  a  layer 
of  intact  endothelium  where  occlusion  is  not  complete.  There  is  deposit  of 
neither  fat  nor  lime  salts  in  the  thickened  intima.  The  outer  coats  of  the 
artery  show  little  change. 

The  disease  is  accompanied  by  indurating  myocarditis.  Its  symptoms  are 
those  seen  in  this  disease — namely,  weakened  cardiac  activity,  cardiac  dilata- 
tion and  irregularity,  possibly  cardiac  murmurs,  an  accentuated  pulmonary 
second  sound,  a  pulse  of  moderate  frequency,  weak  and  non-rh}i;hmical,  dysp- 
noea, cough. 

Diagnosis. — Impossible. 

Treatment. — Purely  symptomatic. 


Aneurism. 

Aneurism  of  the  coronary  artery  is  of  rare  occurrence.  There  is  no  place 
.  of  election  for  the  disease,  all  parts  and  each  artery  being  alike  liable  to  be 
affected. 

Etiology. — The  most  common  cause  of  the  affection  is  chronic  endarteri- 
tis, where,  througli  disease  of  the  intima,  the  resistance  to  the  blood-pressure 
is  diminished.  Embolism  is  another  though  far  less  frequent  cause  of  the 
disease,  several  such  cases  having  been  reported ;  and  other  highly  sugges- 
tive eases  are  on  record  in  which  embolism  of  the  artery  had  occurred,  with 
the  production  of  considerable  dilatation  for  a  short  distance  above  the 
obstruction. 

Pathology. — This  does  not  differ  from  aneurism  in  other  vessels.  The 
number  may  be  from  one  to  many,  usually  not  more  than  two  or  three.  The 
size  is  generally  that  of  a  pea,  often  it  is  smaller,  and  sometimes  it  is  as  large 
as  a  large  nut.  The  termination  is  usually  rupture  with  fatal  hemorrhage, 
and  in  far  the  majority  of  cases  this  occurs  into  the  pericardium. 
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Symptoms. — In  most  all  of  the  cases  I  have  found  recorded  there  were  no 
§vniptonis  till  rupture  of  the  gac  occurred^  pving  rise  to  death  froiii  livtrior- 
rliage.  Then  those  gj^iptoms  which  iiii^dit  be  expected  occurred ^nanudy, 
^reat  pnecordml  pain,  dy^pnwa,  surtiication,  tumultuous  heart,  irregular  and 
intermittent  pulse,  and  sudden  death. 

DiAGxasiB,  PROONasis,  and  Treatment  need  not  be  considered,  aa  the 
diseaee  is  not  recognizable. 


Occlusion  of  the  Coronary  Artery. 

Occlusion,  more  or  less  complete,  of  one  or  both  of  the  orifices  of  the  coro* 
nary  artery  has  been  met  with  in  connection  with  chronic  endarteritis  of  the 
root  of  the  aorta.  The  accompanying  sclerosis  may  tlraw  the  oriticeiei  up  like 
the  string?  of  a  purse,  or  a  calcific  plate  may  extend  from  one  m\i\  or  [per- 
haps, detached,  nuiy  lie  simply  applic<l  to  tlic  orifice.  In  rare  cases  the  chief 
disease  may  be  in  the  artery  itself,  one  of  the  main  trunks  or  a  branch  being 
aflfected. 

The  PATHOLOGY  is  the  same  as  that  already  described  under  Endnrteritis, 
Ftenosis  being  an  early  consequence  of  the  process^  aud  persisting,  or  even 
incrca^iin^,  to  the  last. 

The  SYMPTOMft  ohsenr^ed  in  5*uch  cases  are  neither  peculiar  nor  diagnostic. 
They  consist  of  thot^e  depending  on  the  CDncurrcnt  affections,  a-s  of  the  car- 
diac  valves,  muscular  tii^sue,  nr  at>rtic  arteritv^clfrosis,  Proniineiit  among 
them  are  dyspncea^  palpitation,  sudden  cardiac  dii^trcss,  ]>ainful  pressure  in 
the  repon  of  the  heiirt,  ^rreat  anxiety  ;  at  last  pallor  of  the  skin,  feeble  ear- 
diac  impulse,  indistinctness  of  the  cardiac  rounds,  the  right  ventricle  con- 
tinuing to  contract  forcibly  till  the  end.  There  h  a^demaof  the  hings  at  last, 
and  on  post-mortem  examination  tatty  degeneration  of  the  heart-walls  IB 
found  ojg  a  secondary  consequence  of  the  occlusion. 
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Embolism  and  Thrombosis, 

Although  these  conditions  are  rarely  found,  yet  a  sufficient  number  of  casei 
Is  n  I  ready  on  record  to  enable  us  to  form  a  tolerably  good  idea  of  the  symp- 
toms which  accompany  them.  These  latter  in  embolism  remarkably  resem- 
ble those  oK*er^*ed  in  the  lower  animals  on  ligation  of  the  coronary  arteries. 
In  the  animals  experimented  on  a  rapid  enfeehlement  of  the  heart's  action 
ensui'd.  The  phunonjena  occurred  in  the  following  order:  First,  tlurc  was 
retanlation  of  the  rhythmical  cardiac  contmctions,  the  leil  ventricle  bi'ing 
primarily  affect ecL  At  first,  the  right  ventricle  beat  faster,  and  then  gradu- 
ally l>ecame  slow.  The  beats  became  slow^er  an<l  slower  till  they  ccasi-d,  the 
left  ventricle  ceasing  to  contract  a  little  before  the  right.  The  second  result 
was  a  gradual  losi<  of  power  of  the  cardiac  contraction.  The  third  nsult  was 
the  gradual  il intension  of  the  left  auricle  when  the  left  coronary  artery  was 
compressed.  The  auricle  swelle<l  up  more  and  more,  became  bright  red,  and 
the  rhythadcal  contractions  changed  to  oscillatory  movements,  which  ulti- 
mately ceased  cntirelv.  The  right  ventricle  and  auricle  continued  to  contract 
powerfully,  and  the  left  ventricle  feebly. 

EMBOLISM. 

Etiology. — ^Rheumatism  with  its  attendant  complications — ^that  is,  disease 
of  the  valves,  and  especially  of  the  aortic  valve,  athrruma  of  the  coronary 
artery  and  possibly  cardiac  or  other  thromboeis — forms  the  chief  cause  of 


832  DISEASES  OF  THE  ARTERIES. 

embolism,  a  small  fragment  of  tissue  being  .borne  away  by  the  current  of 
blood. 

Symptoms. — These  are  acute  paralysis  of  the  heart's  movements,  pain, 
feeling  of  impending  annihilation,  retamed  consciousness,  and  regular  respi- 
ration. Nausea  and  vomiting  have  been  observed.  The  lips  are  livid, 
extremities  cold  and  covered  with  a  clammy  sweat.  In  one  case  there  was 
inability  to  lie  down.  No  pulse  could  be  felt  in  any  of  the  accessible  arteries, 
and  neither  apex-beat  nor  heart-sounds  could  be  detected.  The  ear  applied 
to  the  cardiac  region  could  hear  only  a  kind  of  cardiac  tremor,  which  was 
very  like  the  sound  of  a  vibrating  steel  plate.  There  was  no  loss  of  conscious- 
ness. The  respiration  was  regular  and  rhythmical,  not  exceeding  eighteen 
or  twenty  in  the  minute.  The  patient  died  twenty  hours  after  the  first 
symptoms. 

Diagnosis. — Although  a  positive  diamosis  is  impossible,  the  negative  pul- 
monary physical  signs,  the  regular  and  rnythmic  character  of  the  respiration, 
and  the  enfeeblement  of  the  heart's  action  may  lead  to  a  very  strong  suspicion 
of  embolism  of  the  coronary  artery. 

Pathology. — A  small  coagulum  may  stop  up  the  main  branch,  usually 
the  left  anterior,  of  one  artery,  or  both  arteries  may  be  occluded  by  a  larger 
coagulum.  In  one  instance  an  atheromatous  softened  patch  ruptured  into 
the  anterior  portion  of  the  left  coronary  artery,  and  filled  up  the  lumen  with 
a  soft  putty-like  mass  (the  sculptor  Thorwaldsen).  A  fatal  issue  is  likely  to 
occur  in  a  very  short  time,  as  the  anastomosis  cannot  be  sufficient  for  the 
sudden  demand. 

Prognosis  and  Treatment  need  hardly  be  considered,  as  the  afiTection  is 
necessarily  fatal  in  cases  which  can  be  made  out. 

THROMBOSIS. 

The  same  causes  which  give  rise  to  thrombosis  elsewhere  are  operative  in 
this  case.     They  are  chiefly  arterio-sclerosis  and  rheumatism. 

Symptoms. — There  have  been  observed  slight  tightness  in  the  cardiac 
region,  lasting  a  few  days,  or  a  sense  of  oppression  or  constraint  at  the  back 
of  the  sternum.  The  pulse  has  been  quickened,  but  is  usually  very  much 
slowed  and  very  feeble ;  it  has  been  observed  as  low  as  eight  l)eats  in  the 
minute.  There  is  a  sense  of  great  lassitude  and  feebleness  of  all  the  limbs. 
The  respiration  is  normal  in  rhythm  and  frequency.  Auscultation  reveals 
nothing  but  ordinary  respiration  till  near  a  fatal  issue,  when  moist  rales 
indicative  of  oedema  of  the  lungs  are  heard.  Percussion  gives  at  all  times 
a  normal  resonance.  There  is  no  dyspnoea.  The  heart-tones  are  clear,  though 
weak,  if  occlusion  is  not  complete  or  anastomosis  is  perfect.  (West  was  able 
to  inject  the  arterial  system  of  the  heart  completely  from  one  coronary  artery, 
the  other  having  been  tied.)  If  there  is  complete  obstruction,  we  may  expect 
to  hear  a  fremitus  such  as  is  produced  by  muscular  spasm  instead  of  normal 
heart-sounds  (observed  in  two  cases).  The  skin  of  the  body  and  face  is  cool, 
pallid,  and  covered  with  sweat.  The  visible  mucous  membranes  are  anwmic 
and  pale.     The  mind  is  clear. 

Diagnosis. — The  cardiac  feebleness  and  progressive  slowness,  together 
with  the  absence  of  s>  mptoms  connected  with  the  lungs,  might  lead  one  to 
suspect  the  presence  of  thrombus. 

rROGNOSis. — If  a  large  branch  of  the  artery  is  affected  a  fatal  termination 
is  probable.  If,  on  the  other  hand,  the  affection  occurs  in  a  small  branch, 
there  is  reason  to  believe  that  the  circulation  is  sometimes  re-established 
through  anastomosis. 

Treatment  must  be  purely  symptomatic. 
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Rupture  of  the  Coronary  Artery, 

This  may  occur  iTidependcnt  of  aneurism.  There  are  no  preinoiiitory 
syniptoras  in  some  casc5»  cieuth  takincj  place  giuldenly.  In  other  cases  vaguo 
and  irreguhir  fvmptoinB  lead  the  pntieiit  to  tiiulerstatid  that  he  is  not  in  per- 
fect health,  The  syniptoiius  of  tlie  dL^ctuse  are  not  cliaracteristic.  Those 
which  have  been  recorded  are  a  difficulty  of  breathing-,  a  senAC  of  c<instric- 
tiou  across  the  chest,  or  a  pain  and  feeling  of  anxiety  in  the  pra'cnrdia;  a 
frequent,  feeble,  and  perhaps  very  irremilar  pulse;  epigastric  pain  and  ten- 
demesBB.  The  extremities  are  cold.  The  mind  remains  clear.  The  physical 
?igTi8  are  increased  area  of  flatness  in  the  cardiac  region,  due  to  the  escaj»e  of 
liiood  into  the  pericardium,  and  scarce ly  audible  cardiac  sounds.  The  synip- 
t<inis  may  extend  over  a  period  varying  from  a  tew  moments  to  several  days. 
Usually,  some  of  the  changes  indicative  of  arterio-sclerosis  are  found  in  the 
^—    artery,' 

^V  DISEASES  OF  THE  rULMONARY  ARTERY. 

^P  Acute  inflammation  of  the  coats  of  the  pulmonary  artery  has  only  been 
"  found  associated  with  the  pyajmic  proceas  as  circumscribed  aViecesees  of  the 
wall. 


Chronic  Endarteritis  (Atheroma;  Arterio-sclerosis). 

Endarteritis  of  the  ]>ulmonary  artery%  though  quite  rare,  is  occasionally 
met  with  in  persons  the  subject  of  rheuTnalii^m,  gout,  syphilis,  or  alcoholism. 
It  is  seen  onlv  when  the  pressure  is  abnormally  increased  in  the  pulmonary 
vessels,  espc^cudly  in  diseases  of  the  mitral  vulve.  It  is  nsually  acrompunied 
by  a  more  pronouncetl  distmse  of  the  aorta,  but  is  occasionally  seen  alone. 
'fhe  extent  of  disease  is  hardly  ever  so  great  as  that  found  in  the  other  large 
vessels,  and  at  most  amounts  to  the  presence  of  prominent  bard  yellow  or 
gray  patches  in  the  intima,  with  jwirliaps  ulcerated  surfacas,  and  rarely  con- 
taining a  deposit  of  lime  salts.  Complete  rigidity  has  been  observed  extend- 
ing far  into  the  lung.  The  wall  of  the  vessel  may  be  irregulurly  dilated  and 
its  elasticity  diminished.  Usually,  the  disease  is  m  a  much  milder  form,  pre- 
senting pcrhnps  a  snnill  amount  of  fatty  degenenition  of  tlie  intima,  and  is 
not  infrec|Uently  associated  with  mitral  stenosis  or  insutlicicncy  (notably  the 
former),  pulmonary  fibrosis  or  emphysema,  with  accompanying  hypertrophy 
of  the  right  ventricle.  No  tiymptoms  have  thus  far  been  found  to  be  distinctly 
referable  to  atheroma  of  this  artery. 


Dilatation  and  Aneurism, 

Dilatation  of  the  pulmonary  artery  from  primary  disease  of  its  %valls  is  of 
00  rare  occurrence  that  it  may  be  merely  mentionetf.  It  depends  uu  chronic 
endarteritis,  just  sjwjken  of.  Where,  on  the  other  hand,  there  is  great  pressure 
in  the  pulmonary  circulation,  as  in  marked  mitral  stenosis,  or  insufficiency, 
collapse,  or  emphysema  of  the  lung,  with  great  hypertrophy  of  the  right 
ventricle,  general  dilatation  of  the  pulmonary  artery  may  take  place.  The 
artery  has  been  found  to  be  six  and  a  half  inches  in  circumference  in  a  case 
of  emphvscma,  the  normal  average  being  three  nnd  a  half  inches;  the  semi- 
lunar valves  were  insufficient,  and  the  walls  of  the  artery  ver>^  much  dimin- 
islied  in  thickness.  From  this  us  a  nmximum  all  degrees  of  dilatation  have 
Vol,  111.-53 


%u 


DISEASES  OF  THE  ARTERIES. 


been  recorded,  with  sometimes  tkickemn^  and  degenerfttion  of  the  coats,  at 
others  thiiming  with  or  without  degeneration. 

A  systolic  murmur  hiis  been  observed  over  the  artery  when  the  dilatation 
waa  considerable.  The  second  pulmonary  aoimd  is  usually  strengthened 
(unless  the  elasticity  of  the  pulmonary  artery  is  very  much  diminished  or 
the  blood-pressure  lowered  in  the  right  ventricle  by  changes  of  its  walls,  or 
the  pulsation  is  very  quick  and  irregular).  A  circumscribed  dulnci^  on  per- 
cussion has  been  found  in  a  few  eases  at  the  left  edge  of  the  sternum,  when 
the  position  of  the  heait  was  normal,  between  the  second  and  third  cartilages 
Sometimes  there  is  a  double  impulse,  a  systolic  thrill^  or  more  oft4j;n  a  systolic 
puliation,  felt  in  this  position  without  any  perceptible  dulness,  the  edge  of 
the  lung  being  retracted  nnd  the  dilated  artery  taking  its  place.  It  is  to  be 
borne  in  mind,  however^  that  this  sign  (impulse,  thrill,  or  pulsation)  may  be 
present  without  any  dilatation  of  the  pulmonary  arter)-  or  hypertrophy  of 
the  ventricle,  when  inflanmiatary  coiitnvction  of  the  lung  has  occurred  or  the 
respiration  is  superficiah  ^i^  ^^y  happen  in  phthisical  subjects,  women,  feeble 
and  anaemic  individuals,  pregnant  women,  convalescents,  aud  persons  ajfilicted 
with  acute  rheumatism.  In  such  persons  the  pulmonary  second  sound  fre- 
quently seems  to  be  unusually  loud  when  compared  with  the  aortic  second 
sound,  T^ithout  any  e%^ideuce  of  hypertrophy  of  the  right  ventricle  being 
present.  The  determination  of  the  position  of  the  lung  establishes  the  diag- 
nosis in  ?uch  cases.  On  the  other  hand,  a  lung  dilated  by  emphysema  may 
interpose  and  completely  cover  the  heart  and  pulmonary  artery,  which, 
though  dilated,  may  thus  be  masked. 

Aneurism  of  the  trunk  or  primary  branches  of  the  pulmonary  artery,  on 
the  other  hand,  is  an  exceedingly  rare  disease.  But  few  cases  are  on  record- 
Aneurisms  may  be  spindle-shaped  or  sacculated,  of  moderate  size,  and  are 
usually  situated  on  the  trunk.  Lividity  of  the  face,  dyspnoea,  cough,  dys- 
phagia, headache,  pain  in  the  chest  and  epigastrium,  are  the  principal  sjinp- 
toms ;  and  a  systolic  pulsation  (sometimes  also  diastolic)  between  the  second 
and  third  left  ribs  near  the  sternum,  more  or  less  prominence  here,  a  super- 
ficial rough  systolic  murmur  j>rr>pagated  to  the  left  and  upward,  a  purring 
thrill,  and  flatness  on  percussion  in  the  same  region  and  a  little  above  it,  are 
the  principal  physical  signs  which  have  been  recorded. 

But  tlie  physical  signs  and  symptoms  above  enumerated  are  not  all  present 
in  each  case,  nor  are  they  when  present  distinctive  of  pulmonary  aneurism. 
Dysphagia  is  mentioned  in  but  a  single  case,  dyspna?a  is  not  constant,  and 
cyanosis  was  at  times  absent.  Also,  the  phvsical  signs  were  not  constant 
Lven  if  all  were  present  they  might  be  produced,  as  has  been  the  ca^c,  by 
aneurism  of  the  left  wall  of  the  aorta,  infiltrated  lung-tissue,  or  by  a  solid 
tumor  lying  over  the  vessels.  The  localitjr  of  the  cardiac  hypertrophy  and 
dilatation  aids  in  establishing  the  diagnosis.  If  it  is  on  the  left  side  of  the 
heart,  aneurism  of  the  aurta  is  indicated ;  if  it  is  on  the  rieht  side,  pulmo- 
nary aneurism.  These  aneurisms  tend  to  rupture  into  the  pericardium 
sooner  or  later* 

Dissecting  aneurism  of  the  pulmonary  artery  has  been  observed  once.  It 
was  of  small  extent.* 


I 


I 


Stenosis  of  the  TrunJc  or  Main  Branches  of  the  Pulmonary 

Artery, 

Narrowing  of  the  trunk  or  of  one  of  the  main  bmnchea  of  the  pulmonary 
artery  ia  of  very  rare  occurrence.  It  may  follow  compression  by  an  aneurism 
of  the  ascending  or  transverse  portion  of  the  aorta,  compre®ion  hy  tumors  in 

*  Bid.  dclaSoc  AnaL  da  JVia,  1881,  pp.  5S9-591, 
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the  med  last  mum,  as  from  new  growths  or  enkrged  glamk ;  it  njiiy  be  caused 
by  cicatricial  contraction  followin;^  Tnedia-stinitis,  iyiflanutuUiun  of  ti  jmrtioii 
of  \\M\%  or  of  tlie  bronchiul  glaiKb,  or  it  may  follow  disease  of  the  coats  of 
the  artery  {cndarteritiB), 

The  phcnotiiena  produced  by  stenosis  of  the  trunk  of  the  pulmonan,'  artery 
are  siiiiihir  to  those  found  in  stenosis  at  the  orifice,  which  arc  treated  (»f  in 
another  phice.  They  are  an^etuia  of  both  lungs,  acconipuoied  hy  pci-^i.stent 
dyspntea  with  occai^ioMal  exacerbations  (the  [mtient  assumes  a  horizontal 
mM<itioD  either  habitually  or  during  the  paroxysm — a  fact  of  tme  diagnostic 
iin|H>rtanee  (Chevers),  as  in  all  other  forms  of  disease  of  the  heart  and  p'cat 
vessels  the  patient  breathes  eassier  when  the  .-houlden*  are  nnsed.  But  in  this 
the  dyspncea  results  from  insutficieney  of  the  guipply  of  blood  to  the  lungs 
and  system  generally,  and  hence  the  recumbent  posture  affords  relief  by 
removing  the  imjxKliiiient  of  gravity,  and  thus  promotes  the  gujiply  of  blood 
to  the  bruin),  congestion,  dilatation  and  hypertrophy  of  the  right  side  of  the 
heart,  cardiac  palpitation,  and  finally  general  venous  congestion.  Hyjver- 
trophy  of  the  right  ventricle  is  shown  by  increase  in  the  transverse  measure- 
ment of  the  canliac  area  of  flatness  and  increase  in  the  force  of  the  cardiac 
impulse.  The  artery  up  to  the  [K)int  of  constriction  is  dilated ;  the  second 
^^H  sound  is  abnormally  loud  and  accentuated.  Pulsation  may  be  felt  and  a 
I^P  eystolic  nmrmur  lu^artl  in  the  second  left  intercostal  space  (observed  in  the 
^^     right  once),  pmpagatetl  upward  to  the  neck  at  the  left  of  the  stern nm,  or 

heard  in  the  interscapular  space  close  to  the  spinal  column. 
■^         Fhcxjnosis  is  unfavomble. 
^^        There  is  nothing  tu  be  gained  by  treatment 

1^     trui 


I 

I 


Rupture  of  the  Pulmonary  Artery, 


Violent  efftirt  and  great  excitement  Imve  been  followed  hy  rupture  of  the 
trunk  or  a  main  branch  of  the  puhnonary  artery.  In  the  majority  of  cases 
the  coats  were  degenerated,  though  this  was  not  always  the  case  (Chevers). 
Death  is  often  instantaneous,  but  sometimes  is  delaye<l  some  hours.  In  one 
caee  observed  by  Ollivier  the  duration  was  twenty-seven  hours. 


^ 


f 


Thrombosis  and  Embolism. 

The  pulmonary  artery,  from  its  position,  is  especially  prone  to  become 
plugged,  either  by  substances  coming  from  other  parts  of  the  body  or  by 
coagula  originating  in  the  vessel  itself.  Pieces  of  disintegrated  eoagula 
from  the  systemic  veins^  the  contents  of  echinococcus  cysts  ruptured  into 
the  venous  current,  fragments  of  new  growths,  arc  carried  to  the  heart  and 
pagj<  into  the  indmonarv  artery,  or  large  thrombi  may  be  detacljed  froni  their 
position  in  a  vein  and  lodge  in  the  trunk  or  main  branches  of  the  pulmonary 
artery. 

Primary  thrombosis  of  the  pulmonar}'  artery  is  very  uncommon.  Tn  cer- 
tain septic  conditions,  in  parturient  women,  in  typhoid  fever,  and  in  extreme 
anaemia  thrombosis  of  the  pulmonary  artery  may  occur.  It  commences  per- 
haps in  the  right  ventricle  or  at  the  pulniouarj^  valves,  though  it  is  also  seen 
fiirther  up. 

Symptoms. — The  severity  of  the  symptoms  depends  on  the  completeness  of 
the  obstruction.  There  is  dyspncea,  more  or  lej^s  marked  according  to  the  size 
of  the  thrombus  or  embolus,  pain  in  the  pra?cordia,  great  distress,  anxiety, 
faintneas^  sense  of  suffocation,  tightness  in  the  chest,  palpitation,  llvidity  and 
extreme  pallor,  cold  sweats,  an  ahuost  imperceptible  pulse>  great  restleeanese, 
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and  occasiouftlly  couvulsious^  The  mind  remabis  clear.  The  Bjniptoms 
^levelop  grn<lually  or  mpidly^in  the  former  case  cle^Rnidiiig  on  the  slow 
increase  of  a  small  thromliUH— and  remissions  are  oflen  seen;  in  the  latter 
case  depjending  oo  the  sudden  lodgment  of  an  embolus  of  large  size.  Home- 
times  the  symptoms  are  extremely  marked,  and  death  takes  place  in  a  few 
nunntes.  Ihe  appearancet?  are  nut  tliose  of  asphyxia,  and  death  is  usually 
attributed  to  want  of  arterial  blood -supply  to  the  brain  and  medulla  oblan* 
guta,  and  not  to  suffocation  or  paralysis  of  the  heart. 

Pereu.^ion  sht>ws  a  normally  resonant  chest.  Auscultation  gives  normal 
breath  sounds  with  free  inspiratiou  and  expiration.  There  is  very  likely  a 
l«mii'  systolic  niunnur  conducted  along  the  coursie  of  the  pulmonary  artery, 
Imt  this  is  not  constant.  The  cardiac  sectiml  sound  and  impulse  are  in- 
creased. At  the  post-mortem  examination  the  heart  is  found  in  diai«tole, 
the  leil  cavities  and  pulmonary  veins  empty,  the  right  cavities  filled  with 
blood,  and  the  cardiac  veins  strongly  distended, 

DxAOXCisiH. — The  iliagnosis  is  often  uncertain.  WTaen  not  developing  with 
extreme  rapidity  the  symptoms  are  very  similar  to  those  caused  by  stenosis 
of  the  pulmonary  artery,  and  in  the  suddenly  fatal  eases  they  are  almost 
identical  with  rupture  of  the  heart  or  rupture  of  a  thoracic  aneurism,  or 
even  angina  pectoris.  The  history  of  an  antecedent  thrombus  or  of  a  dis- 
ease of  the  heart  which  is  likely  to  be  accompanied  by  thrombus,  titgethea 
with  the  absence  of  physical  signs,  render  a  diagnosis  many  times  probable? 

Prognosis.^ — To  bo  regarded  aa  of  the  gravest  character. 

Treatment. — In  the  rapid  crises  death  occurs  before  anything  can  be 
attempted.  In  the  less  severe  cu^es  absolute  rest  must  be  enjoined,  and  free 
stinuifation  with  brandy,  ammonia,  and  ether  attempted*  It  might  be  worth 
while  to  place  the  patient  with  the  head  lower  than  the  body,  to  favor  the 
tlow  of  blood  to  the  brain. 


DISEASES  OF  THE  SUPERIOR  MESENTERIC  ARTERY. 

Aneurism. 

AxKiTRisM  of  both  the  superior  and  the  inferior  mesenteric  arteries  occurst 
The  former  is  the  more  frequent,  though  still  a  rare  disease. 

The  symptoms  are  pain  in  the  opigaatric  and  lumbar  regions,  a  globular 
pulsating  tumor  in  the  median  line,  the  pulsation  being  accompanied  by  ftj 
bellows  muri^iur.     The  tuaior  has  been  seen  in  at  least  one  instance  to  be  i 
large  as  to  press  on  the  renal  arteries.     Rupture  is  apt  to  take  place  with  thl 
signs  of  internal  hemorrhage.     The  cause  of  the  tltseai?e  is  tne  same  as  of| 
aneurism  elsewhere.     Embolisra  is  said  to   be  a  not  infrequent  pret*ederil 
The  aneurism  is  seldom  larger  than  a  hen's  egg,  and  is  usually  globularj 

A  positive  diagnosis  of  the  locality  of  the  aneurii^m  is  not  possible. 

The  TREATMENT  niust  follow  individual  indications.      Compression  haft 
been  successful  in  a  few  in£tauoe&. 


Embolism. 

Several  cases  where  the  superior  mesenteric  artery  was  found  at  autopsy  ta 
be  completely  occluded  by  coagulated  fibrin  were  mentioned  by  Tiedemanflf 
in  a  work  published  in  1843.    Virchow  firat  described  the  characteristic  pwt- 
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mortem  appearances  which  follow  this  lesjion  in  his  GemnwieUe  Ahhandlungm, 
and  since  then  records  of  ciiscmj  have  been  numerous. 

Clinical  History, — In  by  far  the  ma-jority  of  eaiics  tbere  is  an  evident 
source  for  an  emlK>lus,  Pain  in  the  abdomen  is  tlie  first  Fymptom,  and  usu- 
ally remains  one  of  the  nn^st  prominent  througlumt.  At  first  it  may  be  a 
dull  aching  jus^t  below  the  borders  of  tfre  ribs,  but  soon  there  is  superadded 
paroxvsjmal  pain  resembling  colic,  and  which  may  at  times  even  he  relieved 
tiy  pressure.  The  occurrence  of  this  colic  in  ca^es  where  embolism  mi^ht 
happen  ought  to  put  t!ie  physician  on  his  guard  for  other  pymptoras;  lor, 
though  insuificient  in  it^^lf  to  establish  n  diagnosis  of  embolism,  the  presence 
of  a  colic  rci^isting  treatment  in  the  course  of  cardiac  disease  juistifics  the  sus- 
picion that  this  may  be  the  case.  The  pain  is  usually  located  near  or  above 
the  umbilicus. 

Intestinal  hemorrhage  occurs  in  nearly  every  ca?e :  death  may  take  place 
before  any  change  in  color  of  the  stools  is  obBcrv^ed  or  any  blood  appears  at 
the  anus,  but  on  poet-raort*'m  examination  blood  is  found  in  the  intestine. 
The  cause  of  this  hemorrhage  is  the  infarction  of  the  intestine  analogous  to 
that  which  takes  place  in  other  organs  supfdied  by  end  arteries,  the  superior 
mesienteric  having  been  proved  expcrimentaHy  to  be  functionally  such  an 
artery,  owing  to  it,s  great  length,  the  extent  of  tissue  supplieil  by  it^  and  the 
comparative  sraallness  of  the  vessels  with  which  it  anastomOvSes  on  the  U»rders 
of  it^  territory.  The  collateral  circulation  is  thus  so  long  in  being  established 
that  ample  time  is  allowed  ibr  those  dislurbancei*  of  nutrition  in  the  walls  of 
the  vessel  which  render  them  pcrmc^able  and  allow  the  blood  to  escape.  In 
vifc'W  of  the  hcnwrrhage  certain  other  jsynqitomsi  are  readily  accounte+l  t'ir,  a.*, 
for  example,  pallor  of  the  face  and  surface  of  the  body,  the  considerable  and 
rapid  fall  of  the  temperature,  syncope,  h;ematemesi,s,  diarrhtra,  and  melfena* 
These  two  hitter  symptoms  are  important  though  inconstant.  There  is  reason 
to  believe  that  the  first  etlect  of  the  embolism  is  to  paralyse  the  bowel  and 
prevent  peristaltic  action,  Uiarrhom  is  of  frcrpient  occurrence,  and  may  be 
profuse,  the  stwils  remaining  of  their  natural  color;  or  fresh  blood  maybe 
passed  at  first  from  the  rectum,  followed  by  the  continuous  passage  of  tar- 
like masses;  or  the  stools  nuiy  be  of  ptdpy  consistence,  mixed  with  blood,  or 
consisting  of  tarry  blood.  Lastly,  profuse  hemorrhage  may  take  place  in 
which  the  stools  rcsend>le  tar-water.  The  character  of  the  blood  does  not 
give  any  kind  of  chic  to  the  locality  of  the  lesion. 

Vomiting  is  a  frequent  symptom,  and  may  consist  of  altered  blood  of  vari- 
able consistency.  A  fall  in  tem|>eratare  can  often  be  determined  by  the 
thermometer,  t^peclally  after  severe  henlfJ^rhagt^  Not  rarely  the  tempera- 
ture is  nomml  or  may  be  even  increased,  especially  if  secondary  inflamma- 
tiiin  has  &et  in. 

Tension  and  tympanrtic  swelling  of  the  abdonu^n  may  ortnir  or  fluid  may 
be  detected  late  in  the  case,  these  being  evidence  of  jK^ritonitis, 

Pathology, — Before  proceeding  to  consider  the  pathological  changes 
occurring  in  embolism,  a  few  words  on  the  blood-supply  of  the  intestine  might 
perhaps  render  what  f*illows  clearer.  The  su prior  mesenteric  aiten'  supplies 
the  whole  of  the  small  intestine  except  the  tirst  part  of  the  duodenum  ;  it  also 
supplies  the  cxecum  and  the  ascending  and  transverse  colon.  The  inferior 
mesenteric  supplies  the  descending  and  sigmoid  flexure  of  the  colon  and  the 
greater  part  of  the  rix*tum.  The  anastomo^e^i  are  as  follows :  The  piincrcutico- 
duodenalis,  a  very  snnill  artery  and  a  branch  of  the  hepatic,  anastomoses  with 
the  first  branch  of  the  sui)erior  mesenteric,  also  a  very  snuill  arteni'  and  given 
off  under  cover  of  the  panfreas.  The  middle  eolic  artery  anaslnrnc>st\'*  with  a 
branch  of  the  inferior  mesenteric.  Both  these  arteries  are  given  oti'frorn  the 
main  trunks  of  the  arteries. 

The  exj>eriments  of  Litten  in  1875  show^  that  the  superior  mesenteric  artery, 
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thoLigli  not  so  anatomically,  is  functionally  a  terminal  artery,  the  anastomoeid 
not  buin^  developed  with  Biiffidt'nt  mpidity  in  case  of  extensive  embolism  tu 
ensure  tlic  iiiU^grity  of  the  circulation. 

1.  The  result  of  g^udden  tutai  closure  by  enibolisra  of  the  trunk  of  this 
artery,  theref«>re,  is  precisely  like  that  of  ligature  of  this  artcrv  in  animals, 
and  is  first  tu  produce  sudden  abdominal  pain,  attacks  of  colic,  vomiting, 
uncontrollable  iniestiniil  heniurrhagc,  death.  The  intestine  from  the  lowef 
transvei^e  ]>i*rtit>n  of  the  doodenuni  to  the  middle  i»f  the  transverse  colon  i$ 
found  to  bo  siitfused,  brown-red,  blackish,  or  grayish.  All  the  layers  are 
swollen;  inuymerable  c^ipillary  extravasations  of  small  and  great  extent  are 
8een,  with  venous  hypenemia  and  tedeinatous  in  filtration.  In  other  wurdg, 
there  occurs  necrosis  with  anlema  and  hemorrhage  in  all  those  portions  of  the 
intestines  which  are  sujiplietl  by  this  artery. 

2.  Clor^ure  of  large  branches  bv  embolism  givea  rise  to  infarction  of  the 
portion  of  intestine  concerned,  followed  by  death.  The  gyraptoms  differ  only 
in  intensity,  if  at  all,  from  the  preceding.  A  case  has  been  seen  where  there 
was  every  reason  to  believe  that  embolism  had  occurred,  and  yet  the  patient 
recovered.  (The  patient^  suHering  from  acute  rlieumatism  complicated  witli 
peri- and  endocarditis,  r^uddenly  developed  profuse  intestinal  hemorrhage  of 
tar-like  color^  which  was  repented  twice.  Colic  pain.s,  tympanites,  de}>re!^on 
of  the  temperature  of  the  body,  fuUovved.  At  the  same  time  symptoms  of 
embolism  of  various  other  arteries  w^ere  present.  Recovery  took  place  after 
eight  weeks.)  This  result  of  courae  depended  on  the  subsequent  perfection 
of  the  collateral  circulation. 

3.  Closure  of  the  smallest  branches  may  produce  the  same  kind  of  s>Tnp- 
toms  i%8  the  above,  thouf^h  less  in  degref\  Linuted  portions  of  intestine  have 
been  found  to  be  in  a  gatij^renous  condition  from  embolism  of  very  minute 
branches,  more  especinlly  w*hen  the  embolus  extended  well  into  the  artery.  In 
place  of  gangrene  of  tlie  intestine  ul eel's  of  the  mucous  membrane  have  been 
seen  indei>endent  of  typhoid  fever  or  tuberculosis.  Considerable  stonosLs  haa 
followed  such  ulcers. 

The  affected  portion  of  intestine  in  embolism  is  found  to  conta.in  a  variable 
amount  of  bluod  mixed  with  tlie  other  contents  of  the  gut.  Peritonitis^  dry 
and  limited  or  general  and  accompanied  by  efly^iou,  is  the  rule.  The  mesen- 
teric glands  are  fonnd  enlarged  and  guceulent,  with  perhaps  here  and  there 
necrosed  spots.  Thrombosis  of  the  correji^ponding  veins  is  not  uncommon. 
Large  collections  of  blood  under  the  peritoneum  and  in  the  mesentery  have 
been  observed.  The  color  of  the  mucous  membnme  has  been  slaty^  and  a 
diphtheritic  appearance  has  been  obser\"ed. 

DiAaxosis. — The  following  are  the  most  important  points  in  forming  a 
diagnosis:  1.  A  source  exists  from  which  an  embolus  might  be  derived,  2. 
Profuse  and  even  exlmustive  intestinal  hemorrhage  sets  in,  which  can  neither 
be  explained  by  primary  disease  of  the  intestinal  walls  nor  bv  hindrance  to 
the  p(»rial  eircuktion.     3.  There  ia  a  rapid  and  considerable  tall  of  the  tern- 

1>eralure.  4.  Pain  in  the  abdomen  comes  on,  which  mav  resemble  colic  and 
)o  ver}^  severe.  5.  Finally,  tension  and  tympanitic  swelling  of  the  alalome-n 
occur,  an<i  there  may  be  fluid  in  the  abdominal  cavity,  (>,  Evidence  of  cm- 
btdism  of  other  arteries  may  have  been  obtained  before  the  symptoms  of 
embolism  of  the  superior  mesenteric  artery  come  on,  or  such  evidence  i 
appear  at  the  same  time  ob  the  latter.  7,  Palpation  may  reveal  the  preeenc 
of  collections  of  hlood  between  the  fohk  of  the  mesentery. 

Prognosis. — The  prognosis  in  embolism  of  the  superior  mesenteric  artery, 
thotigh  not  absolutely  bad,  is  excee^iingly  grave.  It  must  be  borne  in  mind 
that  the  symptoms  of  occlusion  of  one  of  the  large  branches  are  similar  to 
those  wliere  the  main  stem  b  involved,  wlnle  the  pr^obabilities  of  recovery  in 
the  former  are  much  greater,  as  already  explained,  from  the  shorter  extent  uf 
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the  anastomosis.  There  is  evidence  that  recovery  from  the  immediate  electa 
of  embolism  may  take  place  even  where  subsequent  ulceration  Lms  been  so 
great  as  to  ciiuse  complete  closure  of  the  intestine  through  ctcatrlzutioii,  (A 
case  is  related  by  Pareuski  where  the  patient  was  02>erated  on  for  stricture  of 
the  bowel,  and  only  at  the  autopsy  was  it  discovered  that  the  striiture  was 
due  to  cicatrization  from  ulceration  caused  by  embolism  of  one  of  the 
branches  of  the  superior  mesenteric.)  There  are  at  least  three  cases  of 
recovery  on  record  where  occlusion  of  the  main  stem  was  supposed  to  have 
taken  place ;  but  inasmuch  as  the  situation  of  the  embolus  cannot  be  deter- 
mined with  certainty  if  the  patient  recoven^,  these  cases  are  open  to  the  sus- 
picion that  one  or  more  of  the  larger  branches  only  were  occluded.  The 
prufuseness  of  the  hemorrhage,  though  it  may  im]>eriJ  the  life  of  the  ptitient 
from  exhaustion,  bears  no  constant  relation  to  the  gravity  of  tiie  case,  Copious 
and  repeated  hemorrhages  per  anum  took  place  in  ciises  of  recovery,  while  in 
other  latal  cases  this  symptom  was  entirely  absent.  Extreme  fetor  of  the 
stools  must  be  regarded  as  of  evil  omen,  as  it  may  be  the  evidence  that  gan- 
grene of  the  bowel  has  taken  place. 

Treatment. — One  of  the  first  symptoms  calling  for  relief  is  the  colic, 
which  is  best  met  by  morphia  given  sub  cutaneous  I  y  or  by  suppository.  For 
the  hemorrhage  ergot  by  the  mouth  and  alum  enemata  have  proved  service- 
able, or  the  application  of  ice  to  the  abdomen.  The  lowering  of  the  heart's 
action  by  sedatives  is  to  be  avoided  when  we  remember  that  their  use  would 
lower  the  blood- pressure,  and  thus  tend  to  retard  the  establishment  of  the 
collateral  circulation. 


Thrombosis, 

The  symptoms  of  thrombosis  have  not  been  determined  apart  from  embo- 
lism, and  it  is  doubtfiil  if  the  affection  proves  fatal  unless  the  extent  of  artery 
involved  is  very  considerable  or  the  formation  of  the  thrombus  is  very  rapid, 
for  the  anastomosis  is  gradnally  made  compensatory.  In  either  of  tlie  latter 
Cises  the  symptoms  are  identical  with  embolism,  and  the  pathological  appear- 
ancee  are  the  same.  With  regard  to  treatment,  general  indications  must  be 
pursued . 

Endarteritis. 

This  disease  is  met  with,  but  it  is  usually  slight  and  unaccompanied  by 
symptoms. 


DISEASES  OF  THE  INFERIOR  MESENTERIC  ARTERY. 

Aneurism. 

Aneurism  of  this  artery  has  been  s€»en  after  death.  The  diagnosis  could 
not  be  made,  in  all  probability,  during  life.  Fain  might  be  a  prominent 
symptom,  though  not  necessarily,  as  many  of  the  aneurisms  of  the  alwlomen 
are  unattended  by  any  symptoms.    Rupture  is  not  unlikely  as  a  termination. 


Embolism, 


L    Embolism  has  been  observed.     Sudden  pain  in  the  abdomen  comes  on, 
followed   by  vomitUig  and  diarrhoea.     The  patient   looks   miserably;   the 
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belly  ia  drawn  in  and  painful  on  pressure  almost  exclusively  in  the  left 
iliac  region.  Severe  spontaneous  colie-like  pains  oontinue,  with  occasioual  i 
vomiting  and  diarrhcea.  At  first  the  stoola  are  feculent  and  pap-like ; 
then  they  begin  to  smell  bad,  and  even  stink.  Red  blood  ig  paseed.  Soon 
there  ia  a  mixture  of  blood  and  slimy  masses.  Finally,  the  stooLi  are  slimy,  I 
blaeklsb,  almost  tar-like,  and  have  a  terrible  odor,  and  are  pag$ed  with 
griping  and  tcncsrauB.  OcdLsional  vomiting  still  continues.  The  pulse 
becomes  smaller  and  more  frequent,  and  gradually  irregular  and  inter* 
mittent.     Soou  colhipae  and  death  follow. 

The  predisposing  and  exciting  causes  are  the  same  as  in  embolism  of  the 
superior  mesenteric  artery. 

The  duration  is  usually  short,  lasting  from  a  few  hours  to  three  or  four 
days.    The  termination  is  ordinarily  fatal,  though  doubtless  cases  of  recovery 
have  occurred,  as  stated  under  Embolism  of  the  Superior  Mesenteric  Artery,  i 
the  size  and  position  of  the  embolus  not  precluding  the  possibility  of  tfifi 
establishment  of  collateral  circulation. 

Complications  are  varying  degrees  of  peritonitis,  evinced  bv  tympanitee. 
pain,  and  tenderness,  either  localized  or  diffused,  and  later  by  tfie  occurrence  ' 
of  effusion.     Sequelte,  when  the  dij^oase  is  not  immediately  or  rapidly  fatal, 
are  ulceration  of  the  colon  with  isubsefiuent  cicjitrization  and  contraction. 

Pathology, — The  mucous  membrane  of  the  descending  colon,  sigmoid 
flexure,  and  rectum  is  somewhat  swollen,  strongly  reddened,  and  contain* 
ecch^moaes  and  extensive  suflusiona  of  blood;  or  the  color  may  be  blackish 
or  slaty  and  the  surface  sloughy. 

Diagnosis. — The  diagnosis  can  only  be  made  by  exclusion.     The  same  ' 
points  are  to  be  carefully  verified  as  in  embolism  of  the  superior  mesenteric 
artery,  only  the  pain  and  symptoms  are  in  a  different  place,  and  the  second- 
ary peritonitis  also  begins  on  the  left. 

Prognosis. — The  prognosis  is  very  grave,  but  recovery  may  take  pkee, 
contractions  or  constrictions  being  lefl  behind. 

Treatment. — ^The  treatment  combiner  perfect  rest,  the  exhibition  of  wine, 
opium,  vegetable  astringents,  and  the  subcutaneous  injection  of  morphia* 


ANEURISM  OF  THE  HEPATIC  ARTERY. 

'  The  tumor  varies  in  size  from  a  ha'/elnut  to  a  child*8  head,  and  is  egg- 
shaped.  Fain  in  the  epigastrium  and  right  hypochondrium  or  upper  abdom- 
inal region  is  a  characteristic  symptom.  At  first  the  pain  is  not  severe,  and 
is  occasional,  recurring  after  a  pause  of  several  months*  duration ;  later  it 
becomes  very  severe  and  lasting.  The  abdomen  is  not  tender  to  the  touch 
or  on  pressure  during  the  remissions  from  the  attacks  of  pain,  but  after  rup- 
ture of  the  aneurism,  whether  temporary  or  lasting,  it  is  very  severe.  The 
abdomen  is  sometimes  distended,  at  others  not.  The  tumor^  owing  to  its 
position^  cannot  be  felt,  nor  can  pulsation  be  detected,  as  the  wall  of  the 
aneurism  consists  of  connective  tissue  and  blood-clot,  and  the  streajn  of  blood 
coming  from  a  small  artery  is  slow.  In  but  a  single  wise  has  increase  in  size 
of  the  spleen  and  liver  been  observed.  The  functions  of  the  stomach  and 
intastines  remain  normal  in  spite  of  the  pain.  The  locality  of  aneurism  of 
the  hepatic  artery  is  such  as  to  readily  cause  temp^irary  or  fasting  icterus— a 
phenomenon  which  occurs  in  perhaps  two-thirds  of  the  cases.  Rupture,  with 
the  ordinary  signs  of  internal  hemorrhage,  seems  to  be  the  ui^ual  UTminaT-ion. 
Inflammatory  processes  or  fever  does  not  ibllow  hemorrhage  into  the  ab<h»ineiu 
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If  perforation  occurs  into  tlie  gall-bladder,  a  gall-duct,  or  the  intestine,  the 
hemorrhage  may  appear  to  he  niodorate.  In  such  instances  repeated  dis- 
charges of  blood  may  ciccur  from  the  intestine,  or  at  the  same  time  may  be 
thrown  off  from  the  stomach. 

There  is  no  means  of  determining  how  long  aneurism  of  the  hepatic  artery 
may  exist  without  giving  any  kind  of  sign  of  its  presence.  Judging  from 
ttnalogy,  it  is  very  probable  that  a  considerable  time  may  elapse  befiirc  the 
disease  is  observed.  Since  pain  in  the  abdomen  is  the  first  pathological  indi- 
cation, and  rupturt^  the  last,  we  may  mciisure  the  probable  duration  of  the 
disease  by  these  phenomena  and  also  by  the  clinical  course.  This  was  not 
over  ten  davs  in  two  cases,  and  in  three  cases  it  was  three  to  four  months. 
Since  aneurisms  of  the  hepatic  artery,  even  when  they  have  reached  their 
greatest  dimeuBions,  are  not  palpable,  the  pains  which  appear  with  them  have 
in  themselves  no  diagnostic  worth.  The  same  is  true  of  the  icterus  which 
appears  sooner  or  later.  It  is  only  after  rupture  has  occurred  that  all  the 
cuaucea  are  so  placed  that  a  comprehensive  estimate  of  them  may  be  made 
and  a  diagnosis  arrived  at  by  exclusion.  The  fact  that  the  function  of  the 
stomach  remains  unchanged  in  spite  of  rupture  (hemorrhage),  and  the  totally 
uncliitnged  character  of  the  bh)cjd -clots  vomited,  enable  us  to  locate  the  situa- 
tion of  the  hemorrhage  as  outside  the  stotiiach.  If  at  the  same  lime  there  is 
an  alternate  relation  between  the  occurrence  and  disappearance  of  the  icterus 
and  the  hemorrhage,  the  inference  is  admissible  that  the  latter  is  located  in 
the  immediate  vicinity  of  the  gall-ducfs.  Other  peculiarities  of  the  blood- 
eh>t8  passed  at  stool  are  jxn'baps  the  imprints  of  the  valvuke  conniventes  of 
the  jejunum. 

The  DIAGNOSIS  of  aneurism  of  the  hepatic  artery  is  usually  impossible. 

Aneurisms  of  the  splenic,  renal,  and  other  alidominal  arteries  are  recorded, 
but  not  in  sufficient  numbers  to  warrant  a  detailed  description  of  them. 


DISEASES  OF  THE  C(ELIAC  AXIS. 
Aneurism. 


^        Aneurism  of  the  cceliac  axis,  when  the  tumor  is  large,  is  accompanied  by 

H     very  much  the  same  symptoms  as  aneurism  of  the  abdominal  aorta.     The 

^m     disease  ia  rather  uncommon, 

^T  ETioix)oy. — Svphili!*,  rheumatism,  and  advanced  age  play  important  parts 
in  the  etiology  o^  this  disease  as  predisposing  causes  of  arterial  dt^gencratlon. 
Many  persons  affected  have  been  immoderate  spirit-drinkers,  which  of  itself 

'  does  not  directly  tend  to  the  disease,  but  does  so  indirectly,  in  that  it  encour- 

ages an  early  seneBcence  of  the  tissues.     In  the  same  way  any  debilitating 

I  conditions  may  act  as  predisposing  causes.     Chronic  endarteritis  is  most  fre- 

quently found  at  the  seat  of  the  aneurism.     Secondary  or  exciting  causes  are 

I  peculiarities  of  occupation,  as  th*jee  which  arc  laborious  and  require  much 

I  physical  exertion  and  entail  exposure  to  inclemencies  of  the  weather. 

Symptoms.— Pulsation  is  usually  the  first  Bym]>tom  observed.  It  ia  felt  in 
the  epigastrium  about  two  and  a  half  inches  below  the  cneiform  cartilage, 
or  even  higher,  and  a  little  to  the  left  of  the  median  line;  or  it  may  be 
midway  between  the  ensiform  cartilage  and  the  umbilicus,  on  the  left.  It 
is  not  un frequently  of  a  distonsile  character,  and  is  unaffecte*!  by  changes  in 
the  position  of  the  [)atient.  It  is  not  synchronous  with  the  cardiac  systole, 
but  follows  in  rapid  succession  to,  and  terminates  with,  the  ventricular  dia&- 
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tole.  A  tumor,  usually  globular,  is  felt  in  the  region  of  the  pulsation.  It  is 
of  variable  size,  from  that  of  a  hen's  egg  to  a  cricket-ball,  or  in  case  of  false 
aneurism  even  much  larger.  The  tumor  is  slightly  tender ;  it  moves  with  the 
diaphragm,  and  sometimes  when  it  presses  upon  the  pancreas  ptyalism  has 
been  observed,  which  in  one  instance  was  increased  by  external  pressure  on 
the  aneurism  with  the  hands. 

Another  constant  symptom  is  pain  in  the  left  side,  extending  from  well  up 
in  the  chest  to  the  region  of  the  hip,  or  located  in  the  lower  part  of  the  chest 
alone,  or  perhaps  in  Uie  epigastrium.  This  pain  is  either  constant  or  excited 
by  exertion,  and  paroxysmal  in  character. 

Flatness  on  percussion  over  the  tumor  of  varying  extent  is  observed  in 
many  cases,  and  a  systolic  bruit,  perhaps  of  a  whistung  character,  is  heard. 

The  usual  termination  of  aneurism  of  the  coeliac  axis  is  rupture  with  inter- 
nal hemorrhage.  The  symptoms  of  this  accident  do  not  differ  from  those  of 
the  same  occurrence  in  abdominal  and  thoracic  aneurism,  and  are  likewise 
iisually  fatal. 

Pathology. — Strain  doubtless  forms  an  important  factor  in  the  produc- 
tion of  this  aneurism  in  an  artery  previously  weakened  by  disease  of  its  coats. 
The  tumor  is  fre(][uently  a  false  aneurism,  and  has  for  walls  connective  tissue 
and  the  neighboring  organs.  When  it  is  of  large  size,  on  account  of  its  posi- 
tion it  sometimes  presses  upon  the  pancreas  or  vertebrse,  and  produces  absorp- 
tion with  consecutive  symptoms,  in  the  former  case  ptyalism  has  been  od- 
served,  which  perhaps  may  have  been  due  to  reflex  action  through  the  coeliac 
plexus  and  pneumogostric  nerve,  the  reflex  centre  being  the  medulla  oblon- 
gata with  the  facial  origin.  The  wall  of  the  aneurism  b  usually  thin,  and  in 
some  cases  it  has  given  way,  leading  to  the  formation  of  so-called  false  aneu- 
rism. Not  infrequently  the  wall  is  atheromatous.  The  size  of  the  aneurism 
varies  greatly,  though  it  is  never  larger  than  the  two  fists. 

Diagnosis. — ^This  aneurism  is  apt  to  be  confounded  with  aortic  aneurism, 
and  can  only  at  times  be  distinguished  from  it  by  its  locality  and  small  size. 

Prognosis. — ^This  must  be  grave  if  a  diagnosis  is  made,  for  the  ultimate 
result  is  usually  rupture  and  hemorrhage. 

Treatment. — The  general  principles  recommended  in  treating  abdominal 
aneurism  should  be  followed  out.  It  is  but  rarely  the  case  that  compression 
is  admissible,  and  then  the  distal  pressure  is  to  be  used.  Rest  and  diet  form 
the  most  reliable  means  of  treatment  at  our  command. 


DISEASES  OF  THE  VEINS. 

By  ANDKEW  a  SUTTlh  51  D, 


The  principal  aflTections  to  which  tlie  vema  are  Imhle  are  the  following: 
lutlnmmation  (phlebitis),  acute  and  chronic;  Dilatation  j  Karrowing  or  oblit- 
eration ;  Degeneration ;  Coneretiond, 


Inflaminatioii. 

liliopatliic  phlebitis  occurs  for  the  most  part  under  one  of  three  conditions: 
First,  a8  a  simple  primary  iiifhimmation  of  the  ti&isues  cooiposjint^  tlie  waDs  of 
the  vessel ;  second,  as  a  partieiptition  in  an  inflamed  or  diseased  condition  of 
surrounrliijg  structures;  tkird,  as  the  result  of  the  absorption  of  poiaonoua 
material  into  the  blood. 

Like  any  utlier  stroctnre  of  the  body,  the  veins  are  liable  to  inflammation 
ftfi  a  purely  local  atiection.  It  is  nevertheless  tnie  that,  in  the  acute  form, 
this  inflammation  is  most  likely  to  occur  in  connection  with  certain  coitditions 
of  the  system  which  seem  to  act  as  predisposing  causes,  although  the  cunoec- 
tion  between  them  and  the  local  phlebitis  is  not  apparent.  Thus  it  occurs 
(perhaps  a^^ociated  with  more  or  lese  of  lymplmufpti?*)  in  the  puerperal  state, 
in  phthit^is,  in  heart  disi'tti^c,  and  in  other  eunditions  of  general  deprt*si*ion.  I 
have  met  with  it,  for  examphMluring  recovery  from  pneumonia  ailer  typhoid 
fever  and  alter  suflbeative  laryngitis.  Under  these  circumiftances  it  consti- 
tutes tlie  chief  element  in  the  aflet-tion  known  as  phlegmasia  dolens.  Now, 
none  of  the  above  conditions  implies,  so  far  as  is  kn€*wn,  any  source  of  irri- 
tation to  tlie  vt^nous  structui'cs,  much  less  to  a  limited  fjortion  of  the  venons 
system ;  and  the  only  explanation  of  their  association  with  phlebitis*  seems  to 
be  iu  the  assumption  that  these  conditionB  favor  coagulation  of  the  blowJ,  antl 
tliat,  in  these  cases,  the  formation  of  a  clot  precedes  tJie  local  inflammatory 
prnccj^.  The  location  of  this  clot  is  probably  determined  by  anatomical  con- 
ditions. 

In  other  cases,  however,  the  process  evidently  begins  in  the  wall  of  the 
vessel,  and  the  formation  of  the  thronsbua  is  secondary.  Any  change  wlvieh 
interferes  with  the  smoothne^  of  the  inner  coat,  whetuer  by  loss  of  endothe- 
lium or  by  ]>roducing  inequalities  of  tlie  surface,  will  very  certainly  determine 
the  deTK>sition  of  ^brin  ai^d  the  formation  of  a  coagnium.  The  glossy  i^mooth- 
ness  ot  the  ititima  seems  to  require  the  most  perfect  nutrition  of  the  subjacent 
tissues  for  its  maintenance,  and  its  loss  produces  an  immediate  glowing  and 
ultimate  stoppajre  of  the  blood-current.  This  is  admirably  shown  by  the 
experiments  of  Nicasse»*  which  demonstrate  that  simply  denuding  a  portit^n 
of  a  vein,  and  thus  cutting  ofl"  itjs  vascular  and  nervous  supply,  induces 
almost  inj mediately  the  formation  of  a  thrombus  coextensive  with  the  de- 
nuded portion. 

» Du  Fium  el  ds  la  Ligature  dm  Veinae,  Thfise,  Pari*,  1872. 
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Inflammation  affecting  the  inner  coat  of  a  vein  and  extejoding  along  it 
surface,  as  in  the  case  of  a  serous  membnine,  probably  never  occurs.  The ' 
picture  of  phlebitis  formerly  drawn,  and  which  embraced  the  exudation  of 
false  membraDe  or  the  formation  of  pus  upon  the  inner  suri'ace  of  a  vein,  the 
pus  in  the  latter  case  floating  ofl'  with  the  hloo<l  and  constituting  pyeemia,  the 
formation  of  a  clot  being  a  later  and  unimportant  event,  haa  little  or  no 
resemblance  to  what  actually  occurs. 

The  observations  upon  which  these  assumptions  were  based  were  erroneous, 
as  shown  by  Virchow,  in  that  the  staining  of  the  iutima  by  absorption  of 
coloring  rauUer  from  the  blood  was  mii^taken  for  inflammator>"  redness,  and 
changes  in  the  clot  itself  were  confounded  with  exudation  and  suppuration*. 
Indeed,  when  we  reflect  that  the  intima  is  not  vascular,  we  should  scarcelyi 
expect  from  it  anything  analogous  to  serous  inflammation.     The  only  acute^ 
process  to  which  it  appeai-s  liable  is  an  erosion  or  crumbling  away  under  the 
same  conditions  which  determine,  in  the  middle  or  outer  coats,  increased  vas- 
cularity, exudation,  and  the  fbrnnition  of  pus. 

Thus,  from  some  general  condition  favoring  the  coagulation  of  the  bloodj 
we  may  have  a  thrombus  formed,  followed  by  secondary  inflammation  of  th#" 
wall  of  the  vessel,  or,  without  such  general  condition,  we  may  have  inttam- 
matorv  changes,  commencing  in  the  outer  or  midille  coat  and  causing  the 
secondary  formation  of  a  thrombus.     In  either  case  the  clot  shuts  off  th€ 
affected  jxirtion  of  the  vein  from  the  general  circulation.     Changes  tak« 
place  in  the  clot  whirh  are  more  properly  considered  under  the  head  of 
thromhof^is,  and  by  which  it  is  ultimately  removed.     Exudation  takes  plaeil 
into  and  betwet^u  the  tunics  which  form  tfie  venous  wall,  the  latter  becoming 
thickened  and  ci^mparatively  rigid,  so  that  when  the  vein  is  cut  across  its  lumen" 
remains  open  like  that  of  an  artery. 

Sometimes  pus  is  formed  between  the  different  coats,  constituting  small  • 
mural  abscesses;  sometimes  the  intima  crumbles  away  and  exposes  the  niid-^ 
die  coat,  which  suppurates  on  its  inner  surface,  and  tlie  pus  mingles  with  th^ 
debris  of  the  clot.     In  this  wav  a  larger  abscess  is  formed,  bounded  by  th^ 
wall  of  the  vein  and  by  a  partly -organized  coagulum  on  either  side.     TbesH 
coagula  sometimes  break  down,  and  fragments  from  them,  infected  bv  tb< 
pus  and  its  contained  micrococci,  are  t?wept  on  in  the  current  of  the  %loo<ti 
until  they  find  a  lodgment,  where  the  process  begins  anew,  and  whence  it  nrnfl 
he  propagated  in  like  manner  to  other  and  mure  distant  parts,^     It  is  only  t^l 
the  condition  above  described  that  the  term  suppunitive  phlebitis  cnn  prop*' 
erlv  be  applied. 

But,  instead  of  a  suppurative  process  taking  place,  the  endothtilmm  may 
be  thrown  off  and  replaced  l>y  minute  veget^itions  of  tlie  character  of  gran* 
uliitiou'tissue,  which,  fK^netrating  into  and  blending  with  the  clot,  may  tern- ' 
]x>rarily  or  permanently  occlude  the  vein,  and  the  contraction  which  follows 
iiiiiy  ultimately  Je»ve  only  a  fibrous  cord  to  represent  the  vessel* 

This  process  is  designated  adhesive  phlebitis,  and  is  one  of  frequent  occur- 
rence  and  ver)''  important  in  its  results.     It  tikes  place  in  connection  with 
suppurative  phlebitis,  and  by  closing  the  vessel  on  either  side  of  the  suppurtv  j 
ting  portion  serves  to  prevent  the  jms  from  mingling  with  the  general  circula-l 
tion.*     By  its  action  the  largest  veins,  including  the  venre  cavje,  are  occluded,  1 
and  extensive  and  important  changes  in  the  circuhition  are  brought  about. 

The  second  condition  under  which  phlebitis  occurs  is  that  in  which  a  vein, 

'  Zie^ler,  Path.  Anatomie,  Jena,  1881,  p.  429. 

'  Lemux,  Grui.  mM.  dt  Pari^,  28  Juin,  1879, 

'  WFiile  this  is  true  of  n  pus-cavity  forming  within  &  v«ln,  rni  ftbaoeas  onKirmtin)?  ouU 
side  of  a  vein  or  between  llie  layers  of  the  venous  wall  may  open  into  the  vessel  At  & 
TMiiiit  not  prolected  by  a  elul,  aiod  the  pus  tniiigling  with  the  hlood  will  constitute  vcrita^ 
tie  py^nua. 
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courFing  through  an  inflflmed  or  diseased  structure,  becomes  itself  inflamed. 
This  tiikes  phire  moi^t  frequently  in  phk^gnionous  cn^8i[>elas  and  in  dill'used 
infliimnnition  of  the  cellular  tissue,  but  it  may  be  the  result  of  any  intiaiu- 
niati<>n  in  tlie  nei^hborhowl  of  a  vein,  XJuder  these  circuoistances  the  exter- 
nal layer  of  the  venous  wall  is  first  aHected,  fl^nd  the  others  suhsequently. 
Ordy  a  portion  of  the  circumference  of  the  vei^sel  may  be  involved,  and  the 
wall  may  bulj^^e  inward  considerably  without  necessitating  the  formation  of  a 
thrombus  (Virchow).  But  If  the  nutrition  of  the  wall^  ia  Beriously  impaired, 
the  intima  becomes  roughened  by  the  los8  of  its  endothelium^  the  blood-cur- 
rent is  slowed  by  the  increased  friction  thus  cau&cd,  and,  the  uneven  eurface 
favoring  at  the  same  time  the  adhesion  of  fibrin,  a  clot  is  formed,  and  the 
course  thereafter  is  the  same  as  when  the  vessel  is  primarily  aftected. 

Suppuration  may  also  take  place  between  the  vein  and  its  sheath,  and 
extend  for  a  considerable  distance  along  the  vessel.  The  walls  participate 
secondarily,  and  the  vein  becomea  occluded  as  before  described. 

In  the  tlurd  class  of  cases,  those  depending  upon  toxic  infection,  the 
inflanmiation  is  caused  hy  the  irritation  of  some  poisonous  mHterial  circu- 
lating in  the  blood.  The  phlebitis  is  therefore  secondar^^  and  is  to  a  great 
degree  overshadowed  by  the  general  condition  which  accompanies  it.  Aside 
from  instances  in  which  there  is  a  direct  inoculation  of  a  poisonous  material 
— ^as,  for  example,  the  venom  of  a  servient — the  conditions  merge  into  those 
which  come  under  the  designations  pya?rnia  and  septicaemia — diseases  w^hich 
were  formerly  confounded  with  phlebitis,  but  which  are  now  recognized  as 
distinct  from,  though  ollcn  coexi^jting  with,  it. 

If  in  acute  phlebitis  the  inilamnmtion  does  not  result  in  the  formation  of 
pus,  the  vein  may  recover  its  normal  condition,  or  the  walls  may  remain 
thickened  and  the  lumen  contracted,  but  still  |>ervious,  or  it  may  be  entirely 
occluded.  Suppuration,  however,  always  results  in  complete  and  permanent 
closure  of  the  vein. 

The  symptoms  of  acute  phlebitis  are  chiefly  such  as  indicate  obstruction 
of  the  vein.  When  a  large  vein,  situated  in  one  of  the  extremities,  is  the 
Beat  of  the  affection,  there  are  usually  severe  pain  of  a  tensive  character 
iad  decided  tenderness  on  pressure.  The  limb  swells,  sometimes  to  a  very 
considerable  extent,  and  becomes  stif]'  and  unwieldy.  If  a  superficial  vein, 
such  as  the  long  saphena,  is  a  fleeted,  there  will  be  subcutajieous  cedema  and 
pitting;  but  when  the  vessel  lies  beneath  a  Arm,  tense  fascia,  this  will  limit 
the  swelling,  and  the  limb  will  be  hard  and  brawny,  while  the  tension  will 
greatly  aggravate  the  pain. 

When  the  vein  b  stifficiently  near  the  surface  it  may  be  felt  at  the  affected 
part  as  a  bard  cord,  usually  more  or  lei^s  knotted.  The  ak'm  over  it  may  l>e 
diseolored,  presenting  a  red  or  somewhat  coppery  hue  and  a  streaked  or  mot- 
tled apj:H}araDce,  or  the  pressure  from  the  effused  serum  may  empty  the  capil- 
laries of  blood  liiul  render  the  skin  pale  and  shining. 

The  temjjerature  of  the  linib  may  be  elevated,  normal,  or  subnormal* 
In  the  outset,  under  the  influence  of  the  inflnmmation,  there  is  usually 
increiLsed  heat,  but  as  the  tension  from  the  tedcma  intcH'eres  more  and  more 
wuth  tlie  circulation,  the  temperature  falls,  and  the  limb  may  become  colder 
than  its  fellow. 

Inflammation  of  a  limited  portion  of  a  vein  may  not  l>e  attended  hy  any 
notable  symptoms,  the  collateral  circulation  being  quickly  established,  and 
the  effects  of  the  obstruction  thus  obviated,  while,  at  the  same  time,  the  local 
syntptoms  arc  masked  by  the  morbid  conditions  in  the  surrounding  tissues 
which  give  rise  to  the  phlebitis. 

The  constitutional  symptoms  accompanying  phlebitis  ore  those  of  inflam- 
matory fever,  the  grade  of  which  will  depend  upon  the  extent  and  severity 
of  the  iufliuumation.     When  a  considerfible  length  of  vein  is  involved,  as 
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may  be  the  case  in  the  form  of  phlebitis  already  referred  1 
along  the  sheath  of  the  vessel,  the  irritation  of  the  gen€ 
great,  especially  if  pus  is  formed,  when  hectic  or  even  typ 
not  uncommon. 

The  differential  diagnosis  of  phlebitis  in  its  local  appeal 
its  distinction  from  lymphangitis.  The  latter  disease  is 
invasion,  depends  almost  always  upon  some  wound  or  inji 
local  symptoms  are  directly  connected,  is  more  diffuse,  affe 
vessels  rather  than  a  single  one,  and  is  invariably  accom 
ment  of  the  lymphatic  glands  to  which  the  affected  vest 
case  of  the  extremities,  tne  axillary  or  inguinal  glands. 

In  complicated  cases  the  occurrence  of  phlebitis  may 
any  distinctive  symptoms.     It  may  be  suspected  if,  in  the 
las,  diffuse  cellulitis,  etc.  in  the  neighborhood  of  an  impc 
a  somewhat  sudden  increase  of  pain  and  swelling,  and  it 
the  tributary  cutaneous  veins  is  soon  observed. 

The  treatment  of  phlebitis  consists  in  complete  rest, 
constitutional  means  as  may  be  necessary  to  allay  the  ir 
tem,  and  locally  in  the  application  of  leeches  and  warm 
on  the  other  hand,  the  local  temperature  is  very  high,  the 
indicated. 

Nonat,  in  cases  of  commencing  phlebitis  from  venesecti 
flying  blisters  over  the  part  affected.  Obtaining  good  r 
the  treatment  to  phlebitis  following  typhoid  fever,  etc.,  an 
nomena  were  at  once  arrested.* 

Much  disturbance  of  the  parts,  either  in  examining  the 
frictions,  etc.,  is  to  be  avoided,  as  there  are  not  a  few  inst 
which  portions  of  thrombi  have  been  detached  in  this  wa 
in  the  current  of  the  blood,  have  resulted  in  pulmonar 
embolism,  the  latter  causing  immediate  death.*  The  tend< 
be  lessened  by  placing  the  affected  part  in  a  position 
return  of  the  blood  by  the  collateral  circulation. 

As  an  internal  remedy  the  calcium  sulphide  is  wort 
administration  of  ammonia  is  thought  to  lessen  the  tenden 
of  coagula  and  to  promote  their  absorption  if  already 
occurring  in  superficial  localities  should  be  promptly  ope 
cautions  being  observed.  The  strength  of  the  patient  snc 
by  every  possible  means,  the  danger  of  an  extension  of 
proportioned  to  the  lowering  of  the  vital  forces. 

As  already  stated,  acute  phlebitis  plays  a  very  imp^ 
affection  known  as  phlegmasia  alba  dolens  or  white  L 
writers  consider  that  it  is  the  only  essential  factor  in  the  ai 
is  strongly  insisted  upon  by  Hervieux,  but  the  researc 
Simpson,*  Barker,*  and  others  have  shown  that  something  i 
is  embraced  in  the  disease.  Tilbury  Fox  claims  that  ther 
of  lymphangitis  with  the  phlebitis.  At  all  events,  whi 
exact  patholoo:y  of  the  affection,  it  appears  to  be  certain 
condition  of  the  blood,  favoring  the  formation  of  coagula 
essential  prerequisite. 

Phlegmasia  dolens  occurs  chiefly  in  the  puerperal  state, 

»  Oaz.  des  H6p.,  No.  86  {Med.  Times  and  0(u.,  Aug.  7,  1858). 
*Lyon  Medicale,  June  18,  1876  (JV.  Y.  Med.  Bee.,  Sept.  2,  1876). 
»  "  Report  of  N.  Y.  Therapeutical  Society,"  N.  Y.  Med.  Joum.,  J 

*  PcUJiol.  and  Treat  of  Phleg.  Dolens,  London,  1 862 ;  Med.  Times  and 

*  Med.  Times  and  Gazette,  'Jan.  14  and  18,  1859. 

*  Tke  Puerperal  Diseases^  New  York,  1876. 
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the  lower  extremities;  but  it  may  affect  males  and  nfin-puerpernl  females, 
and  may  be  seated  in  the  arms  a^  well  as  the  lesrs.  Out.side  of  the  puerperal 
state  it  is  met  with  in  c^mtHtionH  of  depressed  vitjtHty,  as  during  convales- 
cence from  acute  dist^a^e,  and  in  thu&e  Bufferin*^  from  phthit^is,  cancer,  and 
other  cachexite.  When  one  of  these  cunditiona  is  prti^ent  a  degree  of  venous 
ob^triictioo — from  pressure,  for  example — which  won  hi  ordinarily  cause 
merely  a  slight  amount  of  oedema  may  result  in  an  adhesive  or  even  suppu- 
rative phlebitis^  and  the  associated  phenomena  which  form  the  disease  in 
question/ 

The  prenonderance  of  cases,  however,  occurriuja'  from  the  second  to  the 
fourth  week  after  delivery  indicates  a  special  condition  present  at  that  time 
tending  to  produce  the  disease.  Some  cases,  dfiulitlrss,  are  due  to  the  cause 
suggested  by  Lee- — viz.  the  formation  of  clots  in  the  uterine  veins,  and  the 
growing  out  of  these  thrombi  through  the  hypogastric  and  into  the  iliac  and 
femoral  veins.  But  that  this  is  not  the  only  or  the  usua!  cause  is  proved  by 
numerous  autopsies  in  which  no  evidence  of  thrombosis  has  been  found  in 
the  uterine  veins.  Stili,  the  puerperal  period  is  very  generally  one  of  vital 
depression,  in  which  hyperinosis  and  inopexia  are  i>re.^umably  present.  To 
thifi  is  added  another  source  of  irritiition,  in  tlie  losidini!:  of  the  blood  with 
the  material  absorbed  from  the  uterus  in  the  rapid  reduction  of  its  hulk 
wliich  is  taking  place. 

Jt  is  not  improbable  also  that  small  amounts  of  decomposing  bhjod,  and 
even  clots,  may  be  retained  in  the  uterine  sinuses,  and  uhimatcdy  be  forced 
suddenly  on  into  the  venous  circulation  by  the  pre4?sure  resulting  from  the 
shnnking  of  the  tissues  by  which  they  are  surrounded.  This  would  ex- 
plain the  suddenness  with  which  symptoms  of  toxscmia  or  embolism  often 
occur. 

The  principal  difference  between  phlegmasia  dolens  and  simple  obstructive 
crural  phlebitis  is  in  the  degree  rather  than  the  character  of  the  symptoms. 

When,  in  a  healthy  animal,  phlebitis  of  the  crural  vein  is  set  up  artificially, 
causing  complete  obstruction,  there  is  but  little  pain,  and  only  a  compara- 
tively slight  effu.siun  into  the  cellular  tissue,  and  the  limb  pits  readily.  In 
phlegmasia  dolens,  on  the  other  hand,  the  pain  may  t^e  very  severe  and  the 
CBdema  very  great,  and  the  limb  is  stiff,  hard,  tense,  and  shining,  and  pita 
only  with  tirm  and  continued  pressure  (Barker).  Moreover,  crural  phlebitis 
may  occur  and  prove  fatal  without  causing  phlegmasia  dolcns. 

"these  facts  have  perhaps  been  allowed  undue  weight  in  the  argument  for 
non-identity.  It  would  seem  that  we  have  only  to  admit  a  depraved  condi^ 
tion  of  the  hlood  favoring  thrombos^is  and  secondary  phlebitis,  and  disjjosing 
to  more  abundant  eflusion  of  a  more  plastic  character  as  the  result  of  the 
obstruction,  and  all  the  di.stinctive  phenomena  of  phlegmasia  dolena  are 
covered.  The  experiment  has  never  been  tried  of  producing  phlebitis  arti- 
ficially in  a  subject,  with  the  blood-condition  predisposing  to  white  leg,  in 
order  to  determine  whether  this  condition  would  tbilow  ;  but  clinically  it  haa 
more  than  once  been  demonstrated  that  in  such  a  subject  phlegmasia  dolena 
may  result  from  simple  pressure  upon  the  iliac  vein. 

The  fact,  too,  that  the  disease  occurs  three  times  in  four  on  the  left  side, 
where  the  iliac  vein  is  pressed  ujwn  by  the  rectum  and  by  the  iliac  artery,  is 
not  to  be  forgotten  in  this  connection.  If  lymphangitis  were  a  necessary 
factor  in  the  disease,  pressure  upon  the  vein  would  not  have  such  a  marked 
causative  influence. 

The  symptoms  of  phlegmasia  dolens  may  be  gathered  from  the  preceding 
remarks',  together  with  tne  description  of  the  symptoms  of  acute  phlebitis. 

^  M urchiion,  Med.  Timet  aiid  0«»,  May  23,  18^3,  reports  the  case  of  a  man  recovering 
from  typhus  in  whom  nhle^maaia  dolens  resuhed  from  the  preamire  of  ft  diverticulum 
from  ifie  bladder  upon  ihe  right  iliac  vein. 
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It  is  to  be  noted,  however,  in  addition,  that  the  majority  c 
in  by  one  or  more  chills,  and  that  the  progress  of  the  ca» 
by  a  tendency  to  profuse  perspirations.  In  the  puerpen 
is  generally  very  much  interfered  with  or  entirely  suspen 
discharges  seem,  in  very  many  cases,  to  be  very  little  idAx 
and  progress  of  this  disease,  but  in  others  they  have  been 
very  fetid  and  offensive  "  (Barker). 

The  tendency  of  this  affection  is  to  terminate  by  resolut 
diminishes  before  the  size  of  the  leg  becomes  less,  and  in 
of  tension  the  muscles  regain  their  power.  Gradually  t) 
and  the  knotted  cords  which  indicated  the  course  of  the 
appear.  If  all  goes  well,  the  limb  is  restored  in  the  cou 
weeks  apparently  to  its  normal  condition.  Yet  even 
affected  vein  probably  remains  entirely  obliterated,  th( 
carried  on  by  the  subsidiary  vessels. 

But  in  many  cases  the  recovery  is  only  partial,  and  f 
the  limb  rcmams  larger  than  its  fellow,  the  superficial 
and  the  skin  congested  and  of  a  dusky  hue.     Long  st 
causes  increased  oedema,  and  there  is  a  dbposition  to  ecz< 
above  the  ankle. 

What  was  said  in  regard  to  the  treatment  of  phlebitis  i 
of  phlegmasia  dolens.  As  the  tension  subsides  the  app 
bandage  will  hasten  the  return  of  the  limb  to  its  noro 
must  be  taken  that  it  is  not  tight  enough  to  still  further 
obstructed  circulation.  At  a  later  period  the  support  of 
may  be  required.  Constipation  is  to  be  avoided,  especial 
which  the  left  lower  extremity  is  affected,  as  the  pressure  o 
interferes  with  the  return  circulation. 

Chronic  phlebitis  is  usually  the  sequel  of  an  acute  att 
oped  in  a  vein  already  varicose.  The  coats  of  the  vessel 
and  hardened  by  interlamellar  development  of  nucleate 
that  the  walls  become  more  or  less  rigid.  This  thickenii 
the  expense  of  the  lumen  of  the  vein,  thus  reducing  its  c 
entirely  excentric.  The  vasa  vasorum  are  sometimes  de^ 
ally-inflamed  veins  to  a  remarkable  extent  Quincke  st 
attain  the  size  of  cuticular  veins.^ 

Except  in  the  case  of  superficial  veins,  in  which  the  ve 
a  hard  cord,  the  affection  cannot  be  recognized  durinj 
assumed  to  exist  when  the  symptoms  of  acute  phlebitis 
degree,  or  when  tenderness,  without  other  active  symptoms 
course  of  a  vein.  Under  these  circumstances  there  are  apt 
of  pain  and  swelling  from  the  operation  of  slight  causes, 
in<r,  but  the  chronic  condition  remaining  through  the  ii 

The  treatment  looks  to  the  avoidance  or  removal  of  the 
to  produce  acute  exacerbations.  Rest  is  of  the  first  impoi 
inflammation  of  a  superficial  vein  the  local  use  of  iodine 
of  iodide  of  lead  will  be  of  service.  A  succession  of  flvir 
course  of  the  vein  may  be  employed  with  advantage.  Wl 
enlargement  of  the  limb  the  persistent  administration  c 
may  be  useful  in  promoting  the  absorption  of  effused  m 
subsidence  of  all  inflammatory  action  massage  may  be  ; 

'  ZiemsaenU  Oyclopoedia,  art  "  Dis.  of  the  Veina 
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Tliiiii  condition  result  either  from  undue  pressure  of  the  blood  within  the 
veinti  or  from  impaired  resis^itant'e  uf  their  walls*  The  former  condition  is 
found  in  certain  forniii  of  heart  diseiuse  aHecting  the  right  chambers;  on  the 
difltal  side  of  an  obstruction  in  a  vein;  when  collateral  veins  are  required  to 
carry  on  the  circulation,  the  natural  channel  being  narrowed  or  ohliteruted ; 
and  in  the  veins  of  a  lirab  when  the  position  is  such,  a  great  portion  of  the 
time,  that  the  blood  is  forced  to  mount  against  gravity. 

The  secoiid  c^jndition,  that  of  diminished  resistance  of  the  walk,  is  found 
in  eiifeebleti  coustituticms  and  in  the  degeneracy  of  tissue  incident  to  advan- 
<'ing  age.  A  familiar  example  is  furnitilied  by  the  ejikrgcment  of  the  veins 
on  the  back  of  the  hand  in  old  persons. 

Excessive  dilatation  of  the  veins  which  go  to  make  up  the  superior  cava 
often  results  from  insufficiency  of  the  tricuspid  valve.  When  this  insufficiency 
exists  a  proportionate  part  of  the  systolic  energy  ib  expended  in  driving  the 
blood  back  into  the  systemic  venous  circulation,  and  the  superior  cava,  from 
the  nearer  correspondence  of  the  axis  of  its  oi>ening  with  the  ajfis  of  the 
Huriculo- ventricular  opening,  receives  the  larger  share.  Hence  i^ith  every 
ccmtraction  of  the  ventricle  a  direct  distending  force  is  exerted  upon  this 
vessel  and  ite  branches  which  they  are  not  fitted  anatomically  to  resist.  In 
such  cases  the  distended  veins  may  reach  an  enormous  size,  and  are  «eeu  to 
pulsate  synchronously  with  the  artcrii.^.  The  distension  is  greatest  in  the 
neck,  but  aflecte  also  tlie  veins  of  the  chest  and  of  the  upper  cxtreniities. 

Whenever  a  vein  is  obstructed,,  either  by  some  process  taking  place  within 
it  or  by  pressure  from  without,  the  distal  portion  is  more  or  less  dilated. 
Examples  of  this  are  seen  in  the  closure  of  veins  from  phlebitis  and  by  the 
[u*i'f<^;ure  of  abdominal  tumors  or  the  gravid  uterus. 

Under  like  conditions  the  tributary  veins  also,  being  forced  to  carry  more 
than  the  normal  amount  of  blood,  become  enlarged.  This  we  see  constantly 
iu  the  dilated  veins  of  the  abdomen  when  the  internal  vessels  are  pressed 
upon  liy  hirge  dropsical  effusions. 

The  term  caput  Medusae  is  applied  to  a  collection  of  enlarged  veins  radiat- 
ing from  a  common  centre  or  arranged  in  the  form  of  a  corona,  8uch  collec- 
tions often  occur  on  a  small  scale  above  the  anklci*,  but  under  some  conditions 
they  assume  vast  proportions.  When  there  is  obstruction  of  the  inferior 
cava  a  great  mat  or  pad  of  dilated,  convoluted  veins  may  form  on  the  abdo- 
men or  thighs.     Some  of  these  veins  may  be  as  large  as  the  little  finger. 

In  the  erect  posture  the  veins  of  the  lower  extremities  are  i^ubjcct  to  a  dis- 
tending force  proportioned  to  the  height  of  the  column  of  blood  which  thev 
have  to  sustain.  For  short  periods  at  a  time  the  resistance  of  the  walls  is 
ordinarily  sufficient  to  bear  this  pressure  without  yiehling,  but  in  pei^ons 
whose  occupation  requires  them  to  stand  a  considerable  portion  of  each  day. 
and  especially  in  those  past  middle  life,  there  is  a  gradual  giving  way,  which 
results  in  increasing  ncit  only  the  diameter  but  the  length  of  the  vein. 

The  flilatution  tiikes  place  irregularly,  being  grtiiiter  at  one  point  than  at 
another,  an<]  in  one  place  affecting  the  entire  circumference  of  the  vessel, 
while  in  another  it  jjroduees  a  bulging  on  one  side  or  even  a  pouch  or  diver- 
ticulum. Especiiilly  just  above  the  valves  \i\  the  veins  of  the  lower  extremi- 
ties, where  the  diameter  is  naturally  a  little  greater,  the  larger  area  gives  rise 
to  greater  prca^ure,  and  more  marked  dilatation  results.  Their  breadth  n^fuain- 
ing  the  same,  the  vahes  are  no  longer  able  to  reach  across  the  vein,  and  the 
circulation  is  deprived  of  the  aid  which  it  is  their  office  to  give.  Instead 
of  the  col u run  of  blood  behig  divirlcd  into  a  number  of  j»ortions,  each  resting 
upon  the  V{ilvc  bcnejith  it,  there  is  now  a  continuous  column  which  exerts  tts 
full  static  preasure.  Dilatation  is  thenceforth  doubly  rapid,  and  at  the  same 
Vor..  nr.— H 
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time  the  vein  is  stretched  longitudinally  and  becomes  tortuous,  thus  adding 
another  impediment  to  the  circulation.  The  nutrient  vessels  ramifying  in  the 
venous  walls  are  pressed  upon,  and  the  nutrition  of  the  several  tunica  is 
impaired.  From  this  arises  fatty  or  calcareous  degeneration.  Under  these 
combined  influences  the  walls  often  become  so  thinned  that  rupture  takes 
place.  But  it  is  rare  that  the  blood  is  eflused  into  the  tissues  surrounding  the 
vein,  for  the  overlying  integument  or  mucous  membrane,  atrophied  from  the 
pressure  of  the  vein  beneath,  usually  gives  way  at  the  same  time,  aflbrding  a 
means  of  escape.  Even  bone  is  not  capable  of  resisting  the  continuous  pres- 
sure of  an  enlarged  vein,  but  may  be  absorbed  in  the  same  way  as  in  the  case 
of  arterial  aneurism  (Bristowe). 

Sometimes  the  dilated  vein  becomes  thicker  instead  of  thinner  by  addition 
to  the  outer  tunic ;  probably  the  result  of  a  slow  inflammatory  process,  to 
which,  as  already  stated,  varicose  veins  are  peculiarly  liable. 

The  slow  circulation,  especially  in  pouched  and  tortuous  veins,  favors  the 
formation  of  coagula  which  frequently  close  up  the  vein  entirely,  thus  bring- 
ing about  a  spontaneous  cure.  Independently  of  this,  there  is  a  disposition 
to  recovery  when  the  cause  is  removed,  and  the  vessel  may,  under  favorable 
circumstances,  regain  its  normal  condition.  If,  however,  the  valves  have 
atrophied,  as  they  are  apt  to  do  after  their  efficiency  has  ceased,  entire 
recovery  is  impossible. 

(Edema  is  apt  to  occur  in  connection  with  dilated  veins  if  the  impediment 
to  the  circulation  is  considerable.  Chronic  ulcers  of  the  legs,  accompanied 
by  eczema,  are  a  very  common  result  of  a  varicose  condition  of  the  super- 
ficial veins  of  the  lower  limbs ;  and  a  permanent  cure  can  seldom  be  efiected 
unless  the  varicose  condition  is  first  removed. 

Dilatation  of  the  hemorrhoidal  veins  is  an  important  factor  in  hemorrhoids. 
But  it  is  far  from  constituting  the  disease,  as  was  formerly  supposed,  the 
tumors  being  largely  made  up  of  dilated  capillaries  and  hypertropliied  con- 
nective tissue.  Indeed,  in  some  of  the  worst  forms  of  piles  it  is  not  possible 
to  find  any  evidence  of  varicose  veins  in  the  extruded  mass. 

In  most  cases,  however,  these  varices  are  present,  and  may  be  distinguishe<l 
as  smooth  blue  or  purple  nodules.  When  a  hypodermic  needle  is  thrust  into 
one  of  these,  the  point  is  felt  to  be  in  a  free  cavity,  which  immediately  becomes 
filled  with  a  solia  coagulum  when  a  few  drops  of  a  weak  solution  of  carbolic 
acid  are  injected — an  operation  which  usually  effects  a  cure. 

Obstruction  of  the  portal  circulation  predisposes  to  hemorrhoids;  henet* 
they  are  a  frequent  attendant  upon  diseases  of  the  liver.  The  habitual 
presence  of  fecal  accumulations  m  the  rectum,  pressing  upon  the  veins, 
operates  directly  to  impede  the  return  circulation,  while  the  straining  at  stool 
which  accompanies  this  condition  greatly  aggravates  the  difficulty. 

The  TREATMENT  of  external  varicose  veins  belongs  properly  to  the  province 
of  surgery.  When  the  dilatation  can  be  traced  to  changes  occurring  in  any 
of  the  internal  organs,  treatment  should  be  directed  to  removing  the  cause  or 
mitigating  its  effects.  A  constipated  habit  should  be  corrected  and  the  hepatic 
circulation  be  promoted. 

The  presence  of  ascites  will  call  for  the  use  of  diuretics  or  purgatives  or 
of  the  aspirator.  In  cases  having  a  cardiac  origin  much  good  may  often  be 
accomplished,  for  a  time,  by  the  judicious  use  of  digitalis. 

In  all  cases  advantage  is  to  be  taken  of  position  to  aid  the  circulation  as 
far  as  possible. 

In  the  case  of  superficial  veins  the  application  of  moderate  and  evenly- 
distributed  pressure  is  of  much  service. 
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This  conditioti  may  occur  a&  the  result  of  intlammiition  whtcii  has  stopped 
short  of  occlueion. 

Under  the  name  of  hypovenosity  haa  been  described  a  condition  of  th« 
!iii|ihenous  system  in  which  thtre  is  a  deficjency  in  the  number  and  she  of  the 
veins.  The  ontlioeB  of  the  limb*{bone,  muscle,  ete,)  are  etiiiced,  the  skin  is 
dusky,  the  limb  brawny,  and  there  are  no  vein  a  visible.  The  motion  of  the 
limb  IB  painful  and  difticiilt.  There  is  degeneration  of  the  aupertieial  veins, 
collateral  dilatation  of  the  deep  veins,  and  ultimately  atrophy  of  the 
mu8clcs. 

Exercise,  frictions,  and  hot  applications  are  to  be  employed.  Rest  and 
bandaging  a£  a  mode  of  treatment  aggravate  the  disease/  The  aflection  is 
of  rare  occurrence. 


Occlusion  of  Veins. 

Venous  occluaioii  results  very  frequently  from  adhesive  phlebitis.  It  is  also 
brought  about  by  the  presence  of  cancerous  or  other  tumors.  The  complete 
arrest  of  the  current  of  blood  through  a  vein  rarely  produces  the  serious 
results  which  may  occur  from  a  like  obt«truction  of  tui  artery.  The  aggregate 
diameter  of  the  venous  system  is  much  greater  than  that  of  the  arterial,  and 
the  venous  walla  are  much  thinner  and  more  distensible.  Ilenee  iiii  adequate 
ctiilateral  circulation  is  more  readily  establi.Hlu'd.  In  a  healt!iy  individual 
and  in  a  healthy  condition  of  the  part  8im|>le  occlusion  of  a  vein  produces 
only  a  moderate  tedema  of  the  tissues  on  the  distal  side  of  the  obstruction. 
hi  unhealthy  conditions,  however,  as  already  pointed  out  in  discussing  phleg- 
masia dolens,  very  serious  results  may  tbllow. 

Occlusion  of  either  the  superior  or  the  inferior  vena  cava  is  of  not  very 
rare  occurrence.  It  may  be  the  reim It  of  pressure  from  a  cancerous  or  other 
growth,'  which  is  the  mo^t  frequent  cause,  or  in  the  case  of  the  inferior  cava 
it  may  be  brought  about  by  a  thrombus  gradually  extending  u[juard  in  one 
of  the  iliac  veins  until  it  reiiehes  the  bifurcation,  when  a  thrombus  in  the 
other  iliac  is  occasioned  by  the  partial  obstruction  of  its  entrance  into  the 
cava.  These  united  thrombi  then  extend  upward  into  the  cava,  producing 
etrmplete  occlusion,     Tliis  is  an  occasional  event  y\  phlcgnuisia  dolens. 

Occlusion  of  the  superior  cava  is  le>ss  frequent  than  that  of  the  uaccnding. 
It  is  nearly  always  the  result  of  pressure  froTu  an  intra-tharacic  tunH*r,  and 
its  synq)tomH  arc  more  or  lesB  masked  by  those  directly  refeiahie  to  the 
growth.  There  are,  however,  great  dihuation  of  the  veins  and  tedenia  of  the 
tissues  of  the  head  and  neck  and  of  the  upper  part  of  the  thorax.  These 
symptoms  in  a  case  in  which  there  are  physical  signs  of  a  substernal  growth 
would  afford  a  strong  presumption  (»f  obstruction  of  the  cava.' 

The  glanduhe  eon  catena  ta^  of  tlie  neek  are  apt  to  be  enlarged  fnjm  the 
chronic  engorgement.  ^V^ltison  mentions  a  case  in  which  this  added  so  much 
to  the  volume  of  the  neck  as  to  give  a  sii|>erficial  resemblance  t<.»  goitre. 

Occlusion  of  the  inferior  vena  cava  produces,  if  lite  is  continued,  an  im- 
menue  dihitation  of  the  veins  of  the  abdomen  and  of  the  thighs.  By  com- 
prt«sing  the  abdoJiiinal  veins  it  can  be  scon  that  the  blood -current  is  reversed, 
flowing  ujjward  through  vessels  anastomusing  with  the  intercostai  and  internal 
mammary  veins.  Internally,  the  circulation  is  carried  on  chiefly  by  the 
azygos,  which  may  become  aa  large  as  the  normal  cava. 

*  J.  Gay,  I^fuxt^  Nov.,  1871. 

'  Watflon  dcBcribee  &  vase  lU-iBiniu^  from  pressure  from  hydatids  of  the  liver, 
'  Stocki,  MoL  Tim€9  and  Onz.,  April  22,  1876  j  Williams,  Tr.  JMhlin  Path,  5i)c*y,  July, 
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There  is  usually,  but  not  always/  an  extreme  degree  of  ascites,  together 
with  anasarca  of  the  lower  half  of  the  body.  After  a  time,  however,  as  the 
tributary  circulation  becomes  established,  the  efiusion  will  be  reabsorbed. 

If  the  obstruction  involves  the  portal  vein,  the  ascites  will  be  still  more 
marked.  In  this  case  there  is  also  enlargement  of  the  spleen.  When  the 
cuva  is  occluded  above  the  point  at  which  it  receives  the  renal  veins,  conges- 
tion of  the  kidneys  results,  which  in  time  produces  interstitial  change.  Yet 
even  here  the  establishment  of  the  collateral  circulation  may  be  sufficiently 
prompt  to  avert  the  danger. 

Anomalies  of  the  cava  are  occasionally  observed.  Osier  has  reported  a 
case  in  which  the  inferior  cava  was  represented  only  by  a  fibrous  cord.  The 
condition  was  probably  congenital.'  Greenfield  mentions  a  case  in  which  the 
descending  cava  was  absent,  both  brachio-cephalic  trunks  passing  into  the 
heart  by  the  coronary  sinus.' 

If  the  cause  of  the  occlusion  of  either  cava  be  not  such  as  of  itself  to 
destroy  life,  the  patient  may  get  on  with  some  degree  of  comfort  for  many 
years.  The  establishment  of  the  collateral  circulation  sometimes  keeps  pace 
with  the  increasing  obstruction,  so  that  little  or  no  ascites  or  oedema  occurs.* 

The  TREATMENT  of  obstruction  of  either  of  the  venae  cavse  can,  as  a  rule, 
be  only  palliative.  In  the  great  majority  of  cases  the  cause  is  entirely  beyond 
our  reacn.  All  violent  muscular  exertion,  making  an  excessive  demand  upon 
the  circulation,  should  be  avoided.  While  the  blood  should  not  be  impover- 
ished, as  that  would  favor  dropsical  efiusions,  the  patient,  on  the  other  hand, 
should  not  be  allowed  to  become  plethoric  through  the  influence  of  his  en- 
forced sedentary  habits.  The  diet  should  therefore  be  light  and  digestible, 
and  over-feeding  should  be  carefully  avoided.  The  occasional  use  of  saline 
purgatives  may  be  required.  Dropsical  accumulations  may  call  for  the 
administration  of  diuretics  or  drastic  cathartics,  and  perhaps  for  tapping. 

Occlusion  of  the  vena  portse,  by  obstructing  the  return  of  the  blood  firom 
the  intestines,  gives  rise  to  rapid  and  abundant  efiusion  into  the  abdominal 
cavity.  As  the  gastric  vein  cannot  empty  itself,  there  is  congestion  of  the 
stomach,  often  ending  in  hemorrhage,  the  blood  being  both  vomited  and 
passed  by  stool.  The  spleen  also  is  enlarged  by  passive  engorgement,  its 
vein  depending  upon  the  portal  for  an  outlet.  This  assemblage  of  symptoms 
renders  the  diagnosis  almost  positive.*  There  is  no  enlargement  of  the  liver 
unless  the  hepatic  vein  is  also  involved. 

Paget  maintains  that  the  occlusion  of  the  principal  vein  of  a  limb  may 
result  in  an  increased  growth  of  some  of  the  tissues,  especially  of  the  muscled. 

Degenerations. 

Fatty  degeneration  is  rarely  observed  in  the  veins,  but  it  occasionally  occurs 
in  those  which  have  long  been  subjected  to  excessive  strain,  which  by  com- 
pressing the  nutrient  vessels  affects  the  nutrition  of  the  walls. 

Calcification  is  less  rare.  It  results  in  the  formation  of  plates  or  rinjp* 
which  closely  resemble  bone  in  their  structure.  Such  plates  may  not  unfre- 
quently  be  felt  in  old  superficial  varicose  veins.  Sometimes  these  formations 
project  as  spines  into  the  lumen  of  the  vessel,  and,  coagula  forming  about 
them,  a  thrombus  is  the  result.* 

»  Le  Pro(jrh  MidicnU,  May  26,  1877 ;  Med.  Record^  July  28,  1877. 

'  Journal  of  Anatomy  and  Physiologyy  April,  1879. 

»  Med.  Tinwji  and  Gazette,  April  22,  1876. 

*Turpin,  "Obliteration  Inf.  Vena  Cava,"  N.  0.  Med.  and  Sura.  JoumaL  1881,  p.  575. 

*  An  interesting  case  is  reported  by  A.  A.  Smith  in  the  N.  Y.  Med.  JovrnaL  January, 
1880. 

•  See  pre<*e<Ung  reference. 
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Cancer  of  the  vein^  is  mre  ns  a  primary  affectioD,  but  it  is  not  uncommon 
wlien  the  vujisel  traverses  a  cancerous  mass.  The  morbid  process  reaclily 
penetriite^  the  thin  wall  of  the  vessel,  and  cancerous  nodules  form  on  the 
inside  and  hi^cunje  the  starting-point  of  thrombi  which  are  soon  permeated 
and  supplanted  by  the  heterologous  growth,  Thb  m  svometimew  muulded  to 
the  shape  of  the  vein,  and  fills  it  for  some  distance  in  the  form  of  a  <-ylindnml 
plug.  Fragmcnta  may  be  swept  away  in  the  blood-current  and  give  rise  to 
seoondurv  ctincer  at  the  point  of  arrest  in  the  liver  or  lungs.  Virehow  has 
descrtbed  ii  case  of  primary  s^urcoma  of  the  infc^rior  cava* 

The  existence  of  syphilitic:  lesions  in  the  veins  hjis  not  bccJi  satisfactorily 
demonstrated.  It  is  positively  denied  by  some  authorities,  while  certiiin 
lippeArances  found  in  the  veins,  especially  of  new-bom  children,  are  attrib- 
uted by  other  writers  to  syphilitic  inheritance. 


Phlebolitlies. 

Vein-stones  tire  rournlish,  oval,  or  cylindrical  bodies  found  in  the  veins  or 
in  |K»ucbes  connected  with  the  veins,  or  sometime*  in  the  connective  tissue 
aiijacent  to  a  vein.  Their  size  varies  from  that  of  a  hempseed  to  that  of  a 
nutmeg.  Exterually  tbey  are  white*  hot  when  divided  they  are  found  of  a 
yellowish  color  at  the  centre.  There  is  generally  a  central  cavity,  around 
which  are  disposed  concentric  laminse  such  aa  are  observed  in  vesical  calculi. 
Chemically*  thciic  bodies  arc  composed  of  an  animal  substance  in  which  arc 
deposited  phosphate  and  carbonate  of  lime*  and  sometimes  magnesia.  The 
inner  part  is  hard  and  brittle,  the  outer  softer  and  more  earthy. 

Usually,  phlebolithes  are  found  loose  in  the  vein^  l)ut  if  large  they  nmy  be 
firndy  impacted  in  the  ve^eh  causing  complete  obstruction.  Sometimes  the 
outer  portion  is  of  a  gelatinous  texture,  from  wliich  a  delicate  mesh  extends 
to  the  wall  of  the  vein  and  becomes  incor|x> rated  with  it. 

Frcrjuently  the.se  concretions  occupy  sjic^^  or  diverticula  connected  with  the 
vein.  Occasionally  these  sacs*  become  detached  frcnn  the  vessel  and  are  ab- 
sorbed and  removed,  and  the  stone,  then  entirely  outside  of  the  vein,  hecomea 
envelofied  in  a  fibrous  cyst  formed  from  the  surrounding  connective  tissue. 

Borne  doubt  exists  as  to  the  manner  in  which  these  concretions  are  formed, 
hut  the  probiihility  is  that  a  small  clot  first  forms  in  the  vessel*  and  that 
around  this*  aj?  a  nucleus,  successive  layers  are  deposited  from  the  plasma  of 
the  blood.  Tbe^e  layei*s  thi'U  undt^go  chalky  transformation  by  the  deposit 
within  them  of  salts  of  lime  and  magnesia.  These  formations  seem  to  he  con- 
ditioned by  a  slow  current  in  a  dilated  vein.  Hence  they  are  most  frecjuently 
found  in  the  enlarged  pelvic  veins  of  old  people,  and  especially  about  the  neck 
of  the  bladder  in  tho4?e  suffering  from  prostatic  enlargement.  They  are  also 
found  in  the  varicose  veins  of  the  extremities. 

Except  in  superficial  situations  they  are  usually  not  recognized  during  life. 
They  seldom  produce  discfmifort,  and  therefore  rarely  call  for  treatment. 
When  accessible  they  may  be  excised  if  requisitCi  the  vein  being  secured 
above  and  below  if  not  already  fiernmnenlly  occluded.' 

>  Eukilansky,  Path.  Attain  Philadelpliia,  1858. 


THE  CAISSON  DISEASED 

By  ANDREW  H.  SMITH,  M.  D. 


Persons  exposed  for  a  considerable  time  to  a  greatly  increased  atmospheric 
pressure  are  liable,  after  the  pressure  is  removed,  to  certain  morbid  effects 
which  comprise  what  is  known  as  the  caisson  disease.  It  is  observed  princi- 
pally in  those  employed  in  submarine  operations  by  the  aid  of  compressed 
air,  and  who  labor  for  hours  together  in  what  is  termed  by  engineers  a  cais- 
son. The  pressure  varies  with  the  depth  at  which  the  work  is  carried  on, 
and  reaches  sometimes  fifty  or  more  pounds  to  the  square  inch.  The  disease 
rarely  if  ever  occurs  when  the  pressure  is  less  than  fift;een  pounds,  and  its 
severity  is,  other  things  being  equal,  in  direct  ratio  to  the  mcrease  in  the 
density  of  the  atmosphere. 

Symptoms. — These  are,  in  the  order  of  their  frequency,  intense  neuralgic 
pain  in  one  or  more  of  the  extremities,  and  sometimes  in  the  trunk ;  epigastric 
pain ;  nausea  and  vomiting ;  more  or  less  complete  paralysis,  which  may  be 
local  or  general;  headache;  vertigo;  and  coma. 

The  pain,  which  is  often  very  severe,  is  usually  paroxysmal,  exacerbations 
and  remissions  occurring  at  short  intervals.  It  may  come  on  suddenly  in  its 
full  severity,  or  it  may  be  slight  at  first  and  rapidly  increase  until  it  biecomes 
absolutely  intolerable,  "  as  if  the  flesh  were  being  torn  from  the  bones."  The 
pain  begins  most  frequently  in  the  knees,  extending  rapidly  to  the  legs  and 
thighs,  but  the  upper  extremities  may  be  first  attacked.  Sometimes  the  most 
severe  pain  is  felt  in  the  spine,  and  especially  in  the  lumbar  region.  There 
is  usually  some  tenderness  with  the  pam,  and  a  stifl&iess  of  the  muscles  of  the 
aflTected  limbs. 

Epigastric  pain  occurs  in  a  considerable  proportion  of  the  cases.  It  is 
often  very  severe,  and  if  not  relieved  by  treatment  is  liable  to  be  followed  by 
nausea  and  vomiting.  The  vomiting  is  usually  limited  to  the  ejection  of  the 
contents  of  the  stomach,  but  it  may  persist,  sometimes  even  after  the  pain  has 
ceased.  Vomiting  accompanied  by  giddiness  may  occur  without  epigastric 
pain,  and  is  then  probably  of  cerebral  origin.  Paralysis,  to  a  greater  or  less 
degree,  occurs  with  considerable  frequency,  the  percentage  of  cases  increasing 
in  proportion  to  the  pressure  of  the  atmosphere  to  which  the  patients  have 
been  exposed  and  the  duration  of  the  exposure.  It  affects  most  frequently 
the  lower  half  of  the  body,  but  it  may  include  the  trunk  or  one  or  both  arms. 
In  rare  cases  an  arm  alone  is  affected. 

The  paralysis  is  of  sensation  as  well  as  motion.  It  comes  on  soon  after  the 
invasion  of  the  pains,  but  affords  no  relief  from  them.  Thus,  while  pinching 
or  pricking  occasions  no  pain,  the  part  may  still  be  the  seat  of  exquisite  suf 
fering.  Paralysis  may,  however,  occur  in  cases  in  which  the  pain  is  very 
slight  or  entirely  absent.     The  paralysis  varies  in  degree  from  a  transient 

*  This  article  is  mostly  drawn  from  a  report  by  the  writer  on  The  Effects  of  High  Atmo- 
soheric  Pressure,  including  the  Caisson  Disease^  published  in  1873  by  the  New  York  and 
Brooklyn  Bridge  Company. 
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weakness  of  the  limbs  and  sliij^litly  impaired  aaLsition  to  coinplet'e  !osa  of 
motion  and  sens^utioa  in  the  affected  part.  Even  the  minor  degrees  generally 
ttflect  the  bladder^ 

Symptoms  of  a  transient  character  are  often  observed  depending  upon 
changes  in  the  brain.  They  consist  of  headache,  dizzinesn,  double  visinn, 
incoherence  of  epeeeh,  luid  sometimes  e3rnco]K\  They  usually  piiK*  ofl'  iti  a 
few  houre.     In  iatal  cases ^  however,  coma  is  the  usual  forerunner  of  death. 

The  duration  of  the  cais&OD  diBease  is  from  three  or  four  hours  to  six  or 
eiglit  days.  Wheo  paralysiis  occurs  it  may  continue  tor  weeks,  or  it  may 
'puBA  oW  within  twelve  hours,  The  eases  marked  only  by  neundgic  pains  do 
not  generally  last  more  than  six  to  twelve  hours,  though  some  continue  five 
or  six  days.  De4ith  occurs  only  in  ca»^e^  whieh  are  severe  from  the  first  and 
show  symptoms  of  cerebral  or  spinal  effusion. 

Morbid  ANATOMY.^Tlie  eooi^tant  le^sion  in  fatal  ciise^  of  ca»t«i^on  disease 
i^  congestion  of  the  brain  or  spinal  ei»rd.  Thb  uoiigei«tion  may  be  pretty 
evenlv  distributed  or  it  may  vary  in  intensity  in  diBerent  localities.  This  m 
esijecmlly  true  as  regards  the  cord.  It  aficets  both  the  meninges  and  the 
gubfttanee  of  the  brain  or  cord.  In  most  eases  there  is  more  or  less  of  serous 
effusion  into  the  araehnoith  The  tissues  of  the  scalp  and  those  surrounding 
the  spinal  colunm  are  sometimes  engorged. 

When  sufficient  time  elapses  before  death  the  brain  may  be  softened  in 
spots.  This  is  probably  due  to  the  occlusion  of  vessels  by  coagula  formed 
during  the  primary  congestion. 

Congestions  also  occur  in  other  localities^  and  f^pecially  in  the  solid  ahdom* 
inal  viscera.  The  liver  and  spleen  have  been  found  engorged  in  nearly 
every  ease.  Jaminet  baa  found  clots  of  blood  in  the  kidneys.^  The  mucous 
mend^rane  of  the  stomach,  intestines,  and  bladder  is  oflen  iujected  and  marked 
with  patches  of  ecchymosis.  The  lung>*  in  cases  of  true  caisson  disease*  though 
oc-ciiisioBally  found  in  a  state  resembling  red  hepatization,  seldom  present  any 
other  change  than  simple  hypostatic  congeBtion. 

PATHnLooY, — It  ifl  probable  that  the  pathology  of  this  disease  is  not 
entirely  uniform  in  all  eaBes.  Doubtless  the  chief  element  in  it  is  the  con- 
gestions already  de^scribeti,  and  especially  of  the  brain  and  spinal  cord.  The 
mechainsm,  therefore,  of  these  congestions  becomes  a  subject  of  paramount 
importance. 

It  was  suggested  by  Francois*  that  the  morbid  phenomena  might  be  due 
to  the  liberation  in  the  vessels  of  air  which  had  been  absorbed  by  the  blood 
while  under  pressure,  but  whirh  was  set  free  again  when  the  pressure  was 
removed.  This  theory  has  been  reasserted  by  Paul  Bert,*  with  this  ditler- 
enee:  that  he  claims  that  bubbles  of  nitrogen  instead  of  air  are  the  cause 
of  the  interruption  of  the  circulation.  These  bubbles  be  hos  discovered 
after  death  in  the  ve^els  of  the  brain  and  cord.  But  he  states  that  when 
the  pressure  does  not  exceed  five  atmosj^heres  three  minutes  allowetl  for  the 
restoration  of  the  normal  pressure  will  be  found  to  prevent  the  formation  of 
these  globules  of  nitrogen.  Now,  we  find  the  caisson  disease  occurring  when 
the  pressure  does  not  exceed  two  atmospheres  and  when  six  to  eight  minutes 
are  allowed  for  locking  out.*  It  would  seem  that  under  these  conditions  the 
MUi  should  escajie  through  the  lungs  as  rapidly  as  it  is  disengaged  from  the 
blood.  Moreover,  we  find  that  the  attack  often  comes  on  several  minutes  or 
even  hours  after  leaving  the  caisson.  During  this  time  any  free  nitrogen  in 
the  blood  should  be  constantly  becoming  less  by  diffusion  through  the  pulmo- 

^  Phyviotd  EffecU  of  Qm^^remd  Air,  p,  20, 
'  Annals  ^Uygicn  publique  et  <U  Mid.  leaaie,  t.  xiv.,  1860. 
•  Cbmptot  Emdtis,  August^  1872,  and  PebniMry  and  March»  1873. 

^L^ptming  frnni  (he  cuisenn  into  the  open  tiir  through  the  lock|  or  snteohftmbex', 
wliere  tne  prcisure  is  gradaally  reduced. 
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nary  membrane,  anfi  if  enaygh  wt?re  not  present  at  fir^t  to  cause  obetruction, 
such  an  eflect  could  sciircely  take  place  at  a  later  period.* 

It  is  also  very  ditHcult  to  reconcile  with  Beil'f^  theun-  the  fact  of  the  com- 
parative immunity  frnm  daojjer  which  results  from  repeated  exposures  to  the 
ertect*  of  €ompre5?!*ed  air.  If  tlie  tietion  were  that  of  purely  ph^'sical  causes, 
habit  could  make  n*j  ditierence.  The  obstruction  of  the  veasela,  as  described 
by  Bert,  is  a  condition  r>f  which  the  aystem  could  never  become  tolerant  by 
frequency  of  repetition. 

Ill  the  writer's  view,  the  explanation  is  to  be  found  in  the  changed  condi- 
tions of  the  circulation,  which  rcisult  first  from  the  incxeajaed  pre^ure  upon 
tlie  surface,  an<i  then  from  the  sudden  removal  of  the  preasure.  While  the 
subject  \s  iii  the  caismin  the  blwid  }»  driven  from  the  peripheral  veasek 
toward  the  interiur  of  the  body^  where  the  pressure  is  lea?*  than  at  the  sur- 
face,^ It  is  also  forced  from  the  more  compressible  ti^nes  into  the  solid  and 
resisting  organs,  such  lis  the  liver  and  kidneys ;  and  lastly,  it  flows  toward  ' 
bony  cavities,  for  the  reason  that  their  walls  resist  the  effect  of  direct  pres- 
sure, and  equilibrium  of  pressure  can  be  restored  within  them  onlv  by  an 
nfHux  of  blood.  Thus  the  distribution  of  the  blow!  is  everywhere  diangedi  i 
and  the  size  of  the  vessels  k  no  longer  determined  by  the  muscular  action  of 
their  walls,  but  by  the  amount  of  blood  forced  into  them,  the  vital  action 
which  should  ren;ulate  the  circulation  being  entirely  overp<iwered  and  set  at 
naught  by  an  overwhebuiug  physical  furce  fii>en\ting  irom  without.  The 
vessels  become  merely  passive  tubes,  distended  m  some  places  where  they  are 
protected  trom  pressure,  and  compressed  in  others  where  the  tissues  about 
them  are  compressible.  By  tliis  transfer  of  blood  from  one  part  to  another 
the  equilibrium  of  preasure  is  restored  and  the  circulation  goes  on,  though 
without  any  regard  to  the  physiologic4il  demands  of  the  different  organs. 
There  is  m>  stusiii  anywhere  m  long  as  pressure  and  counter- pressure  are 
equal,  thus  allowing  fair  phiy  fur  the  action  of  the  heart* 

If,  now,  the  external  pressure  is  suddenly  removed,  w^hat  will  be  tlie  r^ultf 
Vessels  which  have  been  compressed  and  alnn>st  emptied  of  blotid  will  now 
offer  new  channels  through  which  the  l)lood  can  rush^  and  vessels  overcrowded  ^ 
with  blood,  with  their  walls  paralyzed  by  over-distension,  will  have  the  cur* 
rent  witfiin  thetii  slowed  almost  or  quite  to  the  point  of  stopping.  The  ves- 
sels of  the  brain  and  spinal  rord,  being  within  bony  walls,  where  the  direct  i 
pressure  of  the  condensed  air  could  not  affect  them,  will  be  found  the  moeit 
distended  and  the  most  helpless  to  relieve  themselves.  They  will  get  little 
aid  from  the  vis  a  tergo  oi  the  circulation,  for  the  blood  will  find  easier 
courses  by  other  ways,  vascular  tension  being  almost  nil  and  the  vaao-motor 
system  out  of  use. 

The  longer  the  sojourn  in  the  caisson  has  been,  the  more  entirely  pa^ive 
the  vessels  will  have  become,  and  the  longer  will  be  the  time  they  will  require 
to  resume  their  normal  condition.  At  some  points  the  circulation  will  be 
greatly  slowed  or  entirely  interrupted,  and  nei-ve-elements  lying  beyond  and 
deprived  of  their  blood-supply  will  express  their  want  by  pain  or  paralysis. 
Areas  of  stasis  once  formed  will  be  likely  to  extend,  and  may  thus  afiect 
nerve-elementa  which  at  first  escaped-  This  would  explain  those  caaes  in 
which  the  attack  is  deferred  yntil  some  time  after  leaving  the  caisson. 

It  is  readily  conceivable  that  in  persons  beginning  work  when  the  pressure 
is  slight  and  continuing  day  by  day»  as  the  pressure  slowly  increaaefi  the  ves- 

'  In  a  private  letter  to  the  writer,  T.  Lnuder  Rrunton  ftiiggefita  thiit  a  babble  of  wr 
mii;ht  pass  from  a  larger  vessel  which  it  had  only  partiallv  obstructed,  into  a  smaller  j 
branch,  which  woiihi  be  entirely  oix-luded  by  it,  or  that  additional  nitrogen  might  be  Ht»*  , 
en^a^ed  when  the  pressure  wag  leadened  by  relaxation  <>f  vascalar  tension. 

^  Thifi  h  shown  by  the  marked  pullor  of  the  skin  and  the  ahrunken  and  wrinkled 
appearance  of  the  handi. 
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Bels  should  acquire  the  }M)wer  of  adaptatiou  to  the  viii-iatif.»Ti.^  in  the  ainount 
of  their  contents,  since  this  h  only  an  extension  of  the  pliymolu^ifftl  principle 
which  we  see  exeniplHiwi  in  all  organs  having  an  intermittent  ftinction. 

The  influenoe  of  the  trophic  system  of  nervew  aUo,  as  the  couneeting  link 
between  central  nerve- lesioiL^  and  peripheral  vascular  dii^turliances,  must  not 
be  forgotten  in  this  eonneetion.  Suspension  of  function  in  trophic  cells, 
either  in  the  cerebral  cortex  or  in  the  antermr  horns  of  the  cord,  oould 
easily  be  brought  about  by  the  action  of  the  mechaoicnl  causes  already 
described,  and  would  result  in  areas  of  vaso-motor  paralysis  and  consequent 
congestion  at  the  terinination  of  the  corresponding  nerve-fibres.  The  prone- 
ness  of  the  large  joints,  and  especially  the  knees,  to  he  attacked  is  suggestive, 
in  view  of  the  like  circumstance  in  chronic  degeneration  fif  the  cord. 

Causbb. — The  one  essential  cause  without  whicli  the  dijsease  can  never  be 
develojjed  is  transition  to  the  normal  atniospheric  }>ressure  after  a  prolonged 
sojourn  in  a  highly-condensed  atmosphere.  Hence  we  have  to  consider  two 
elements,  pressure  and  time,  the  danger  in  these  cases  beinp  as  the  degree 
of  pressure  to  which  the  person  has  been  exposed  multiplied  by  the  duration 
of  the  exf)o»ure. 

But  inasmuch  as  a  prolonged  sojourn  in  the  caisson  dues  not  in  every  case 
produce  the  disease  (many  of  the  men  employ t'd  c«ca[jing  it  entirely),  it  fol- 
lows that  there  must  be  concurrent  caus*^s  whi(*h  (ietermiue  its  develupment- 

The  first  of  these  is  a  special  predispftsrjition.  This  if^  tu'casionally  stroni^ly 
marked,  some  [jersons  being  atlected  by  a  short  exposure  to  a  low  pressure 
from  which  there  would  generally  be  experienced  no  inerjtnenience  what- 
ever. 

Perhaps  the  most  frequent  exciting  cause  of  the  caisson  disease  is  too  rapid 
locking  out.  Indeed,  it  is  altogether  probable  thnt  if  sufficient  time  were 
allowed  for  paj^sing  through  the  lock  the  disease  would  never  occur.  But 
what  h  sufficient  time  for  one  is  tcK)  short  for  another;  and  all  that  can  be 
done  is  to  fix  upon  a  duration  for  the  procea**  which  shall  be  proportioned  to 
the  pressure,  and  as  great  as  is  consistent  with  the  circumstances,  and  then  to 
see  that  the  rule  is  rigidly  observed.  At  least  five  minutes  should  always  be 
allowed  for  each  additional  atmosphere  of  pressure. 

Newness  to  the  Work. — Unquestionably,  the  liability  to  the  caisson  disease 
is  greatest  in  those  exposed  for  the  first  time  to  the  influence  of  the  compressed 
air.  New  hands  are  very  apt  indeed  to  suffer  more  or  less  during  ihe  first 
week.     Those  least  affected  arc  such  as  begin  work  when  the  pressure  is  com- 

faratively  slight,  and  continue  without  intermission  as  the  nressure  increases, 
t  seems  that  the  system  atler  a  time  become*  adapted  to  tne  changed  condi* 
tions,  and  is  protected  in  a  measure  from  their  effects.  Nevertheless,  some 
serious  cases  occur  among  old  hands,  especially  when  for  any  reason  their 
stay  in  the  caisson  is  prolonged  beyond  the  usual  time*  thus  showing  that 
their  immunity  is  merely  relative.  A  sudden  increase  of  pressure  also,  even 
though  very  slight,  is  certain  to  develop  new  cases,  men  thoroughly  inured 
to  the  work  often  being  affected  under  such  circumstances. 

Fuhiess  of  Habit. — During  the  progress  of  the  work  on  the  East  River 
Bridge  in  1872  the  writer,  who  had  medical  charge  of  the  men,  observed  that 
among  those  taken  sick  there  was  a  very  marked  preponderance  of  men  of 
heavy  build  sind  with  a  tendency  to  corpulency.  Of  39  men  of  this  build, 
only  3  escaped  illness,  while  of  53  lank  and  spare  men  25  escaped.  Of  the 
39  stout  men,  8  were  more  or  less  paralyzed  ;  of  the  53  slender  men,  only  2 
were  paralyzed.     The  deaths,  3  in  number,  were  all  of  heavy  men. 

Tliese  figures  show  unmistakably  that  a  tendency  to  fulness  of  habit  rendera 
work  in  a  compressed  atmosphere  much  more  hazardous.  Persons  of  this 
build  have  more  fluids  in  the  body,  ihv  distribution  of  which  is  changed  by 
the  pressure  in  the  manner  before  stated,  and  it  k  therefore  not  surprising 
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that  the  effect  upon  them  should  be  greater  than  upon  lean  and  sinewy  per- 
^ns,  whose  bodies  contain  a  minimum  of  fluid. 

Severe  Exertion  immediately  after  Leaving  the  Caisson. — Ab  at  the  moment 
of  going  out  of  the  compressed  air  the  system  undergoes  a  violent  reaction, 
it  is  manifestly  unfitted  to  bear  in  addition  a  severe  tax  upon  the  muscular 
strength.  Hence  the  ascent  of  a  long  flight  of  stairs  immediately  after  leav- 
ing the  air-lock  is  as  wrong  in  theory  as  it  has  proved  bad  in  practice. 
Triger,  whose  apparatus  at  Chalonnes  was  so  arranged  that  the  ascent  of  the 
ladder  took  place  in  the  compressed  air,  the  lock  being  placed  at  the  top 
instead  of  the  bottom  of  the  shaft,  found  that  the  men  ascended  a  distance 
of  seventy  feet  without  becoming  in  the  least  out  of  breath — making  the 
ascent,  in  fact,  more  easily  than  if  it  had  been  in  the  open  air.^ 

The  Abuse  of  Alcohol. — Several  writers  have  remarked  that  habitual 
drinkers  are  more  likely  to  be  affected  than  those  who  used  spirits  moderately 
or  not  at  all.  It  is  stated  by  the  director  of  the  work  at  Douchy'  that  the 
attacks  from  which  the  men  suffered  were  "  almost  always  coincident  with 
some  excess  committed  in  the  interval  of  the  shifts."  It  is  ea^  to  perceive 
that,  as  the  disease  is  characterized  by  cerebral  congestion,  the  aDuse  of 
alcohol,  which  has  a  tendency  to  produce  the  same  result,  would  act  as  a  pre- 
disposing cause. 

Entermg  the  Caisson  Fasting. — Jaminet  insists  very  strongly  upon  the 
influence  of  this  cause,  and  cites  instances  to  prove  his  pnosition.  Several 
cases  corroborative  of  his  views  occurred  under  the  observation  of  the  writer. 
One  of  the  rules  for  the  men  working  in  the  New  York  caisson  prohibited 
entering  the  compressed  air  without  having  taken  food,  and  in  addition  to 
this  each  new  hand  was  especially  cautioned  as  to  the  danger  of  disregarding 
this  precaution,  and  the  foremen  were  directed  to  use  every  effort  to  secure 
its  observance.  Yet,  notwithstanding  all  this,  a  number  of  very  severe 
attacks  were  found  to  be  coincident  with,  if  not  dependent  upon,  violations 
of  this  rule.  In  these  cases  epigastric  pain  and  retching  were  prominent 
symptoms. 

Treatment. — The  treatment  of  this  disease  will  depend  upon  the  severity 
of  the  case  and  the  presence  or  absence  of  gastric  symptoms  or  of  paralysis. 
If  we  have  to  deal  with  the  neuralgic  pains  only,  the  chief  reliance  must  be 
upon  anodynes  administered  with  a  liberal  hand.  Fortunately,  the  pain, 
though  very  severe  while  it  lasts,  is  in  most  cases  of  short  duration,  the  attack 
passing  off  usually  in  a  few  hours.  It  is  therefore  quite  practicable  to  keep 
the  patient  under  the  influence  of  morphine  during  the  whole  time,  and  thus 
enable  him  to  escape  entirely  all  extreme  suffering.  But  large  doses  will  be 
required,  the  intense  pain  inducing  a  remarkable  tolerance  of  the  drug. 
Half  a  grain  may  be  given  at  the  outset,  and  a  quarter  of  a  grain  every  half 
hour  afterward  until  relief  is  obtained.  When  employed  hypodermically 
somewhat  smaller  doses  may  be  used. 

In  some  instances  the  very  best  results  are  obtained  from  hypodermic  injec- 
tions of  atropine  at  the  seat  of  pain,  but  in  other  cases  they  rail  to  procure 
relief,  and,  upon  the  whole,  atropine  is  inferior  to  morphine. 

Jaminet,  regarding  the  affection  as  wholly  the  result  of  exhaustion,  relies 
entirely  upon  stimulants  and  concentrated  nourishment,  ignoring  the  aid  of 
anodynes  altogether.  It  is  difficult  to  see  the  reason  for  this,  even  admitting 
to  the  fullest  extent  his  theory  of  the  disease,  for  nothing  can  be  more  ex- 
hausting than  the  intolerable  pain  which  characterizes  this  affection,  and 
nothing  could  act  more  promptly  as  a  restorative  than  an  efficient  anodyne. 

Starting  from  the  theory  already  given  as  to  the  mode  in  which  the  disease 
is  produced,  the  writer  was  led  to  the  idea  that  benefit  would  be  derived  from 

*  Compleji  RenduSf  t.  xiii.,  1841. 
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.file  use  of  an  agent  that  vvnuld  indu«v  contraction  uf  the  eii|>illarii5*,  uud  thus 
Oorrect  the  want  of  ti>ne  which  was  considered  to  lie  at  the  foundation  of  the 
difiicultT.  For  this  purpose  ergot  was  employed,  with  the  belief  that  it  would 
be  useful,  first,  by  cootracting  the  vessels  of  the  brain  and  spinal  cord  and 
relieving  their  congested  state ;  and,  secondly,  by  restoring  tone  to  the  super- 
ficial vessels,  and  thwg  imparting  vigor  to  the  circulation. 

An  extended  trial  warrants  him  in  saying  that  the  reaulta  justified  the 
theory.  In  his  hand?,  though  not  always  successful,  ergot  was  certainly  very 
useful  in  a  considerable  numl>er  of  cades.  He  has  seen  very  severe  pain 
completely  relieved  within  half  an  hour  after  the  administration  of  a  drachm 
of  the  fluid  extract.  In  other  instances  unsteadiness  of  the  limbs,  which 
aeemed  about  to  tJHher  in  paralysis,  yielded  promptly  to  one  or  two  doses.  A 
teaapoonful  of  the  fluid  extract  may  be  given,  and  the  dose  repeated  in  half 
or  three-quarters  of  an  hour»  unlesaj  the  pain  is  relieved. 

Frictions,  with  or  withimt  stimulating  liniments,  are  very  generally  resorted 
to,  and  seem  sometimes  to  give  momentary  relief,  but  it  appears  to  be  rather 
by  occupying  the  attention  of  the  patient  than  by  any  action  occasioned  in 
the  part.  In  some  instances,  when  the  pain  is  confuted  to  a  particular  lociiHty, 
having  the  part  immersed  in  hot  water  will  afford  temporary  relief.  But  the 
use  of  the  general  hot  bath  ia  not  advised,  as  it  is  unsafe  to  increase  the 
already  existing  relaxation  of  the  vessels.  In  several  of  Jaminet's  cases 
paralysis  <mrae  oo  while  in  the  hot  bath.  In  two  of  the  writer's  cases  cold 
was  applied  to  the  spine,  with  apparent  beneflt  in  each. 

Epigastric  pain  is  almost  always  relieved  at  once  by  the  use  of  an  alcoholic 
stimulant  with  ginger,  as  employed  by  Jaminet. 

Vomiting  is  best  treated  with  sinapisms  to  the  epigastrium  and  swallowing 
small  bits  of  ice. 

When  paralysis  occurs  it  is  to  be  treated  on  general  principles.  Cup§  or 
leeches,  with  douchea  and  frictions  to  the  spine,  may  l>e  useful ;  and,  if  the 
cas^  be  protracted,  the  use  of  strychnine  may  be  called  for.  Electricity  may 
be  of  service  in  preserving  the  nutrition  of  the  muscles.  The  bladder  will 
alint^t  certainly  be  involved,  requiring  the  constant  use  of  the  catheter. 

The  cerebral  symptoms  which  occasionally  occur  are,  with  the  exception  of 
coma,  so  transient  in  their  nature  as  to  call  for  no  special  treatmt?nt.  Conm, 
when  it  takes  place,  is  to  be  managed  according  to  the  circumstances  of  the 
case,  as  when  proceeding  from  other  causes.  If  accompanied  by  a  full, 
Btrong  pulse,  venesection  may  be  exp^^dieut. 

There  remains  to  be  considered  a  plan  of  treatment  originally  suggested 
by  Pol,  and  carried  out  to  mme  extent  by  Foley — viz.  returning  tfte  patient 
at  once  into  the  compressed  air.  Foley  says,  tus  the  result  of  his  experience, 
"A  true  specific  is  returning  to  the  caisson,  through  which  means  all  such 
accidents  (pains,  vertigo,  etc)  speedily  disappear.  It  is  to  be  reiM.>rted  to 
unhcir^itatingly  in  all  threatening  cases,  and  the  pressure  should  be  admitted 
rapidly.*'  But  the  means  of  access  to  the  caisson  are  usually  such  that  it 
would  be  difficult  to  remove  a  patient  into  it,  even  if  he  cfmld  be  comfortably 
cared  for  while  there  or  if  his  presence  would  not  interfere  with  the  work. 
It  would  therefore  be  desirable  to  have  facilities  for  employing  compreased 
air  at  some  point  above  ground  which  would  bo  easily  accessible. 

Of  course  the  secondary  elTecLs  which  ari.He  in  protracted  cases  would  not 
be  capable  of  direct  relief  by  simply  reproduelng  the  physical  conditions 
existing  in  the  caisson.  The  most  that  might  be  hopea  for  in  such  caaes 
would  be  that  the  pressure  might  result  in  giving  a  new  impulse  to  the  circu- 
lation in  the  congested  part,  and  thiis  favor  resolution. 

Reasoning  from  hiB  view  of  the  pathology  of  the  disease,  Bert  hm  proposed 
the  inhalation  of  oxygen  in  order  Uy  disjjlace  the  free  nitrogen  from  the 
blood  by  ditfusion.     Experiments  upon  animals  demonetrated  that  the  sound>» 
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produced  in  the  heart  by  the  presence  of  free  nitrogen  speedily  disappeared 
when  the  animal  was  made  to  inhale  oxygen,  the  nitrogen  disusing  into  this 
gas  much  more  readily  than  into  common  air.  But,  though  immediate  death 
was  averted  by  this  expedient,  paralysis  nevertheless  occurred,  and  the  post- 
mortem examination  showed  the  presence  of  bubbles  of  nitrogen  in  the  vessele 
of  the  cord. 
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Inflammation  of  the  Mediastinum. 

Bynokymh. — iMediii.*<tinitis.     Fr.  MMiaetinite ;   tfcr.  Mcdiji^tmitis. 

Lesions  caused  by  iijiliiininiUorv  proce^ei*  in  the  njediiu?tinuni  may,  thco- 
retkiilly,  occur  in  the  tluplkiitiires  of  the  pleura,  sc^piirating  the  pleural 
from  the  mediastinal  cavity.  This  ecinditioii  may  tenninate  in  resohi- 
tion  or  in  effusion  at'  plastir  lymph^  as  in  a  case  ropiirtt^d  hy  Wihlcintuui,  in 
which  the  anterior  mediastinuin  was  filled  with  layers  of  solid  exudation,  the 
perirardinm  inflamed,  aod  its  cavity  distended  liy  six  ounces  ^A'  pus.  The 
eifusioti  appeared  to  have  been  occasioned  by  Jong-continued  pressure  oo  the 
sternal  region.  The  jirocc^ss  is  practically  unrecognizable  during  life,  or  at 
least  possesses  no  de»eribed  clinical  features. 


Abscess  of  the  Mediastinal  Space. 

Galen  ha^  allyded  to  trephining  of  the  sternyni  for  caries  or  Jiecrwis 
inducing  the  formation  of  pus;  and  Petit*  has  furnished  many  instiinces 
of  mediaalinal  abscess  from  the  warfare  of  preceding  centyries. 

Etiology. — I,  Predisposing?  Influences,^ — Mediiuitirml  abscess  is  very  rare, 
at  legist  of  such  dimtmsioiis  aw  to  aiiiiulate  tumor.  The  condition  is  sometimes 
idiopathic,  possibly  due  to  sudflen  expoi^ure  to  cold,'  or  is  as«»ociated  with  the 
rheomatic  diathesis,  but  in  these  cases  some  forgotten  injury  may  have  been 
received. 

Symptomatic  or  secondary  pundent  collections  may  occur  in  connection 
with  oi>erations  uptm  the  neck*  as  trachcntoTny»  also  from  soHcning  gummata 
or  glanders,  or  they  may  be  due  to  a  constitutional  cause,  the  so-called  metas- 
tatic  inflammation  of  the  mediastinal  connective  tiseue  in  the  course  of 
pytemia. 

Scrofulous  suppuration  of  the  lymphatic  glands  may  result  in  seetindary 
abscess.^ 

IL  Exciting  Causes. — The  mediastinum  has  been  fienet rated  by  balls  and 
sabret',  and  in  one  case  the  shaft  of  a  carriage  passed  through  the  anterior 
space,  yet  without  damage  to  the  contjiined  viscera.  Gunshot  fracture  of  the 
sternum,  recorded  in  the  history  of  the  Civil  War  in  America,  seems  to  have 
heeu  very  rarely  followed  by  Hupj>nration,  even  though  the  tissues  have  been 
exposed  to  such  a  degree  as  to  render  the  arch  of  I  he  aorta  distinctlv  visible. 

The  anterior  mediastinum  may  be  threatened  with  inflammation,  wtiich  may 
sometimes  terminate  in  abscess,  as  in  cases  of  caries,  necrosis,  or  fracture  of 
the  sternum. 
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Warner  *  reports  a  case  in  a  boy  aged  thirteen  in  which  two  weeks  after 
fracture  of  the  sternal  bone  a  separation  of  the  edges  of  the  fracture  was 
observed,  the  interval  being  occupied  by  a  tumor  of  considerable  size,  which 
contracted  and  dilated  with  as  much  regularity  as  the  heart.  It  receded  on 
palpation,  and  on  removal  of  the  pressure  the  tumor  immediately  resumed 
its  former  size.  It  subsequently  ruptured,  discharged  the  contents  of  an 
-abscess,  and  the  patient  recovered. 

Goodhart  *  records  a  case  of  acute  mediastinal  abscess  resulting  apparently 
from  injury  produced  by  the  sticking  of  a  piece  of  meat  in  the  oesopha^s. 
A  case  illustrating  the  possibilities  of  direct  iniurv  to  this  region  by  a  blow 
or  fall  has  been  recorded  by  Bennett.  In  a  middle-aged  lady,  previously  in 
good  health,  an  abscess  slowly  formed  and  presented  a  prominence  over  the 
upper  part  of  the  sternum.  Two  months  before  the  lady  had  fallen  in  going 
up  stairs,  and  struck  the  sternum  against  the  stone  edge  of  the  stairs.  These 
examples  have  been  selected  because  they  seem  to  cover  the  possibilities  of 
directly  determining  causes. 

Symptoms. — There  are  three  separate  groupings  under  which  the  symp- 
toms may  be  classified:  (a)  The  latent  symptoms,  which  include  cniefly 
manifestations  of  intra-thoracic  irritation  or  pressure ;  (b)  the  fulminating 
phenomena ;  (c)  the  physical  signs. 

As  a  rule,  mediastinal  abscess  is  accompanied  from  first  to  last  by  deep- 
seated  and  gradually  increasing  pain  and  tenderness  on  pressure  over  the 
sternum ;  but  it  may  be  a  sense  or  constriction  and  oppression  with  boring  or 
throbbihg  sensations.  Sometimes  there  is  merely  a  sense  of  uneasiness  about 
the  chest,  with  pains  of  a  rheumatic  or  neuralgic  character  in  the  shoulders 
or  neck,  brought  about  by  irritation  of  the  intercostal  and  humeral  nerves. 
The  general  health  may  be  impaired,  and  irritation  of  the  pneumogastrics 
may  be  manifested  by  dyspepsia,  nausea,  vertigo,  syncope,  headache,  dysp- 
noea, and  inability  to  lie  down.  Laryngeal  irritation  is  shown  by  tough,  or 
spasm,  with  dryness  of  the  throat;  a  frothy  mucus  may  be  expectorated,  with 
occasional  rigors,  sweatings,  and  irregular  febrile  movement.  When  abscess 
follows  severe  injuries,  such  as  fracture  or  wounds,  distinct  evidences  of 
phlegmon  appear,  possibly  within  a  week,  accompanied  by  intermittent  fever 
with  rigors,  and  a  sense  of  weight  and  op])ression  in  the  front  of  the  chest, 
with  pain  in  coughing  and  drinking,  or  breath lessncss,  "  as  if  one  had  been 
running"  (Petit). 

The  pressure  symptoms  of  mediastinal  abscess  are  never  so  grave  as  in 
other  forms  of  mediastinal  tumor,  since  the  diffluent  contents  of  an  abscess 
occasion  less  compression  of  the  mediastinal  viscera,  or  when  the  intra-tho- 
racic tension  is  excessive  it  seeks  a  channel  by  which  the  pus  is  evacuated. 
The  pressure  symptoms  are  least  marked  when  the  abscess  is  located  in  the 
anterior  mediastinum. 

There  may  be,  on  inspection,  a  distinct  prominence  over  the  upper  part  of 
the  sternum,  with  or  without  redness  or  oedema.  Palpation  may  enable  one 
to  recognize  fluctuation  on  the  borders  of  the  sternum  with  tenderness.  The 
tumor  may  pulsate,  but  the  pulsation  never  acquires  the  expansile  character  of 
aneurism.  Dulness  on  percussion  may  be  marked,  and,  according  to  Daude, 
the  dulness  under  the  sternum  may  undergo  a  change  by  alteration  of  the 
position  of  the  patient.  The  heart  sounds  may  be  heard  distantly  and  indis- 
tinctly. The  respiratory  murmur  may  be  whistling  over  the  region  of  the 
trachea,  and  in  the  chest  a  few  moist  r&les  may  indicate  venous  congestion, 
with  exudation  into  the  bronchial  passages ;  otherwise  the  condition  of  the 
lungs  will  probably  be  normal.  The  entire  series  of  pressure  svmptomF 
common  to  intra-thoracic  growths  may  be  present,  especially  if  the  poste- 

^  Avuer.  Journ.  Med.  Sri.,  Apr.,  1878.  *  PcUh  TVnruf.,  London,  vol.  xxvii. 
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riar  luediaatinmn  is  invaded,  and  may  correspond  with  thcM^'  of  int'diii^ 
tinal  tumors  in  general 

DUKATION  AND  PRGGNoeis. — The  causal  relations  of  ab^ces^s  in  the  iiiedi- 
afitinum  are  so  various  that  it  is  only  iK>s«ible  to  deeide  the  question  of  dum- 
tion  ailer  weighing  the  possibilities  of  treatment.  Ti^e  persistence  of  the 
abscess  is  also  decidedly  governed  by  the  thoroughness  of  the  drainage  after 
opening  has  been  a  fleeted. 

The  PROONOsiB  depend:?  upon  the  etiology  and  the  fulfilment  of  the  indi- 
cations for  treatment  by  drainage.  Pressure  on  the  heart  and  the  great  ves- 
sels which  proceed  fruui  its  base,  the  descending  aorta,  cesophagus,  tlie  pneu- 
mogastries,  and  the  internal  thoracic  circulation,  must  be  considered  as 
complications  adverse  to  a  favorable  proL^nosis  unless  speedy  relief  is  [x>s- 
sible.  Prominent  pressure  syraptonis  indicate  an  implicit tion  of  the  intra- 
thoracic glandular  syst^^m, 

OiMPLfCATioNS,  Termination. — The  abscess  may  open  into  any  of  the 
internal  viscera — the  trachea,  bronchi,  or  cBsophagus.  A  favoral>le  case 
lerininating  by  rupture  into  the  hitter  passage  is  rcpoite<l  by  Bennett*  At 
tir^t  a  teaspoonful  of  bright  fluid  blood  was  coughed  up,  and  the  day  folluw- 
ir»g  from  two  to  three  ounces  of  purulent  matt<LT  Ibliuwed.  The  discharge  of 
pus  continued  fi%^e  weeks,  the  sternal  swelling  aubsidiiig  pari  passu. 

The  pleura  and  periairdiuni  have  both  been  recorded  as  points  of  outlet. 
The  pus  can  even  sink  down  into  the  inguinal  or  lumbar  region.  Sponta- 
neous external  opening  is  said  to  occur  mmt  frequently  ou  a  level  with  the 
second  rib  to  the  lefl  of  the  sternum. 

DiAGNi>si8. — Tlie  difl'erential  diagnosis  between  abecess  aiid  other  medias- 
tinal growths  will  be  considered  in  the  section  on  Mediastinal  Tumors. 

Treatment. — The  exploratory  puncture  is  to  be  recommended  if  a  fluc- 
tuating tumor  appear  presenting  the  general  s^ymptoms  of  abscess.  Rest, 
local  sedative  applications,  and  the  relief  of  pain  are  |x>sitive  indications. 
Petit,  Agnew,  and  others  have  applied  the  trephine  to  the  sternum  in  search 
of  pus,  with  a  fiatisfactory  result.  It  is,  however,  generally  conceded  that 
it  iw  better  to  wait  until  pointing  occurs,  as  the  area  of  t!ie  sternum  is  so 
limited  that  in  all  probability  matter  forming  behind  it  would  s|>eedily  make 
its  way  to  the  surface  in  an  intercostal  space  at  one  of  the  margir^s  of  the 
hone.  If  the  abscess  be  deewr  or  due  to  scrofblous  or  syphilitic  caries  of 
the  sternum,  the  matter  whidi  forms  may  escape  into  the  neck  or  through 
[perforations  of  the  bone.  The  latter  may  be  congenitally  present  or  due  to 
diseiLse.  Caries,  necroeis,  or  fracture  of  the  bone  may  oiake  trepliining  oldi^^- 
atory,  or  the  jiame  indication  may  prevail  if  a  dcpenilent  flow  of  pus  sufficient 
to  drain  the  cavity  is  not  otherwise  obtainable.' 

A  similar  line  of  treatment  would  be  indicatoii  if  there  wtLi  no  tendency  to 
external  prtijiting,  and  evaeuation  into  the  vLseera  seejoed  tlireatencd. 

Excision  of  the  whole  or  part  of  the  sternum  for  al)?ici^f^,  cancer,  or  other 
causes  seeniB  to  have  been  fairly  successful.  Heyfelder'  had  eollceted,  in 
lMf»3,  18  established  eases,  in  which  there  were  17  re<H)verieh  and  1  death. 

Adhesions  u.^ually  prevent  a  double  pneumothorax,  even  when  the  sternuju 
and  ribs  have  been  rt^sected.  Unilateral  pneumothorax  is  not  necessarily 
fat^l. 


Mediastinal  Tumors. 

Anatomy.— The  mediastinum   b*  the  space  which  the  two   pleural  tem 
leave  between  them  in  the  antero-posterior  plane  of  the  chest,  and  which 

*  f'hiuRai^ac,  Draiti  de  la  SuppHrftlion^  tome  ii.  p.  330, 

*  Ti^it^  it^it  R^Heetiim8^  traduit  de  l*Alli?iTiiiiiH  avee  Additinn»  et  Ni»te8.  pnr  le  r»mi€nr 
Btiekels,  8tra«barg  et  Paris,  1863. 
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contains  all  the  thoracic  vbcera  except  the  lungs.  It  is  subdivided  into 
three  parts — the  anterior,  middle,  and  posterior  mediastinum,  A  superior  \ 
mediastinum  has  also  been  described.  The  space  between  the  pleural  6ac9  * 
occupied  by  the  heart  enclosed  in  the  pericardium,  the  vena  cava  superior, 
the  aecendLug  aorta,  the  pulmorjary  arteries  and  veins,  the  phrenic  nerves 
with  their  accompanying  arteries,  and  the  bifurcation  of  the  trachea  and  root* 
of  the  lungB  with  some  Dronchial  glands,  takes  the  name  of  the  middle  medi- 
astinum. 

The  anterior  mediastinum  is  narrow  in  the  middle,  where  the  edges  of  the 
lungs  nearly  meet,  wider  above,  where  the  lungs  diverge,  and  widest  of  all 
below,  for  the  same  reason.  It  is  very  shallow  from  before  backwartl,  and  il 
i.s  limited  posteriorly  by  the  anterior  layer  of  the  j>ericardium,  in  frorjt  by  the 
sternum,  with  the  fmh,  sixth,  and  a  small  portion  of  the  ^seventh  cotittal  carti- 
lages, and  by  the  triangnlaris  stern i  niu&ele.  The  region  is  occupied  simply 
by  connective  tissue,  save  in  its  upper  part,  where  lies,  when  it  still  persigtsu, 
the  shrivelled  reinnauts  of  the  thymus  body.  It  also  contains  a  few  lymphatic 
glands  and  the  left  internal  mamniar}'  artery  and  vein. 

The  superior  mediastiouni  is  bounded  by  a  plane  passing  through  the  lower 
piirt  of  tlie  body  of  the  dorenl  vertebra  behind  and  the  junction  of  the  maixu- 
orium  and  the  gladiolus  in  tront.  Its  iip|>er  limit  corresponds  to  the  ttujjerior 
aperture  of  the  thorax.  The  conteoti*  of  this  space  are  the  transverse  por- 
tion of  the  arch  of  the  aorta  and  its  three  large  branches,  the  trachea  and 
oesophagus,  the  thoracic  duet,  the  innominate  veins,  upper  part  of  the  supe- 
rior vena  cava,  left,  recurrent  hn'}^gea!  nerve,  phrenic,  pncumogastric,  and 
ciirdiac  nerves,  with  lymphatic  gland.*^  and  remains  of  the  thymus  body. 

The  posterior  mediastinum  is  triangular  in  shape,  placed  in  front  of  the 
lower  border  of  the  fourth  dorsal  vertebi-a  downward,  and  bounded  anteriorly 
by  the  pericardium  and  roots  of  the  lungj^.  The  lateral  boundaries  are  formed 
by  the  pleurie.  The  space  contains*  the  descending  thoracic  aorta :  in  front  1 
of  the  aorta  the  oesophagus  with  the  poeurtiogastric  nerves,  the  left  in  front, 
the  right  behind.  On  the  right  of  the  aorta  is  the  vena  axygm  major ; 
between  this  vein  and  the  aorta  is  the  tlmracie  duet ;  superiorly  is  the  tracnea; 
inferiorly  are  the  sphiiKhnie  nerves  and  the  poeterior  mediai«tinal  lymphatie 
glands. 

Definition. — There  are  three  principal  forms  of  morbid  growths  in  the  ' 
mediastina — sarcoma^  hTiiphonia  or  lymplmdenoma,  and  carcinoma.  Hyper- 
[\h\Mii  of  the  mediastinal  ghmds  also  may  arise,  intertwined  with  various  dh- 
eases,  such  ajs  phthisis  (especially  the  form  known  as  pneumonic),  pertufieiis», 
aneurism,  rnchitijs,  and  syphilis.  Enlargement  of  the  fvmphatic  glajids  may 
occur  in  connection  with  tnt^  scrofulous  diatheBiB,  or  similar  enlargement  ilsvo- 
elated  with  primary  subaeute  or  chronic  bronchitis  and  the  varieties  of  eatur- 
rbfil  fever  and  itifluenztu 

Allusion  in  thiii  place  will  only  be  made  to  the  rare  instaneee  in  which 
uncomplicated  enlargement  of  the  thoracic  glands  occurs  in  the  nuHliastinal 
spaces.  Aneurism,  abscess,  and  pericardial  effusions  will  be  referred  to  only 
in  so  far  as  they  affect  difrerential  diagnosis. 

Mediastinal  tumors,  however,  include  certain  forms  which  have  the  interest  i 
of  pathological  curiosities  rather  than  possessing  a  clinical  importance.  Cysts  ' 
in  this  region  are  rare,  mostly  of  embryonic  origin  (dermoid),  and  contain 
epithelial  structure,  such  as  hair,  sebaceous  and  sweat-glands,  teeth,  and  occa- 
sionally bone,  cartilage,  and  other  tissues.  These  cysts  ot\en  develop  rapidly 
and  may  attain  great  size.  LifK>mata '  occur  as  the  result  of  an  undue  incrt^a^* 
of  the  mediastinal  fat,  and  are  associated  with  accumulation  of  the  same  in  the 
pericardium  and  in  the  system  at  large.  8ucb  tumors  are  rare  and  of  ver>' 
gradual  development,     Kronfein*  has  described  a  congenital  lipoma  of  the 


*  Heigel|  Virchoufa  ArrJi.^  vol.  xlix. 


'  LangenlHfck,  Klmic-,  p.  157. 
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anterior  mediastiimm  in  a  cbiltl  a^ed  ihk?  yeai%  which  found  its  way  through  an 

iutercostal  spat'e  and  then  rapidly  iiKTeatted  in  size.     Fibromata,  ueteoniata, 

[and  endiondroma  are  also  possible  nK»dia.*?tinal  and  pulmonary  tumors,  but 

[are  seldom  met  with.     Exostoses  may  form  upon  the  internal  surface,  and 

'gummata  upon  tlu^  anterior  and  posterior  surfnces  of  the  sternum. 

PATUOLOciY  AND  MoRBiD  Anatomv, — Fuliiionary  processes  a^oeiated 
with  bronchial  catarrh  frequently  lead  to  enlargement  of  the  bronchial 
glands,  because,  owinp  to  the  impervious  character  of  the  basement  mem- 
brane of  the  bronchial  passage?,  the  nmcouis  and  epithelial  portion  of  the 
exudation  is  expect^irated,  and  that  tiortion  of  tlie  exudute  which  occurs 
from  the  bronchial  blood -ve^M*els  is  ansorbed  and  <'arried  by  meant*  of  the 
pulmonary  lymphatics  to  the  bronchial  gland.s.  Tubercular  deposits  fre* 
queutly  occur  in  the  glands  of  the  posterior,  and  nmch  less  frequently  in 
those  of  the  anterior,  raedia^tinum. 

Independently  of  the  above  conditions,  ca^^eating  bronchial  glands  have 
been  found  as  complications  of  scarlatina  with  nephritis  or  tubercular  menin- 
gitis. An  interesting  case  of  tbis  condition  has  been  reported  as  following 
an  abscess  in  the  glands  at  the  root  of  the  neck  as  a  sequel  to  mcaslea  nine 
months  l>eforeJ  Riege!  also  mentions  an  instance  in  which  some  of  the 
mediastinal  glands  were  enlarged  to  the  size  of  hen's  egg^.  The  trachea  was 
.  compressed  at  the  point  of  bifurcation,  so  that  its  calibre  was  reduced  to  one- 
third  its  natural  size.  This  case  was  free  from  other  ghindular  enlargements. 
C(jupland  lias  describe<l  a  case  in  a  boy  four  years  of  age.  in  whom  the  cer- 
vical glands  were  enhirged  and  idiopathic  Ijyperphisia  of  the  bronchial  glands 
was  suspix'tcd.  Autopsy:  On  raising  the  sternum  a  collection  of  indurated 
glands  was  found  in  the  anterior  mcdiiLstitmm,  and  over  the  root  of  the  right 
lung  one  «>f  these  glands  had  broken  clown  into  a  cheesy  mass.  A  chain  of 
enlarged  lymphatics  accompanied  the  right  bronchus.  The  hirgest  cjiseous 
mass  bad  ulcerated  through  tiie  tnichea  just  above  the  origin  of  the  right 
bronchui^  by  an  aperture  measuring  half  an  inch  along  the  axis  of  the  tube, 
while  for  half  an  inch  above  its  lumen  was  compreesed.  In  this  c^ise  the 
right  lung  w*iis  solidified  and  contained  cheesy  matter*  with  a  cavity  at  the 
apex.  The  father  of  the  child  had  alsci  suttcrcd  from  increase  in  the  gland- 
ular tisBues, 

The  historical  literature  of  intra -thoracic  morbid  growths  has  been  exhaust- 
ively reviewed  in  a  monograph  by  Cockle,  hut  until  within  the  last  fifteen 
years  little  attempt  was  made  to  separate  mediastinal  tumors  into  definite 
groups. 

Our  present  knowledge  on  tliia  subject  was  first  shapeil  hy  Virchow,'  since 
which  period  nunicrous  eases  have  been  recorded. 

Sarcoma  of  the  Mediaatinum. — Primary  sarcomatous  growths  are  relatively 
uncommon.  In  75<>fi  cadavers  examined  at  the  Marine  Hospital  at  Kronstadt 
there  were  found  158  malignant  tumors^  127  l>eing  careinonmtous,  the  other 
31  being  sarcomatous.  In  24  eases  reported  bv  Kabnlich*  13  occurred  in 
the  anterior  mediastinal  region,  and  a  similar  location  was  found  in  a  caae 
Teported  by  the  writer,^  also  in  one  instance  reported  by  West/ 

The  anterior  modia^inal  space  is  a  favorite  location  for  tlie  origin  of  the 
purely  sarcomatous  form  of  tumor  Sarcoma  may  arise  from  a  persistent 
thymus  (as  in  cases  reported  by  Gee,  Churchy  and  Powell),  from  the  parietal 
or  visceral  lavers  of  the  pericardium  or  pleura,  from  the  periosteum  of  the 
sternum,  or  from  the  mediastinal  connective  tissue.* 

*  Bee  PrxM.  Soc.  Dnvdm,  I8tf4.  •  FirfAow'*  Archits  Bd.  xdii.  Heft  3. 

•  PkxMu.  MM.  Nni%  MiiTL'h  15,  18H4.  •  Path,  Soc.  LonHm,  1883, 
'  Kahnltch,  loc,  ciL,  dencribes  13  m  orlgiaating  in  the  connective  liasue  of  the  an* 

terior  tnedlastinum,  5  in  the  perioeteum  of  the  fltemnm,  and  1  in  the  pericardial  sub- 
atAiire. 
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In  a  dipcase  of  thw  rare  nature  we  can  best  formulate  an  idea  of  the  cha- 
racter of  the  growths  by  tlie  recital  of  a  few  typical  cases.  In  an  autopsy 
made  by  the  writer,  on  removing  the  sternum  and  cartilages  they  were  found 
to  be  adherent  on  the  right  side  to  a  mass  which  occupied  the  anterior  medias- 
tinum (see  Fig.  53).  The  growth  was  seven  inches  long,  measuring  ^m  the 
?ternal  notch,  and  terminated  in  a  somewhat  diffused  thickening  of  the  vis- 
ceral pleura,  wliich  covered  the  anterior  margin  of  the  upper  and  middle 

Fig.  53. 


I,  tumor;  2,  aorta ;  3,  right  ventricle  of  heart 

lobe  of  the  right  lung.  The  growth  was  two  and  a  half  inches  broad.  It 
overlaid  the  aorta,  pulmonary  artery,  and  the  vessels  of  the  neck.  The 
calibre  of  the  trachea  was  slightly  diminished.  The  glands  of  the  neck  were 
unaffected  on  either  side.  The  posterior  mediastinal  glands  were  very  slightly 
enlarged  along  the  sides  of  the  trachea  and  upper  bronchi.  Laterally,  at  the 
lower  portion  of  the  growth,  the  pulmonary  pleura  was  thickened  at  the  line 
of  contact  with  the  tumor,  but  tne  lungs  were  free  from  any  traces  of  dis- 
ease. The  new  formation  was  of  fibrous  consistence,  of  a  gray -white  color,  and 
through  its  centre  a  softened  tissue  was  found.  Microscopic  examination 
showed  the  growth  to  be  composed  of  medium-sized  lymphoid  cells  mixe<i 
with  spindle-shaped  cells,  and  imbedded  in  a  homogeneous  stroma  or  a  stroma 
which  consisted  of  reticulated  fibres  and  wavy  fibrous  tissue.  Other  portions 
of  the  body  were  normal. 

In  West's  case  the  tumor  also  occupied  the  anterior  mediastinum,  extending 
toward  the  second  left  intercostal  space.  The  mass  was  about  the  size  of  a 
boy's  head,  soft,  cellular,  and  adherent  to  the  upper  lobe  of  the  left  lung ;  it 
also  rose  into  the  epistemal  notch  and  left  supra-clavicular  fossa.  The  bra- 
chial plexus  and  vessels  of  the  left  side,  subclavian  and  carotid  arteries,  the 
jugular  and  innominate  veins,  were  imbedded  in  the  tumor.  The  left  bron- 
chus and  a  portion  of  the  trachea  were  flattened.  The  left  phrenic  and  left 
pneumo<ra.^tric  nerves  passed  through  the  mass,  and  on  dissection  were  found 
much  thickened  as  they  ran  through  the  tumor.     The  tenth  nerve  measured 
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three  tim^  its  normal  diumottT,  and  was  pushed  out  of  its  courae  nearly  an 
inch  from  the  canitid.  The  recurrent  laryngeal  was  abo  thickened  ;  the  right 
pneiimogastric  and  phrenic  nerves  were  not  involved.  The  heart  lay  beneath 
the  tumor ;  nodules  of  the  new  growth  were  found  upon  the  anterior  surface 
of  the  heart  and  along  the  vessels  issuing  from  it.  No  secondar}^  deposit  was 
found  in  the  lungs  except  at  the  margin  of  the  left  upper  loHc,  into  which 
the  tumor  apread  directly.  The  t^pleen,  liver,  kidneys,  and  lumbar  glands 
were  normaL 

Microscopic  examination  determined  the  growth  to  be  a  round-celled  sar- 
coma, the  thickening  of  the  nerves  being  due  to  infiltration  by  similar  small- 
celled  growth. 

In  primary  sarcoma  of  the  raediastimim — and  the  same  is  true  of  lymphu- 
denoma — the  invasion  of  the  various  intra-thoracic  organs  is  chiefly  by  con- 
tinuity or  direct  spreading  of  the  growth.  The  lymphatics  of  the  neck  are 
very  rarely  implicated  in  this  form  of  malignant  disease;  and  while  in 
lympho-sarcoma  the  glaods  may  be  involved ^  they  are  not  so  frequently 
as  in  cancerous  processes.  Sarcomata  of  the  mediastinum  with  implication 
of  the  lungs  and  pleura  are  more  frecjueotly  eecondary  processes;  indeed, 
the  lungs  would  seem  never  to  be  the  seat  of  primary  s-arcoma.  The  pleural 
tissues,  however,  may  be  primarily  involved.  Lepine,  Birch-Rirschfcld, 
Bohme,  Eppinger,  Schultz,  Greenish,  and  others  have  reported  cases  in 
which  the  growths  were  abundantly  distributed  in  the  pleural  tissues  as 
primary  formations.  The  point  of  origin  is  believed  to  be  either  directly 
from  the  ordinary  connectivc-tiHsue  cells  or  from  the  endothelhini  of  the 
lymphatics. 

Secondary  sarcomata  may  form  in  the  mediastinum  or  in  the  lungs  within 
a  month  or  so  long  as  a  year  after  the  removal  of  tumors  from  other  parts  of 
the  body»  probably  by  metastasis  prior  to  the  removaL  In  some  of  these 
CEfies  the  seat  of  original  growth  and  the  neighboring  glands  may  be  entirely 
healthy. 

In  a  typical  case  of  multiple  osteoid  sarcoma  of  the  lung  reported  by  West 
fleshy  vegetations  were  found  on  the  visceral  pleura :  upon  the  parietal  pleura, 
over  the  seventh  rib,  two  inches  from  the  spine  and  growing  from  it,  was  a 
lobular  spongy  miLss  ttA  large  as  an  orange,  but  perfectly  disconnected  with 
the  parts  beneath.  The  right  luug  was  irregular  in  i<hape,  owing  to  the  pres- 
ence of  mjk^ses  of  new  growth  in  its  different  parts.  The  middle  lohe  seemed 
almost  completely  converted  into  the  new  growth.  Between  the  lower  lobe 
and  the  diaphragm,  but  attached  to  the  lung,  was  a  xubbr  the  aixe  of  a  cricket- 
ball,  covered  with  a  dark,  laminated,  but  easily  separated  coagulum.  The 
tumor  occupied  the  upper  lobe  of  the  left  lung,  foroung  an  irregular  oval 
mass  six  by  four  and  a  half  inches.  It  was  white  in  color,  and  adherent  to 
its  upper  border  was  compressed  lung- tissue.  There  were  also  four  or  five 
indejiendent  nodules  situated  near  the  surface,  and  of  a  white  color.  The 
lower  lobe  contained  one  medium-sized  growth  and  four  or  five  small  ones. 
The  bronchial  glands  were  not  involved.  The  tumors  appeared  soil  and 
tpongy,  but  on  mcision  they  were  found  so  hard  that  a  knife  could  scarcely 
tlivide  them. 

Frequently,  the  lungs  are  found  infiltrated  with  sarcomatous  nodules  of  a 
soft  consistency,  varying  in  size  from  a  walnut  to  an  orange.  To  sum  up : 
primary  sarcomata  may  be  the  round-  or  spindle-celled  variety ;  but  myeloid 
sarcomata  also  occur,  chiefly  as  secondary*  growtlis.     (See  Fig.  54,) 

Lympho-sarcoma  of  the  Mediastinum.— Lympho-sarcoma,  lymphoma,  or 
lymphadenoma  is  the  form  of  malignant  process  which  probably  includes  the 
majority  of  caaee  of  primary  mediastinal  growth.  It  is  sometimes,  however, 
a  part  of  a  more  general  disease,  affecting  more  or  less  the  whole  glandular 
sjrstem. 
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Murchison*  chissitied  tlie  first  case  of  thi«  disease  involving  the  mtmtint'B, 
liver,  iiieseDtery,  ixnd  heart.  The  same  obsorver  the  following  year  descTil>ed 
a  case  in  which  the  ghiiids  of  the  neck,  inediastinuiij,  axilla,  and  spleen  were 
involved.     Wunderlich  has  recorded  a  case  of  malignant  mediastinal  d]£e4isej 

Fio.  54. 


L.UM6. 


/ 


From  photojjfrftph  of  a  ca»e  of  Pruf<»f*»or  Oalei's.  ^howrln^f  pwnndjiry  ujycluid  «>ftrcoiuB  r  i 
lipp«arii]g  silx  moitths  after  renioval  of  niTelf>i<l  Mircoma  of  radium.    The  tumor  flg 
ooeopjei]  iho  frout  of  the  thortix  lying  heneaili  tlic  sternum  und  the  cartt1n»r«aaii  ii«  |„, 

Mide,  pushing  bauk  :itid  comply  tv I y  coy erlfi^  thf  ptiricardiuru.    II  was  lotisely  ndhereut  io  chc  tib*  s«*d  ' 
Btcmuni,  end  ftppenrdd  to  mw  tram  iho  ptilmonary  pleura,  to  which  it  wa«  m  t»ch«d  In  a  Urge  part 
of  its  ejitvDt,  and  only  had  peaetrated  the  luirg  at  ooc  spot  on  the  ttnierior  t>onIcr  of  upper  lobe. 
Right  Iting  contained  secon^fLry  nukaseo,  chleUy  In  the  pleura. 

which  conimenced  in  the  glands  of  the  neck ;  but  the  cervical  glands  may  be 
t^normously  enlarged  without  impliration  of  the  bronchial. 

The  gcocnil  discas^e  dates  back  to  the  time  of  Hodgkin,  Bright^  and  Wilkes, 
and  waB  then  known  as  anjcnna  lyniphatica.  It  bai*  been  siM^ciHcally  de- 
scribed by  Virchow,^  (!omil,  and  Ranvier  as  independent  of  leukiernia.  and 
was  designate*!  lymphiid^nie.  It  wtis  iKJticed  by  Trousseau  under  the  title  of 
ad^nie^  and  Ogle  and  numerous  clinical  observers  since  have  also  recorded 
cases. 

As  a  mediastinal  growth  the  characteristics  of  lynipho-sarcoma  can  be 
made  more  vivid  by  the  reproduction  of  one  of  the  first  cases  reconled  of  this 
disease.  On  removing  the  sternum  and  cartilages  they  were  found  adherent 
to  a  mass  occupying  the  anterior  mediaatinym.  The  njorbid  growth  reached 
backward  to  the  trachea,  surrounding  it  with  a  thickneas  posteriorly  of  a 
r|narter  of  an  inch  ;  it  extended  downward  to  the  bifurcation  of  the  trachea, 
and,  involving  the  superior  prolongation  of  the  |>encardiuni,  invaded  and 
greatly  thickened  the  parietal  part  of  that  membrane,  covering  the  heart  at 

^  Path.  Soe,  Traitii,^  Lf:>ndon^  vob.  xx.  iind  xxL,  together  with  a  sunmiiiry  nf  tii»^  litera- 
ture of  the  subjeit. 

^Die  Krufikhnften  Giifehu>uhtej  Band  ii.  p.  376. 
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its  upper  half.  The  diseased  structure  reached  upward  to  the  root  of  the 
n<^ck,  involving  the  anterior  mediastinal  glands,  and  surrounded  the  trachea 
by  a  thin  layer  ns  high  as  the  thyroid  cartilage,  Some  of  the  glands  on  each 
side  of  the  neck  were  afirected  ajs  high  na  the  angle  of  the  jaw.  Laterally, 
the  morbid  growth  extended  on  each  side  to  the  line  of  junction  of  the  carti- 
lage.s  witli  tlieir  ribs,  displacing  the  anterior  margin  of  the  luog.  The  pul- 
monary pleura  was  involved  and  thickened  at  the  line  of  contact,  and  the 
right  lung  at  the  upper  part  of  its  anterior  margin  was  invaded  from  the 
pleura  by  white,  fibrous- loo  king  branched  bands.  At  the  lower  part  of  the 
anterior  lobe  the  lung  was  also  invaded  from  the  pericardium.  iSome  of  the 
glands  at  the  root  of  the  lung  were  involved  by  extension,  but  thev  were  not 
genemlly  aifectedj  nor  was  the  lung  invade<i  except  to  the  limited  extent 
above  mentioned.     The  heart  and  pericardium  were  free  from  disease.' 

The  uialignant  growths  of  the  mediat^tinal  region  implicate  the  surround- 
ing structures  so  rapidly  that  it  is,  as  a  rule,  quite  impossible  to  determine, 
even  after  death,  the  starting- point  of  the  disease  ;  and  while  lymphadenoma 
can  originate  in  the  same  tissues  as  the  other  forms  of  sarcoma  already 
alluded  to,  yet  it  in  most  cases  probably  originates  in  the  lymphatics  of 
the  anterior  or  posterior  mediastinum. 

In  reference  to  the  location  of  this  form  of  njorbid  growth,  we  find,  on 
consulting  a  series  of  cases  reported  by  Fen  wick.  Eve,  Payne,  Peacock, 
Powell,  Murchison,  Bennett,  Dickinson »  that  the  region  for  principal  devel- 
opment seems  to  be  the  anterior  me4iiastinal  space,  although  in  eeveral  instancea 
the  posterior  me*lirtstmal  region  was  also  inv<dved. 

The  characteristics  of  the  growth  of  lymphadenoma  are  the  involvement 
by  continuity  of  all  adjacent  tissues,  thus  atfording  a  contrast  to  secondary 
siircomata.  The  glands  of  the  neck  are  sometimes  invaded,  but  are  unaffiected 
in  a  considerable  proportion  of  cases.  The  lungs  may  be  involved  slowly^ 
tlie  growth  following  the  lymphatic  paths  along  the  bronchial  or  vascular 
sheaths.  The  malignancy  of  lympho-sarcoma  is  unquestionable,  but  be  a 
local  gro^rth  it  is  less  so  than  when  the  process  is  general ;  it  is  less  malig- 
nant than^cjincer  or  certain  forms  of  sanoma. 

Carcinoma  of  the  Mediastinum. — Primary  carcinoma  of  the  mediastinum, 
as  separated  from  the  foregoing  groufjs,  is  relatively  rare ;  even  as  a  second- 
ary growth  the  same  is  true,  unless  it  directly  piMietrates  the  chest-wall  from 
a  canc^erons  breast.  The  cancerous  growths  prc^ient  a  sr)ecial  peculiarity  in 
the  fact  that  they  incorporate  all  the  tissues  with  which  they  come  in  contact, 
and  are  followed  by  contraction.  Carcinoma  oftf^n  origi nates  In  the  lymph- 
tissue  at  the  root  of  the  lung,  and  nuiy  fonn  a  ujass  which  may  involve  the 
bronchial  glands,  luwir  part  of  tlie  tmchea,  the  right  and  left  bronchi,  and 
surround  t!ie  aorta  and  «uso}»hagus.  Scirrlious  cancer  frequently  originates 
in  the  tissues  at  tlie  Tooi  of  the  lung  surrounding  the  bronchi  and  vessels, 
compressing  tliem,  and  exteudiug  by  branching  rays  tli rough  the  lung-sub- 
stance  toward  the  periphery,  following  the  course  of  the  large  bronchi,  the 
lymph  or  arterial  vessels,  Carcinomjitous  formation  may  also  originate  in  the 
follicle-s  of  the  mucous  glands  of  the  l)ronchial  tubes,  and  the  mucous  mem- 
brane of  the  same  is  frequently  ulcerated  by  extension  of  the  morbid  pro- 
oesB.  The  mucous  membrane  of  the  bronchi  may  be  covered  with  villons- 
like  formations  springing  fnmi  the  surrounding  growth,'  Obstruction  of  the 
bronchial  lumen  by  carcinomatous  growth  may  prevent  the  expectoration 
of  the  brcmchial  secretions,  and  dilatation  of  the  broru-hiai  tubes  may  be 
consecutive.  These  dllateii  tubes  may  become  fiUed  with  pus  from  aaeoci- 
ated  bronchitis  or  forms  of  catarrhal  pneumonia, 

*  Powell,  P'l/A.  IVatvi.,  vol,  xxu,  T^Midon. 

*  See  Ibises  by  Bennett  atit!  WiHiams,  [jf/mL  Pnih,  TVana,,  vols,  xix,  lUid  xxiv, ;  hIho 
Burruws,  MM.'dur.  Trmtj*.^  vmL  xxvii. 
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The  gpecml  pntho logical  characteristics  of  c-ancerous  growths  are  that  they 
exist  most  frequently  in  the  posterior  med  last  in  uuj,  and  tlberefore  exert  Hpeeial 
pressure  on  the  respiratory  passages.  Again,  they  are  subject  to  contractiou, 
by  which  the  various  pulmooary  structures  are  fuse<l  together.  Hard,  nodu-  | 
lated,  cervical  glands  usually  appear  in  the  supra-clavicular  spaces,  affbrdinff 
siieciai  contrast  in  this  respect  with  the  pure  sarcomata.  Since,  in  general, 
the  same  tissues  may  be  affected  as  in  lympho-sarcoma  or  other  processes 
alTecting  the  bronchia!  glands,  a  positive  diagnosis  can  usually  only  oe  made 
by  a  microscopic  study  of  the  growth.  Only  one  hmg  is  usually  implicated, 
while  the  sarcomata  spread  by  extension  in  till  directions  and  may  involve 
both  lungs. 

The  effect  upon  the  lungti  of  mediastinal  pressure  on  the  bronchial  tul>ee  ' 
may  be  very  serious.  Collapse  of  the  bronchial  tubes  and  ofdenia  of  the 
lungs  may  ensue,  or  subacute  catan-hal  inflammation  with  consolidation— 
a  process  which  has  been  described  by  Fuchs  as  a  form  of  pneumonia  under 
the  title  of  apneumatosis.  The  affected  tissues  not  uncommonly  bi-eak  down 
by  necrotic  disintegration,  which  may  lead  to  the  formation  of  cavities  some- 
times erroneously  described  as  resulting  from  softening  of  cajicerous  nodules. 

Pleural  effusions  are  prontinent  in  tbe  clinical  history  of  malignant  intra- 
thoracic disease,  and  es[>ecially  in  mediastinui  processes.  These  effusions  are 
consequent  on  pressure  on  the  iiitra-thonicic  circulation,  or  may  be  traceable 
U)  inflammation,  either  developed  by  irritation  of  the  contiguous  morbid  pro- 
cess or  extension  of  the  same  opon  the  serous  membrane.  Purulent  pleural 
ooUectious  have  been  noted  in  certain  cases,  and  they  may  be  hemorrhatnc 
In  31  cases  in  which  the  character  of  the  eflbsion  was  mentioned,  6  only  1 
were  tinged  with  blood*  This  characteristic  is  therefore  simply  of  relative 
importance.  Pericardial  eflusion  is  also  possible  from  caua^  similar  to 
those  operating  upon  the  pleural  tissues.  Pressure  may  occasion  dilata- 
tion or  thrombosis  in  the  vena  cava.  The  vessels  of  the  neck  suffer,  either 
directly  from  pressure  inducing  dilatation,  or  by  being  converted  int^3  rigid' 
tubes,  allowing  of  no  adaptation  to  the  amount  of  blood  passing  through 
them.  There  may  he  corresponding  collateral  swelling  ol  the  azygoe  or 
liemi-aKygos  veins,  and  at  the  i^ame  time  collateral  circulation  is  established 
between  the  jugular  and  t!ie  ^^ubclavian  on  tlie  one  side  and  the  azygos  and  I 
hemi-azygos  on  the  other  through  the  superior  intercostal  veins.  The  exter- 
nal thoracic  veins  may,  in  some  cases,  become  enlarged,  and  iTifre<|uently  com- 
pression of  the  inferior  cava  may  occasion  effusion  into  the  abdominal  cavity 
and  cause  oedema  of  the  lower  extremities.  Morbid  growths  have  occasion- 
ally invaded  the  spinal  canal  and  excited  sufficient  pressure  to  occasion  paral- 
yaiB.* 

There  are  certain  forms  of  mediatitinal  tmd  pulmonary  tumors  very  seldom 
met  with  ;  for  example,  fibromata  and  oateomata,*  the  latter  eometimee  occur- 
ring as  an  exostoses  springing  from  the  posterior  surface  of  the  sternum* 
Dermoid  cysts  of  this  region,  as  in  the  lungs,  are  also  most  unique*     Mohr 
records  the  case  of  a  woman  set.  twenty-eight  who  had  spat  up  hair  since  her 
sixteenth  year.      In  the  left  lung  was  found  a  cyst  which  communicated  with 
the  bronchus.     Inside  of  it  was  found  several  rounded  knobs,  here  and  there  J 
pcdnnculated,  varying  in  size  from  a  nut  to  a  hen's  eggf  c^onsisting  of  fibrousi 
tissue  provided   with  sebaceous  and  sweat-glands,  and  from  which  spranffi 
numerous  long  hairs.     The  remaining  contents  consisted  of  fat  and  balls  of  | 
hair.    Teeth,  bone,  and  cartilage  can  sometimes  be  xecogniised  in  these  cystii* 

^  Benneit,  ioe.  eit, 

*  lii^  Knmkfuiften  Qtaschvmhde^  ii.  p.  102  j  Foreter,  hoc.  cU.,  p,  105;  WagQ«r,  ArtL  fir 
Phf^iof,  Ilrift,  185(1,  p.  411 ;  LiiBchka,  Virrh^m's  Areh^  Bd.  i.  p,  500;  Fowter.  Ihid.,  Bd. 
iriii.  p.  105;  Didardler,  UUnwn  med,,  1867,  No,  8S. 

*  Nfflerland  WffkhtaL  vor  Omeesk.,  1861,  p.  44. 
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Enchondroma  may  occur  in  the  mediaatinum  or  lungs ;  it  is  rare  aa  a  pri- 
mary process,  but  is  more  often  found  as  secondary  to  enchondromata  of  the 
bones. 

ETiOLO€tY.^-Predisposing  and  Exciting  Causes. — The  etiology  of  morbid 
•^^ro^sths  in  tlie  mediflatinum,  as  elsewhere,  \&  subject  to  debate  and  conjecture. 
The  most  practical  q^uery  relates  to  location — viz.  that  sarcomatous  growths 
originate  in  the  anterior  mediaatinum,  and  carcinoma  more  frequently  in  the 
posterior. 

The  trade  of  ehoemaker  was  followed  by  several  subjectfl  of  sarcoma  ob- 
served by  the  writer.  These  men  were  accustomed  to  press  the  last  against 
the  sternum.  With  a  pure  family  history  free  from  taint  of  malignant  dis- 
ease the  etiology  of  sarcomata  may  be  more  readily  linked  with  some  cause 
of  irritation  than  is  the  etiology  of  cancerous  tumors.  This  irritation  may  be 
a  blow  or  other  direct  injury  or  some  local  irritation,  as  antecedent  inflanmui- 
tory  process  in  the  lungs,  bronchial  mucous  membrane,  or  pleura.  Intemper- 
ance, insufficient  food,  and  over-exercise  have  been  noticed  in  rare  itistanees 
aa  antecedents.  In  reference  to  lympbo-sarcoma,  preceding  causal  irritation 
may  have  existed,  but  in  two-thirds  of  the  cases  the  etiology  is  ohscyre. 
Hereditary  transmission  has  not  been  distinctly  proven  in  regard  to  any  *if 
the  forms  of  sarcomata.  The  etiology  of  cancerous  tumors  is  stilJ  more 
vague,  though  poasibly  the  previously -named  conditions  may  have  preceded 
the  growth.  Louis,  speaking  generally  upon  intra-thoraeie  cancer,  places  it 
fourth  in  tlie  scale  of  comparative  frequency  of  organs  aflected— viz.  uterus, 
stomach,  liver,  and  lungs.  The  history  of  the  removal  of  a  morbid  growth 
may  attejst  the  secondarj^  character  of  some  growths  apparently  primary. 

in  the  question  of  age  and  sex  the  autopsies  at  Kronstadt  already  referred 
to  show  that  in  158  malignant  growtlis  127  were  carcinomatous;  81  occurred 
in  men  of  an  average  age  of  finy-three,  and  46  in  women  of  an  average  age 
of  fifty-six*  So  we  may  conclu<le  that  carcinomatous  growtlis  occur  after  the 
middle  period  of  life.  Ib  31  cases  of  sarconvatous  tumors,  20  occurred  in  men 
of  an  average  age  of  thirty-eight,  and  11  in  women  of  an  average  age  of  forty - 
eight.  Powell  gives  24.8  as  the  mean  age  for  the  occurrence  of  media^tiniil 
growths  in  general.  As  a  rule,  a  mediastinal  tumor  recognized  at  a  relatively 
early  period  of  life,  before  the  thirtieth  year,  is  mast  likeljr  to  be  one  of  the 
forms  of  sarcomata.  iSarconiatous  tumors,  however,  sometmies  occur  in  the 
aged  ;  for  example,  in  a  woman  ict.  seventy -six  (Labiiriou')  and  in  a  woman 
over  sixty  reported  by  Wilson."  The  question  of  liability  through  sex  is 
somew^hat  uncertain,  but  while  tht^e  growths  may  occur  in  either,  a  slight 
preponderance  exists  in  favor  of  the  male  sex,  especially  if  the  growth  be 
a  .lympho-sarcoma. 

Symptoms. — In  studying  the  semeiotic  characteristics  of  mediastinal 
growths  an  accurate  history  of  the  ome  is  a  prerequisite  of  paramcmnt 
importance  to  a  c<jrrect  understanding  of  the  essential  features  of  the  malady. 
It  should  be  borne  hi  mind  that  no  single  fact  determined  by  the  methtjds  of 
physical  diagnoeiis  has  special  pathological  significance,  but  simply  indicates 
certain  definite  physical  conditions  in  the  region  under  examination.  The 
purely  objective  physical  signs  are  so  closely  intertwined  with  the  general 
symptoms  of  morbi(i  process  that  any  study  is  partial  which  does  not  recog^ 
nixe  this  combination.  Both  physical  signs  and  general  symptoms  must  be 
in  turn  considered  in  connection  with  a  thoughtful  analysis  of  the  processes 
of  morbid  anatomy,  because  symptomatology  is  the  study  of  the  expression 
of  pathological  changes.  The  general  nutrition  of  patienti?  suffering  from 
primary  sarcoma  or  lympho-sarcoma  is  often  good  in  the  early  stages  of  the 
disease  unless  the  ceaophagus  is  pressed  upon  or  implicated,  and  at  the  lafit 

'  Lebert,  FhyaiU.  PtaM.,  ii.  p.  213;  also,  Foreter,  Virchou/9  Arfsh,  xiii.  p.  106. 

''  Vimkov/n  Arch,,  lot:,  cU,  '  Tmrn.  Path,  Soe,  PhUada,,  Jim.,  Ififti. 
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patients  may  even  die  in  a  welJ-nourished  condition.  Indtt'd,  the  special  import 
nf  the  peculiar  re-spiratory  disturbance  with  pain  Bcenis  set  nt  naught  by  the 
appearance  of  fair  liealth.  In  some  eases  of  sarcoma  or  lyuipho-sarcoma, 
however^  emaciation  1^  progressive,  though  slower  than  in  cuncerous  growths. 

When  cancer  itself  is  primary,  the  ordinary  cbaracteristit'  train  of  disturb- 
ances  of  nutrition,  with  cachexia,  follows,  and  then  emaciation  ie  rapid  and 
decided.  The  lo^&;  of  nutrition  with  anaemia  is  more  marked  in  eeeondar\' 
sarcoma,  and  in  cases  of  secondary  cancer  c^ichexia  is  the  rule. 

In  reviewing  the  clinical  history  attention  is  specially  directed  to  the  de- 
velopment of  the  mediastinal  growth  by  the  gradual  increment  of  ^ubjeetire 
sensations  of  shortness  of  breath,  with  a  sense  of  disei>mfort  or  tightneas  in 
the  chest,  with  or  without  radiating  pains.  The  respiratory  phenomena  pre- 
sent great  divei*sity,  yet  the  neurotic  character  of  the  dyspntea  is  characteristic. 
Rest  or  change  of  posture  may  rejiiove  all  oppression,  or  on  the  le^st  exer- 
tion dyspncea  may  l>e  at  once  mtinifosted,  ^\  ith  linuted  physical  signp  there 
may  be  great  distress  of  breathing  or  orthopncea,  while  in  many  ease^  with 
unquestioned  evidence  of  tumor  there  may  be  only  a  little  quickening  of 
respiration.  As  a  rule,  tumors  of  the  anterior  mediastinum  are  less  chnrHC- 
terized  by  dyspmea  than  those  involving  the  posterior  j?pace.  The  dyspntea 
depends  upon  the  size  and  seat  of  the  tumor,  and  increases  day  by  day  with 
its  growth  ;  but  in  certain  cases  the  tumor  is  so  filaced  that  pi^eseure  on  (he 
trachea,  bronchus,  or  direct  pncuniogastric  irritation  may  induce  sc^vere  par- 
oxysmal attack.^  of  dyspmea,  with  laryngeal  symptoms  resembling  the  con- 
dition so  conmion  in  aneorismal  tumors.  Pres.*^ure  symptoms,  traceable  to 
irritation  of  the  pneiimogastrics,  are,  however,  as  a  rule,  less  marked  than  in 
aneurism.  Pressure  on  the  trachea  without  implication  of  the  larj-nge^l 
nejves  can  occasion  many  of  the  symptoms  usually  assigned  to  the  latter 
cause.^  Even  when  the  tenth  nerves  have  been  surrounded  or  involved  by 
the  growth,  special  symptoms  may  be  absent,  although  in  other  cases  serious 
phenomena  folfow,  such  as  vomiting  or  other  gastric  disturbance^  or  even 
inability  to  swallow;  sometime'^  paljjttation,  angina,  irregular  action,  or  tend- 
ency to  faintness  may  follow  implication  of  the  cardiac  plexus. 

The  symptom  of  pain  is  usually  for  less  than  in  cases  of  aneurism,  since  ft 
is  only  in  rare  instances  that  the  chest-walls  become  eroded  by  the  outward 
pressure  of  the  tumor,  as  so  frequently  occurs  in  aneurism.  Moreover,  the 
growth  more  readily  ada]>t.s  itself  lo  the  contour  of  the  chest,  and  tencU  to 
envelop  rather  than  compress  organs  or  nerves.  From  the  time  that  prtstfure 
oommeiiceB,  either  on  the  trachea,  bronchi,  or  intni-thoracic  nerves,  cough  is 
more  or  less  constant.  It  may,  however,  be  due  to  pulmonary  changes  oeciv 
sioned  by  the  pressure  or  nctual  involvement  of  the  lung  bv  the  growth.  CViu^h 
is  an  earlier  symptom  when  the  growth  is  situated  in  the  pfjsterior  mediae 
tinum  than  when  it  is  located  anteriorly.  It  is  usually  laryngeal  and  ringing 
in  timbre,  and  may  occur  paroxysmully,  lis  in  pertussis.  It  is  ineffectual,  dry, 
or  attended  with  only  scanty  mucous  or  frothy  expectoration.  The  sputa  may 
be  tinged  with  blood,  or  |»rofuse  ba}moptysis  is  a  possible  symptom,  A  micrn- 
acopic  examination  of  the  sputii  in  a  case  of  intra-thoracic  tumor  is  always 
imp(jrtnnt,  because  portions  of  the  morbid  growth  may  be  found,  or  by  |icr- 
foration  of  the  trache-a  or  a\so]jh]igus  the  J3us  from  a  mediastinal  alis^cess  may 
be  mixed  witli  the  sputa.  Mediastinal  tumors  are  not,  as  a  rule,  characterijEeS 
by  febrile  symptoms.  In  (bum  iiatory  complications  of  the  lungs  or  pleura  mav 
account  for  the  exceptional  thermonietric  variations.  Caeea  have  been  reporteti 
by  Bennett  and  Church  in  which  there  was  persistent  elevation  of  temperature, 
with  daily  fluctuations  and  rapidity  of  pulse  and  re>«piration.  In  one  instance 
of  lympbo-sarcoma  the  paroxysms  of  lever  correi^ponded  with  the  pei  ioda  of 

"  BriRtow,  St.  Tfiomm^n  Hoitp.  R^h,  vol.  Jxxi, :  *'  Infliieaoe  of  Pressure  on  Trachea  without 
liiipliration  nf  ttie  Recurrent  Laryiigenl  Nerves."' 
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growth  in  the  enlarged  glands,  but  in  this  cage  the  lymphatics  of  the  general 
system  were  also  implicated.  From  the  fact  that  the  growths  are  strictly 
mesial,  dysphagia  is  a  far  more  common  and  persiatent  symptom  than  in 
aneurism,  eBpecially  in  growths  of  the  posterior  mediastiimm.  When  the 
growth  is  situate  in  the  anterior  mediastinum  the  dyBphagia  is  less  fre<iueat ; 
but  it  must  he  borne  in  mind  that  prolongations  of  the  tumor  may  ocoision 
lateral  oesophageal  pressure,  or  narrowing  of  the  lumen  of  the  oesophamis  can 
occur  from  pressure  upon  the  trachea  6y  the  growth.  Exceptionally »  dys- 
phagia may  ne  due  to  implication  of  the  o^ophagus  in  the  new  growth.  (Bee 
Cancer  of  the  Lung.)  Neural  influences  may  increase  the  dysphagia,  in 
which  case  it  is  doubtless  a  reflex  phenomenon  and  is  associated  with  hic- 
cough or  vomiting.  The  [laasage  of  a  bougie  can  be  readily  effected  in  such 
cases. 

In  i-eference  to  the  foregoing  pressure  symptoms  one  fact  deserves  recogni- 
tion— viz,  that  in  aneurismal  tumors  the  pressure  symptoms  are  subject  to 
variations  in  intensity  due  to  changes  in  the  intra-aneurismal  tension »  while 
in  morbid  growths  in  the  mediastinum  the  pressure  symptuujs  exhibit  a  iiro- 
greasive  tendency,  atlvance  upon  the  same  hnes»  and  are  more  constant  tliau 
m  aneurism,  With  thiaf  principle  in  mind,  the  additional  pressure  symptonis 
in  doubtfiil  ciises  of  mediaistinal  growtli  roust  all  be  considered;  for  instance, 
in  some  histories  recorded  by  Rossbaoh  the  pupils  could  be  dilated  by  firm 
pressure  on  the  tumor  above  the  clavicle.  The  pulses  in  the  brachials  or 
radials  may  be  unequal,  and  variations  of  rhythm,  volume,  and  mte  may  be 
noted  as  evidences  of  pressure,  which  may  occ^asion  thrombosis  by  retarding 
the  circulation  in  the  innominate,  snbchivian,  or  azygos  vein.  The  blood  may 
reach  the  heart  by  the  collateral  circulation  elsewhere  described  or  by  the 
dilated  mammary  superior  and  inferior  epigastrice  and  the  inferior  vena 
cava.  Pressure  may  therefore  give  rise  to  cyanosis,  OBdema  of  the  upper  or 
lower  portions  of  tlie  body,  with  enlargement  of  the  superficial  veins,  or 
dropsy  may  be  traceable  to  hydrajraia. 

Physical  Signs. — When  mediastinal  tumors  are  of  small  size,  physical 
aigng  may  afibrd  no  help  in  making  a  diagnosis,  and  they  will  always  vary 
according  to  the  location  of  the  growth. 

Inspection  may  reveal  venous  repletion  of  the  veins  of  the  face  and  neck, 
with  distension  of  the  sui>erficial  ve'ms  of  the  chest;  the  latter  symptom  is 
more  frequently  obvious  than  in  aneurism.  In  the  c^se  of  sarcoma  repre- 
sented by  Fig.  53  the  foreign  growth  wa^  so  limited  to  the  mesial  line  as  not 
to  involve  the  vessels  or  create  pressure  symptoins  upon  them.  If  the  anterior 
me^liastinum  is  implicated,  there  may  he  circumscribed  alterations  in  the  con- 
tour of  the  cheM.  Prominence  of  the  upper  piece  of  the  sternum  and  of  the 
sternal  attachment  of  one  or  more  riby  may  he  reeognixed.  The  sternum 
itself  may  apjxear  ihickencd  upon  palpation  of  the  notch.  One  side  of  the 
chest  may  be  larger  than  the  other  above  the  nipple-Fuie ;  the  atfected  side, 
however^  may  be  smaller,  since  vicarious  respinitory  function  nuiy  create  dis* 
tension.  The  usual  cluingcs  in  the  contour  of  the  cheet-walls  will  indicate 
pleural  efiusions,  (See  Cancer  of  the  Lungs.)  Since  tumors  of  the  anterior 
mediastinum  overlie  the  aorta,  transmitted  pulstition  may  \m  detected  in  nire 
instances ;  this  pulsation  can  l>e  dilFerentlated  from  aneurismal  vibrations  by 
the  absence  of  the  sense  of  expansile  pulsation  characteristit*  of  dihited  aorta 
or  aneurism,  but  it  sometimes  closely  resembles  that  yielded  by  an  aneurisnuil 
SRC  thickly  lined  by  coagulum. 

Lympho-sarcoma  and  cancer  are  oflen  accompanied  by  painless,  movable 
glandular  enlargements,  recognizidile  hy  pnljuUion  in  the  supra-clavicular 
spaces;  but  the  absence  of  the  glamlylar  im[)lication  in  snrcoruata  is  con- 
spicuous; swelling  occa^^ionally  manifests  it^ielf  in  the  suprasternal  notch. 
Tumors  of  the  jM^terior  mediastinum  must  attain  wnsiderabh^  siy.c  liefore 
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they  can  be  recognizable  by  the  foregoing  methods.  Growths  in  the  latter 
space  are  those  eBpeeially  liable  to  complication  by  pleural  etfiiftioo  in  one  or 
both  eides.  Mediastinal  growths  may  occasion  collapse  of  the  lung,  or  cir- 
rhotic procresses  or  pleural  adh«*iong  may  dimiiiish  the  circumferential  mea~  ' 
urements  of  the  chei^L  The  heart  may  be  displaced  backward,  down  war 
to  the  left  or  to  the  right  eide;  and  since  in  aneurism,  uncombined  wttkl 
valvular  disease,  Uttle  cardiac  displacement  occure,  this  sign  is  of  import- 
ance. Rarely,  as  in  D>tton*3  case  in  BronTpton  Hospital,  the  heart  may  be 
fixed  in  situ  by  the  extension  of  the  growth  on  both  sides  of  it 

Percussion. — It  haii  been  observed  that  a  very  small  tumor  may,  from  it 
particular  f^ite,  at  a  very  early  stage  give  rise  to  symptoms  both  of  presmirp^ 
and  disordered  innervation  of"  great  severity,  whilst  another  may  attain  con- 
siderable magnitude  before  the  patient  experiences  any  distress  or  any  decided  < 
evidence  of  pressure  is  manifested.     It  is  equally  true  that  percussioti   andj 
auscultation  may  be  mo&t  valuable,  or,  on  the  other  hand,  indefinite.     The 
degree  of  dulness  occasioned  by  a  morbid  growth  in  the  anterior  mediastinum 
is  dependent  on  its  size,  large  growths  yielding  flatness;  but  when  tlie  tumorsi 
are  small  the  osteal  resoimiice  of  the  sternum  is  simply  hardened.     Rcspira*! 
tory  percussion  is  available  if  the  growth  lies  anteriorly.    The  tnlh  clear  reso-i 
nance  of  full-held  inspirution  contrasts  with  the  increased  dulness  dcvelt»pf4J 
whtMi  the  lungs  are  stripped  froiu  the  mediastinal  space  by  forced  e> 
The  boundaries  of  the  growth  tm  cither  side  of  the  sternum  may  U  di 

by  percussion,  and  it  is  po^^ible  that  the  greater  part  of  one  side  may  be  occti-J 
pied  by  the  new  formation.     The  adjacent  tisc^ues  are  involved  by  direclJ 
invasion,  or  indirectly  by  extension  along  the  hronchui*  from  behind  forward^l 
thuii"  in%'olviug  the  middle  tier  of  the  lung.     Mediastinal  tumors  therefor 
in  their  mode  of  growth  yield  a  contrast  with  pleural  effusions,  because  th« 
hitter  usually  advance  steadily  from  below  upward.     When  the  growth  !»'' 
located  in  the  posterior  mediastinum,  percussion  should  be  practised  after 
tlie  manner  recommended  by  jMiLssey  to  facilitate  recognition  of  enlarged 
bronchial  glands.    (See  Pulmonary  ^Sypliilis.)     The  apices,  humeral,  scap- 
ular, basic,  or  marginal  regions  often  yiehl  a  tympanitic  ty|je  of  rc^i^jnancc.,  j 
since  they  are  often  in  a  condition  of  vesicular  emphysema.     The  iH-ricanlialJ 
sac  may  be  distended  with  ctFusion  or  implicated  in  the  growth,  and  an  area 
of  pyramidal  dulness  with  the  base  above  may  be  recognizable. 

Auscultation .^ — In  growths  situated  anteriorly,  in  the  mesial  line,  one  of 
the  most  forcible  lessons  may  be  impressed  by  the  distance  and  ol>scunty  of 
the  second  sounds  of  the  heart  over  the  aortic  and  pulmonary  artcr}',  car- 
tilages, *)r  the  upper  piece  of  the  sternum.  The  cardiac  sounds  may  \m^  trans- 
mitted downward,  and  can  be  heard  distinctly  in  some  abnormal  p^jFitionU 
Even  a  murmur  C4in  occtir  due  to  compression  of  the  aorta,  or  ])eri  card  tail 
friction.  The  respiratory  murnjur  will  orobably  seem  feeble  and  distant  OTcr 
one  or  both  a[uces,  and  whistling  near  trie  trachea. 

If  the  posterior  mediastinal  space  be  involved,  the  respiratory  murmur 
may  represent  some  ty|je  of  bronchial  breathing,  or  if  tne  lumen  of  the 
trachea  or  one  of  the  Ijronrhi  be  decidedly  lessened,  the  respiratory  murmur 
may  be  whistling,  fcthle,  or  suppressed  over  the  affected  side.  Over  the 
other  bronchus  the  respiratory  murnnir  may  be  more  high-nitched  than  in 
health,  and  slightly  exaggerated.  The  rhythm  is  often  jerky  and  paro3E-y 
yemal ;  the  paroxysms  are  more  or  less  constant,  but  are  liable  at  timea  Um 
mcrea^.  Auscultation  should  be  especially  practised  over  the  roots  of  the 
lungs  or  in  the  neighborhood  of  the  secorid  dorsal  vertebra.  Frequently  it 
can  be  demonstrated,  both  by  aiiscultatifut  and  percu^iision,  that  there  * 
diminished  air-supply  to  one  or  other  of  I  he  lungs,  while  the  respirator 
nuirmiir  is  not  sutficicntlv  changed  for  classification.  The  respiration  maji 
acquire  a  striduluus  or  sibilant  character,  most  marked  on  expiration,  bull 


MKOIASTIMAL  TUMORS. 


875 


■ 


le»  often  than  in  aneurism,  because  there  iB  a  greater  tendency  to  occluflion 
of  the  bronchi.  It  should  always  be  remembered  that  the  lung  undergoe,'^ 
very  various  and  oppotfite  changes  as  the  result  of  pressure  on  the  bronchi » 
interrupting  the  entrance  and  egress  of  air  from  the  lobules,  and  the  physicid 
signs  of  emphysema,  infarction,  congestion,  or  consolidation  may  e3dst  in  one 
or  the  other  side.  The  ordinary  methods  of  physical  examination  indicate 
the  existence  of  pleural  effusions,  but  large  growths  extending  from  tlie  me<it- 
astinum  or  originating  in  the  lung  may  so  closely  simulate  such  etiusions  that 
a  positive  diagnosis  can  be  arrived  at  only  by  paracentesis, 

When  tumors  exist  in  the  form  of  very  small  nodules  as  diffused  sarcomata, 
no  changes  in  the  character  of  the  respiration  may  be  noted.  Friction  rales 
and  pleuro'pericardial  frictions  may  be  heard  in  some  cases.  Distension  of 
the  bronchial  tubes  from  pressure  Tuay  occasion  the  dilatation  of  the  distal 
bronchial  passages  and  pulmonary  lobules  with  retained  muco-purulent  secre- 
tions. The  cross-sections  of  the  l)ronclii  have  been  described  as  multiple 
abscesses.  Areas  of  collapse  or  slow  inflamtoation  with  softening  of  the  sec- 
ondary inliamraatory  product  can  follow.  The  broncbinl  pressure  may  pre- 
vent the  sufficient  transit  of  air  through  the  bronchi  to  create  rales,  or  moist 
r^les  indicative  *>f  tmcheo-bronchilis  or  tederaa  may  abound. 

The  ^tudy  of  the  v*>(iil  resonance  and  fi*emitua  presents  nothing  novel,  but 
f_*orre3ip<jiids  with  the  generally-understood  principles. 

DuRATtuN. — It  is  very  difficult  to  determine  accurately  the  duration  of 
malig^umt  disea^iies  of  the  mediastinum,  since  for  a  long  time  the  patient  may 
be  quite  free  from  any  local  siibji'ctive  symptom,  even  though  a  grow^th  may 
have  attained  to  a  considerable  sixe.  Moreover,  intra-thoracic  malij^nant  dis- 
ease»  especially  in  the  non-cancerous  varieties  and  if  the  digestive  tract  be 
normal,  nuiy  be  unattended  hy  any  of  those  symptoms  commonly  associated 
with  malignant  process,  such  as  a  jKiculiar  tint  of  skin,  progressive  and  great 
emaciation,  or  tlie  aspect  of  suffering.  Sarcjomatous  tumors  usually  grow 
rapidly ♦  as  in  a  case  related  by  Jurcoiid,  in  which  death  occurred  within 
eight  days  after  admission  to  the  hospital.  Prior  to  this  time  the  patient 
had  suffered  from  no  objective  symptoriis  whatever,  although  when  admitted 
there  was  physical  evidence  of  a  large  growth  extending  fronj  the  clavicle  to 
the  nipple.  West  records  a  fatttl  ciLse  at  two  and  a  half  months;  Horstman, 
one  in  which  the  di.*^'ase  originated  on  the  right  of  the  sternum,  as  evidenced 
hy  A  very  T^mall  area  of  dulness ;  the  entire  right  side  of  the  thorax  was 
invaded  within  five  weeks.''  Berevidge  reports  a  case  of  sudden  death  from 
haemoptysis  in  a  man  aged  sixty-four  years,  who  up  to  that  time  liad  appeared 
healthy,  and  only  a  few*  days  before  hud  complained  of  a  slight  cough  and  a 
feeling  of  oppression  in  the  chest.  At  the  autopsy  two  cancerous  massea  the 
size  of  a  hazelnut  were  found,  one  of  which  overlaid  a  linmchus  which  was 
ulcerated  to  a  considerable  extent.  The  bronchi  were  filled  with  blood. 
Virchi>w  mentions  a  case  the  duration  of  which  was  only  two  months, 
Walsh,  speaking  of  malignant  growths  in  general,  aaaigng  three  and  a 
half  months  as  the  minimum  duration  of  these  cases. 

Undoubtedly,  the  duration  will  depend  on  the  freedom  from  pressure  upon 
the  oesophagus,  or  from  interference  with  digestion  due  to  pneumogastric  irri- 
tation,  or  from  malignant  processes  in  the  stomach  or  intestines.  Pain,  and 
eonse<|uent  loss  of  sleep,  will  also  accelerate  the  termination  of  any  case, 
Lehert  assumes  an  average  duration  of  thirteen  months,  and  Walsh  states 
the  maximum  duration  in  intrathoracic  malignant  proct^sses  at  twenty-seven 
months.  The  sofl  secondary  malignant  sarcomata  or  carcinomata  grow  more 
quickly,  and  have  a  relatively  shorter  course,  than  the  liarder  forms  of  the 
same  species.  Lymphadenoma  may  persist  a  long  time^  and  appear  for  a  while 
to  be  stationary  and  nnnttended  hy  any  serious  impairment  of  the  general 

*  L^<m  de  Clin.  Mfd,,  p.  03fi,  !*aris,  1867.  '  Tnim.  PiaL  &r.  L<mdim,  1883, 


876 


DISEASES  OF  THE  MEDIASTINUM, 


lieiiltli,  but  the  cases  are  exceptional.     The  persLBtence  of  fibrous,  fatty,  or 

rystic  tiiinoi'8  depends  chiefly  on  the  mechauical  inconvenience  occafiioned  hj  ^ 
them.     All  fornisj  k}{  mtilignant  iutra-thoracic  disejise,  however,  are  &teadilyi 
progressive  to  a  fatal  termiiiation.     Death  commonly  arises  from  the  gradualJ 
increase  in  seriousness  of  the  pressure  symptoms.     Inability  to  He  down^  har-l 
assing  eoiigh»  want  of  sleep,  all  tend  to  mduce  fatigue  whicli  may  prove  fatal,! 
Deficient  aeration  of  the  blood  may  occasion  stupor,  or  sudden  simuitaneouil 
pliunil  end  pericardial  effusion  or  general  pulmonary  cedema  may  terminate  I 
the  scene.     lu  exceptional  instancci5  death  has  rej?uUed  from  laryugeul  spa-sin 
tir  from  acute  hypertrophy  of  the  thyroid  gland  with  tracheal  occlusion.     In 
a  remarkable  case  reported  by  Bennett  paroxysmal  dyspncea  had  been  the 
only  symptom  of  intra-thoracie  disease  for  a  few  months,  when  suddenly  a 
severe  seizure  occurred  which  persisted  uninterruptedly  for  three  days,  till 
weakness  and  exhaustion  terminated  in  deatli  by  asphj^ia.     In  this  case  the 
thyroid  gland  was  found  enlarged  to  the  size  of  a  double  fist,  but  the  enlargt;- 
ment  was  mainly  below  the  sternum  and  along  the  bides  of  the  tracJiea,  whickl 
was  literally  surrounded  by  the  greatly-enlarged  and  firm  lateral  lobes  of  the 
thyroid,  so  as  to  be  completely  flattened  laterally.     The  structure  of  the  thy- 
roid appeared  healthy,  out  very  firm,  and  the  enlargement  was  due  stdely  to 
hypertrophy,  and  not  to  cystic  or  uther  disease,  nor  was  there  any  exophthal-1 
mos,*     Death  is  possible  from  sudden  asthmatic  attack,  or,  more  rarely  of  all. 
Ivy  haemoptysis. 

Prognosis. — The  prognosis  is  invariHhly  unfavorable,  and  must  continue 
so  unless  the  more  recent  attempts  for  removal  of  jirimnry  growths  in  the 
anterior  thoracic  regions  yield  grounds  for  a  niore  hopeful  outlook.  We  may  i 
'a\m  hope  that  some  remedy  may  influence  or  control  the  development  of 
lymphoma.  Considerable  relief  may  be  obtained  by  rest,  suitable  feeiling, 
carelid  regulation  of  tlie  digestive  system,  and  such  hygienic  measures  ad 
may  seem  most  available. 

Diagnosis. — From  Aneurism. — When  we  consider  that  in  the  diagnosis 
of  aneurism  of  the  aorta  every  sign  and  Bymptom  has  in  turn  laeen  found 
fidhicious  in  the  ever-varying  conditions  under  which  aneurisms  appi-ar,  and 
that  one  is  forced  to  say  that  aneurism  Ims  no  pathognomonic  signs  or  symp 
tome,  the  difticulties  in  the  way  of  the  diagnosis  of  intra-thoracie  morbid 
growtlis  may  be  recugnized.     Moreover,  the  diversity  in  the  peculiarities  of  \ 
each  case,  the  multifarious  chii ratter  of  the  pressure  symptoms  and  physical  1 
signs,  and  the  absence  of  a  [irccise  order  o±  phenomena  peculiar  tn  turaon  1 
in  this  situation,  raav  render  a  positive  diagnosis  in  the  early  stages  very 
diflicult. 

Aneurism  in  the  absence  of  unequivocal  signs  of  its  existence  may  be  ex-i 
eluded  on  the  following  grtinnds:  the  abt^ence  of  conditions  which  predijefposej 
to  distMLse  of  the  coats  of  the  arteries — L  c,  syphilis^  alcoholism,  Bright *s  difr-i 
ease,  rlieumaiism,    laborious   avocations,    violent   exercise.     Aneurism    may 
occur  at  any  age,  hut  it  is  lare  before  the  age  of  thirty  years,  and  most  prev- 
alent between  the  ages  of  forty  and  fifty  years.     Aneurism  is  also  less  fre- 
quent in  the  female  sex.     The  distal  pres^sure  symptoms  of  aneurism  are  more 
variable  than  in  other  morbid  growths  of  the  njediastinnm,  and  especially 
dysphagia  is  less  constant.     Great  emaciation  without  intense  pain  is  adverse 
to  the  diagnosis  of  aneurism,  while  severe  pain  with  oceasional  exaeerbations 
is  favorable  to  this  diagnosis.     However,  instances  of  morbid  growths  are 
recorded  in  which  intercostohumeral  neuralgia  was  an  initial  symptom, 

*'  An  extensive  area  of  dulncss  must  in  aneurism  mean  a  large  nae,  and 
with  such  a  large  tumor  we  should  almost  invariably  get  marked  expansive 
pulsfltion.     Again,  ancurisnud  sacs,  before  they  produce  extensive  duinestb  in 

'See  "C.anrerous  aiKl  ( Hlier  Inira-tJiQravic  Growths,*'  Benneit,  The  Lnmtf'uin  l^ni^ 
m%  p.  169. 
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any  portion  of  the  parieteg  of  tho  chesrt>  point,  as  it  were,  in  some  particular 
dii*ectioii,  beooaiing  distinctly  prominent  and  producing  an  eceentrie  motion 
around  them  in  consequence  of  the  thoracic  parietes  bfing  absorbed  or  yield- 
in|(  at  the  point  of  greatest  pressure ''  (Graves).  Hsenion^ysia  may  occur  not 
ouly  from  aueurismal  leakage,  but  from  the  effects  of  pressure  of  morbid 
growths  upon  a  bronchtia  or  the  invasion  of  the  same  by  the  niali;L^mint  pro- 
cess. Blood-spitting  cannot  therefore  be  regarded  ai*  an  iinjmrtant  ditier- 
ential  symptom.  Uidess  valvular  disea^  be  aeeoetated  with  aneurism,  the 
displacement  of  the  heart  is  le^  frequent  in  aneurism  than  in  morbid  growths. 

From  Abisce^i*. — The  etiological  relation  in  this  process  is  traumatic,  or 
mediastinal  abscess  occurs  in  connection  with  caries  or  fracture  or  after  an 
operation  in  the  neighborhood  of  the  throat  or  neck,  or  of  suppurative  dis- 
eafie  elsewhere  in  the  thorax,  as  abscess  of  the  lung  or  empyema.  The  pain 
in  cases  of  abscess  is  deep-seated,  ctjnstant,  slowly  increasing,  rather  than  tfie 
parozysnial  pain  of  aneurism  or  solid  tumor.  The  febrile  movement 
may  afibrd  decided  aid  in  the  diagnosis,  liut  it  is  alm>  true  that  high  tempera- 
ture may  mark  the  progress  of  lymphadenomata,  as  in  Bennett  and  Sutton *8 
case,  in  which  from  Jan.  11th  to  Feb.  28th  the  thermometrical  wave  vibrated 
between  103.5*^  maximum,  with  a  pulse  of  148  per  minute,  to  100.5°  minimum, 
with  a  puke  of  108.  In  this  remarkable  C4isc  sweating  wfis  also  a  prominent 
feature  ;  and  a  somewhat  similar  example  has  been  recorded  by  Murchison. 
In  corresiKUiding  circumstances  the  existence  of  secondary  processes  in  the 
hmgs  or  elsewhere,  with  enlarged  ghimis  in  the  neck,  may  prevent  error.  In 
mediai?tinal  abscess  there  will  probaldy  be  a  tendency  to  point,  with  the  ap- 
peanmce  of  a  fluctuating,  circumscribed,  superficial  tumor  at  the  sternal 
border  or  adjacent  to  this  bone.  There  may  also  be  tenderness  on  pressure 
associated  with  the  pain,  and  an  cedemat4>us  condition  of  the  tissues  of  that 
portion  of  the  sternal  region  covering  the  tumor,  although  this  symptom  some- 
times attends  malignant  new  formations.  Pulsation  may  accompany  abscess, 
but  will  be  of  the  transmitted  variety.  In  suspicious  caj^es  the  sternal  bone 
ciui  be  drilled  and  an  exploratory  needle  introduced  into  the  tumor. 

The  genera!  diagnosis  of  mediastinal  tumor  can  be  more  easily  made  ufHUi 
the  basis  of  regional  invasion.  But  in  any  suspicious  case  an  elaborate  and 
thorough  clinical  bistor}^  is  an  essential  prerequisite.  In  proportioii  aa  one 
complet4*s  the  natural  history  of  a  ca^e  or  obscure  intra-tboracic  disease  the 
more  likely  one  is  to  approach  by  exclusion  a  correct  interpretation  of  the 
existing  physical  .signs  and  symptoms. 

Growths  in  the  Anterior  Mediastinum. — Tumors  located  in  the  anterior 
mediastinal  space  overlie  the  heart  and  aorta,  and  consequently  the  heart- 
sounils,  especially  the  second,  may  be  indistinct  or  muffled  ;  or  the  second 
sounds  may  be  audible  in  some  new  situation,  owing  to  displacement  of  the 
heiirt.  The  sternal  region  may  Iks  distinctly  prominent  or  bulged,  and  at  the 
notch  the  bone  may  appear  thicken^.  The  res^onance  in  the  interscapular 
regions  remains  unimpaired,  but  over  the  sternum  percussion  should  yield  a 
very  dull  sound  if  the  growth  be  large,  but  when  a  comparatively  small 
tumor  exists  the  sternal  re^^onance  will  Ik-  hardened  and  high-pitched.  An 
additional  explanation  of  this  modification  exists  in  instances  where  the  growth 
h  not  adherent  to  the  sternum  and  the  bone  is  arched  over  the  tumor. 

The  respiration  may  be  whistling  or  stridulous  if  the  stethoscope  is  placed 
over  the  trachea,  and  over  one  or  other  apex  anteriorly  the  respiratory  mur- 
mur may  be  feeble  or  blowing,  in  proportion  to  the  volume  of  air  wliich  is 
permitted  to  enter  the  chest.  Posteriorly,  the  respiratory  murmur  may  be 
unatfected  at  first,  although  as  the  growth  advances  evidence  of  pre^ssure  on 
the  bronchial  tubes  may  be  detected  over  the  interscapular  region.  The 
superficial  veins  of  the  chest  may  be  enlarged,  especially  thoscj  below  the 
level  of  the  up|)er  sc^gment  of  the  sternum.     Dysphagia  is  usually  slight  in 
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proportion  to  the  other  pressure  symptoms  or  entirely  absent.  It  may  be 
simply  a  symptom  of  irritation  of  the  intra- thoracic  nerves  or  due  to  entjurge* 
ment  of  the  glands  of  thc!  mediastiaum. 

Mediastinal  growths  usually  devebp  in  the  middle  line;  they  eprfiul  m] 
all  directions,  esiiecially  laterally,  but  avoid  at  first  the  roots  ot  the  lungi, ' 
Pressure  is  rather  exercised  upon  thu  parts  in  the  medial  line.     Thi^y  reach  a 
large  size  and  grow  with  great  rapidity,  producing  symptoms  rathi^r  hn  u  con- 
sequence of  their  size  than  by  virtue  of  contractife  pro[>erties. 

From  Pericarditis.^ — A  possible  i>encarditis  may  be  mistaken  for  a  tUJtior 
of  the  anterior  mediastinum.  The  diagnosis  of  pericarditis  must  be  ?ustained 
by  evidence  showing  the  dependence  ot  this  process  ujxm  rheumatism,  syph- 
ilis, nepliritis,  or  propagated  inflammation.  The  distension  of  the  pcricarJiai 
sac  due  to  pericarditis  exhibits  a  definite  outline.  The  dulness  of  a  tumor  is 
irregular,  with  a  tier  of  dulness  upon  a  higher  level  than  in  effusion-  The 
absence  of  various  pressure  signs  is  marked  in  pericarditis,  while  disturbance 
ot'  the  hearths  rhythm  is  more  frequent,  Kussraaul  states  that  there  are  two 
signs  characteristic  of  chronic  |>ericardial  inflammation  with  thickening  and 
adhesion — viz.:  a  *' complete  or  almost  complete  failure  of  the  radial  pulse 
during  inspiration,  and  siniultaneousiy  visible  swelling  of  the  great  veiBa 
of  the  neck,  instead  of  tiie  collapse  that  usually  tJikes  place  during  thi?  por-I 
tion  of  the  expiratory  act.  Adhesion  of  the  great  vessels  to  the  sternum, 
either  directly  or  through  the  medium  of  the  pericardium,  is  supposed  to 
account  ior  these  phenomena/' 

Febrile  movement  is  usually  firesent  in  pericarditis,  and,  while  a  posiible 
temporary  feature  in  new  growths,  is  not  persistent  unless  complicated  byj 
inflammation  in  the  pubuonary  tissues.     Finally,  the  progress  of  the  cade  ^ 
will  often  decide  the  que-stion. 

Growths  in  the  Posterior  Mediastinum, — In  growths  located  in  the  posterior 
mediastinum  one  or  the  other  bronchus  is  one  of  the  earliest  structures  impli- 
cated by  the  prei?isurts  because  in  these  cases  the  chief  ma^  of  tumor  is  found 
at  the  root  of*  the  lung.     Sectmdary  lesions  in  the  lungs  directly  traceable  to 
pressure  are  frequent,  but  unilateral,  although  secondary  cancer  from  malignant 
lesions  elsewhere  than  in  the  lungs  may  be  bilateral.     Pressure  syn^ptoms  as  ft  j 
class  occur  early,  are  grave,  constant,  and  progressive.     Percussion  according  j 
to  directions  of  Gudneau  de  Mussy  may  be  made  available.   Abolition  or  great  1 
impairment  of  bre^ith  and  voice  sounds  over  one  or  other  posterior  aspect  of  the 
chest  is  the  rule,  since  these  tumors  are  prone  to  contraction.     Sometimes  the 
respiratory  murmur  is  whistling  or  blowing  if  the  bronchial  pressure  is  less 
decided.     Progressive  emaciation  and  cachexia  arc  commonly  present,  not 
only  from  the  inherent  tendencies  of  the  disease,  but  also  depending  upon  , 
the  disturbiiucc  of  the  functions  of  many  important  organs  which  have  been  ' 
encroached  upon  by  the  tumor.     The  exclusion  of  a  malignant  disease  of  the 
oesophagus  is  very  diflicult.     The  passage  of  a  bougie  might  determine  the 
seat  of  obstruction,  and  thus  assist  in  the  diagnosis,  but  great  caution  roust 
be  observed  lest  penetration  of  the  softened  tissues  occur.  (See  Cancer  of 
(Esophagus.) 

From  Pleural  Effusion. — ^The  greatest  difficulty  may  be  experienced  in 
deciding  between  uncomplicated  pleurisy  and  eflusion  complicated  by  mor- 
bid growth. 

Aside  from  the  history  of  the  case  and  state  of  nutrition,  parat^entesis  inaj  | 
aid  the  diagnosis,  since,  if  the  fluid  is  turbid,  highly  albuminous,  with  a  large 
proportion  of  coaguluble  fibrin,  it  is  an  evidence  of  inflammatory  origin  ;  but 
if  it  is  clear,  limpid,  and  on  standing  gives  but  a  delicate  veiJ  of  pseudo-fibrin, 
it  indicate*  a  passive  or  mechanical  cause.  Hemorrhage  exudation  is  only 
of  relative  importance.  The  recx>gnition  of  pleural  friction  rales  over  parts 
flat  on  percussion  will  be  an  evidence  of  tumor.     Haemoptysis  in  this  asscK9»»] 
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tion  would  negative  the  idea  of  simple  effuBion.  The  presence  of  siens  of 
pressure  on  centnil  parts  m  indicative  of  tumor  (Walsh)i  but  Powell  \iss 
recorded  an  instance  of  simple  pleural  effusion  accompanied  by  husky  voice 
and  laryngeal  cough ;  and  also  an  iojstance  in  which,  from  a  similar  cause, 
there  was  increased  size,  tortuosity,  and  throbbinj^  of  the  radial  and  brachial 
arterii^  on  the  afi'ected  side  without  tedema  of  the  limb,  yet  probably  attrib- 
utable to  obstruction  of  the  return  circulation. 

Enlarged  glands  in  the  neck,  or  enlarged  veins  with  evidence  of  thrombo* 
fii  of  the  descending  vena  cava,  would  indicate  tumor.  Dulness  from  a 
tumor  itself  might  resemble  sacculated  effusion,  yet  there  might  be  retraction 
in  place  of  distension  of  the  cheat,  and  particularly  characteristic  dulness  in 
the  mediastinal  region  as  compared  with  the  circumferential  regions,  or 
peripheral  patches  of  resonance  may  be  suggestive  and  lead  to  critical 
revision  of  the  symptoms. 

From  Chronic  Pneumoma. — Medtaetinal  growth  invading  the  lung  from  its 
root  has  been  mistaken  for  chronic  pneumonia.  Walsh  lays  stress  on  the  fol- 
lowing signs  as  distinguishing  tumor:  1.  A  tendency  to  increase  instead  of 
diminution  of  bulk  of  the  affected  side.  2.  Implication  of  the  mediastinum, 
with  dyspnoea  out  of  pro|>ortinQ  to  the  extent  of  consolidation.  3.  Difft^rent 
characters  of  respiration  in  the  two  diseases.  To  these  may  be  added  pressure 
symptoms  in  genera!  in  cases  of  tumor,  with  displacement  of  the  heart  toward 
the  side  unaffectcMi  by  the  pulmonary  process.  Utemoptysis  is  very  often  a 
concomitant  of  bronchial  pressure,  hut  occurs  so  frequently  in  basic  pneu- 
monia, especially  in  the  syphilitic,  that  it  is  devoid  of  importance  except 
from  the  Btandpoiut  of  relative  mvesiigation.  With  reference  to  symptoms 
of  bronchial  irritation  without  assignable  cause,  we  should  always  do  well  to 
remember  the  observation  of  Stokes,  that  they  may  be  characteristic  of  dis- 
seminated morbid  proce«8. 

Differentiation  of  Malignant  Growths. — The  younger  the  patient  the 
more  probable  the  existence  of  lymphoma  or  sarcoma.  The  majority  of 
primary  tumors  of  the  mediastinum  are  lymphomatous,  and  when  the  growths 
originate  in  the  anterior  space  they  are  almost  certainly  lympho-sareoma  or 
sarcoma.  Widespread  enlargement  of  the  lymphatic  glands,  with  or  without 
enlargement  of  the  spleen,  indicates  a  lymphadenonia. 

Finally,  primary  lympho-sarcoma  or  sarcoma  tends  to  spread  by  extension 
of  the  process  by  continuity  of  structure,  iilthough  secondary  forms  of  the 
process  present  lesions  distributed  through  the  lungs. 

The  evidence  in  favor  of  sarcoma  may  be  drawn  from  exclusion  of  the 
other  forms  of  morbid  process',  from  the  rapidity  of  the  growth,  and  from  the 
history  of  preyiouB  operative  interference  lor  the  removal  of  foreign  growth, 
especially  if  the  previous  disease  were  sarcomatous. 

Carciuomata  may  be  suspected  in  cases  in  which  there  has  been  an  heredi- 
tary predisposition  to  carcinomatous  disease  or  the  previous  or  concomitant 
existence  or  cancerous  disease  in  the  mamma*  or  elsewhere,  particularly  if  the 
period  of  life  is  relatively  advanced.  The  deA^elopraent  of  the  tumor  may 
be  more  glow  than  other  forms  of  growth,  and  is  associated  with  tendency  to 
progressive  emaciation  in  the  absence  of  evidences  of  direct  pressure  on  the 
oesophagus  and  the  existence  of  cachexia.  Carcinomatous  disease  is  more 
commonly  coincident  with  the  presence  of  hard,  nodular,  immovable  masses 
in  the  neck. 

Cystic  tumors  pres^eot  Higns  of  fluctuation.  Syphilitic  gummata  must  be 
fliaguosticated  by  exclusion  and  the  existence  of  the  syphilitic  history.  The 
possibility  of  substernal  thickening  due  to  syphilis,  with  reflex  disturbances, 
particularly  oesophageal  spajsm^  must  be  borne  in  mind. 

Those  rare  forms  of  diseas**  due  ki  hyperplasia  or  caseous  deposit  in  the 
thoracic  glands,  independent  of  )iulmonary  disease,  must  be  rec^jguized  by 
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exclusion.  The  fact  miiBl  be  remember6d  that  with  great  enlargement  of 
glands  in  the  neck  and  elsewhere  the  bronchial  glands  may  remain  constantly 
unaffected. 

Treatment. — From  the  inaecL^sible  location  of  these  growths  but  Utile 
Efisifitance  can  be  rendered  by  surgery.  The  progress  of  this  branch  of  scienre 
has  of  recent  years  included  rejection  or  excision  of  the  sternum  or  some  of  the 
ribs  for  the  removal  of  growths  involving  the  mediastinum  or  pleura.  Kiis- 
ter^  has  successfully  made  partial  resections  of  the  sternum  for  the  removal 
of  mediajitinal  tumors,  and  the  entire  bone  has  been  excised  by  Konig'  in  a 
case  of  sarcoma.  The  pericardial  and  both  pleural  cavities  were  opened  in 
the  course  of  the  dissection  ;  the  wound  became  gangrenous,  and  the  heart 
was  afterward  surrounded  with  pus :  notwithstanding  this,  the  wound  slowly 
healed  and  the  patient  ultimately  recovered.  In  cases  treated  by  this  niethoa 
pleural  adhej^ions  usually  prevent  double  pneumothorax;  portions  of  the  ril» 
have  been  resected  with  the  sternum,  and  have  been  succeeded  by  unilat< 
pneumothorax,  and  recovery  has  ensued,  (See  Fig,  55.) 

Fig.  65. 
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From  ft  caa«  of  Kolttc«ek*a,  lu  wbicti  ihe  reset;! ion  of  the  third  to  Uie  sixth  rP 

HtornkiDi,  WDLfl  pra<:*ti9ed  for  the  removal  of  nn  eriehaadroiua.    Diagram  i. 

ihti  thnriicic  wall  which  penni tied  the  exposure  i»f  thue  pericardium.     I'ui  i  ] 

patient  rtfcovered  {DetttMcheM  Archir/Qr  klinucht  M*difin,  Bd.  txx.  1H«2). 

Paracentesis  must  sometimes  be  practised  to  reUeve  acotimnlation  of  fluid 
in  the  pleural  sacs  in  instances  in  whJcb  dyspnoea  is  serious,  and  life  may  be 
prolonged  by  repeatedly  practising  this  operation.  Reflex  laryngeal  irrita* 
tion,  or  paroxysmal  dyspnoea  with  stridulous  breathing,  re<:|uires  the  use  of 
inhalations  or  atomization  of  antisjoasinodics,  and  among  the  most  useful  of 
tbeise  are  ether  and  chloroform.  This  group  of  neural  symptoms  can  some- 
times be  markedly  palliated  by  hypodermic  use  of  morphia  with  atropia. 
But  too  often  the  symptoms  are  caused  by  actual  pressure,  and  not  by  nerve- 
irritation,  and  this  mode  of  treatment  is  flitile,  and  therefore  theee 
should  be  employed  with  caution. 

^  Berliner  klirUsche  WtM^hensehrifi^  No.  20,  1883,  pp,  127,  J36,  274, 
»  Onlralblatf /.  Ohir,,  No.  42,  1882. 
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Sleeplessness,  cough,  bronchial  or  other  pulmonary  complications,  must  be 
managed  upon  general  principles.  The  local  pains  may  be  met  by  local 
treatment,  such  as  mustard  sinapisms  or  soothing  lotions ;  even  blisters  may 
secure  temporary  relief.  The  digestive  system  should  be  care^lly  studiea, 
and  assimilable  and  appropriate  food  should  be  selected.  In  lymphadenoma 
combinations  of  iodine  with  arsenic,  as  in  Donovan's  solution,  may  be  tried, 
but,  unfortunately,  the  utmost  aid  from  present  resources  consists  in  a  pallia- 
tive and  expectant  policy. 
Vol.  111.-66 


DISEASES  OF  THE  BLOOD  AND  BLOOD- 
GLANDULAR  SYSTEM. 
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INTRODUCTION. 


The  blood  is  a  fluid  tissue  composed  of  cells  floating  in  an  albuminous 
plasma,  and  it  differs  from  other  tissues  not  less  in  the  arrangement  of  its 
elements  than  in  the  activity  of  the  changes  which  go  on  in  it.  It  is  the 
mart  into  which  is  poured  from  the  alimentary  canal  the  commodities  needed 
in  nutrition,  and  the  elements  of  the  body  select  from  it  the  various  mate- 
rials which  they  require,  giving  in  exchange  those  chemical  combinations 
which  result  from  the  metabolism  of  the  tissues.  In  spite  of  ceaseless 
changes,  a  uniformity  of  composition  is  one  of  the  most  striKing  features  of 
the  blood  in  health.  This  is  maintained,  as  regards  the  constituents  of  the 
plasma,  by  the  activity  of  the  organs  which  regulate  income  and  expenditure 
— the  alimentary  canal  and  liver  on  the  one  hand,  and  the  kidneys,  lungs,  and 
skin  on  the  other ;  while  histological  uniformity  is  maintained  by  the  adenoid 
or  cytogenous  tissue  throughout  the  body,  the  function  of  which  is  to  replace 
the  wornout  blood-corpuscles. 

The  corpuscles  form  rather  less  than  one-half  by  weight  of  the  blood. 
The  plasma  contains  about  90  per  cent,  of  water,  which  holds  in  solution 
proteids  in  the  form  of  serum,  albumen,  and  the  fibrin-forming  factors; 
sugar  in  traces;  creatin,  hypoxanthin,  and  urea;  various  fatty  bodies  in 
small  amount;  salts,  chiefly  sodium ;  and  gases.  The  corpuscles  (red)  con- 
sist of  haemoglobin  (90  per  cent.),  proteid  bodies,  and  traces  of  lecithin  and 
cholesterin. 

So  far  as  we  know  at  present  of  the  function  of  these  two  portions  of  the 
blood,  the  plasma  ministers  to  the  general  nutrition  of  the  tissues,  while  the 
corpuscles  (red)  are  chiefly  concerned  with  respiratory  processes,  acting  as  the 
carriers  of  oxygen  and  carbonic  oxide. 

We  shall  first  give  a  brief  account  of  the  histological  characters  of  the 
blood,  and  of  the  relation  of  the  groups  of  adenoid  or  cytogenous  tissue  to 
the  corpuscles. 

Two  forms  of  corpuscles  are  usually  described,  but  we  can  recognize 
four  varieties  of  blood-corpuscles  in  the  body:  (1)  red,  (2)  white,  (3) 
nucleated  red,  and  (4)  the  haematoblasts  (itayem),  or  blood-plates  of 
Bizzozero. 

(1)  Red  Corpuscles. — In  each  cubic  millimeter  of  plasma  there  are  about 
5,000,000  red  cells.  The  percentage  may  vary  within  health  limits  from  90 
to  110.  The  corpuscles  are  circular,  non-nucleated,  biconcave  disks,  homo- 
geneous, to  ordinary  inspection  structureless,  and  consist  of  a  colorless  stroma 
which  is  possibly  reticulated,  and  a  red  coloring  matter,  the  haemoglobin.     In 
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health  they  are  tolerably  uniform  in  size,  about  7.9  ju*  in  diameter,  or  in  Eng- 
lish meui^uremeut  ^^^^^  of  an  inch  (Gulliver),  Even  in  normal  blood  there 
may  be  slight  variations  in  size  between  6.5  /jl  and  8.5  /i,  the  average,  accord- 
ing to  Hayera,  being  7,5  /<. 

(2)  Coloricas  or  white  corpuscles,  nucleated  maases  of  protoplasm »  with  an 
average  diameter  of  10  /Jt,  or  about  W^nr  ^^  "^  ineh.  The  majority  have  a 
finely  granular  protoplasm,  but  in  a  tew  the  granulea  are  coarse  and  do  not 
completely  fill  the  elejir  prutopiiMm.  The  ultimate  structure  is  reticular 
(Heitzman),  Erhlieh^  had  shown  by  their  var)%ig  reaction  to  eosin  that 
there  are  chemical  ddierences  among  the  eolorle:*®  cells  quite  unrecogni/alile 
by  other  means.  In  healthy  blood  they  display  active  amc^boid  chaiiL^es  at 
onllmiry  temperature.^.  Their  ]>rotoplasm  does  not,  as  is  commonly  >tulcd, 
rapidly  di.<in  teg  rate,  but  ii"  kept  at  a  medium  temperature  retaius  lU  vitality, 
as  iiho\?n  by  movement's,  for  hours.  The  number  per  cubic  millimLter  w 
from  8  to  15  millions,  and  the  ratio  to  the  red  is  variously  computed  m  1  to 
300  or  1  to  500, 

(3)  Nucleated  red  corpuscles,  which  occur  in  the  blood  of  the  fcetus  ami 
the  infant,  gradually  dimini!?Ijin;|  until  at  the  third  or  fourth  year  they  dii4a]>- 
peiir.  In  the  adult  they  do  not  occur  in  the  blood  in  health,  but  are  normal 
constituents  of  the  red  marrow  of  the  short  honci?.  They  meiisurc  from 
Ta*07r  ^  Wtrir  ^^  ^^  inch,  and  are  of  somewhat  variable  intensity  of  color, 
otlen  quite  as  deep  as  the  ordinary  ned  forms.  There  may  be  two  or  even 
three  nuclei,  not  colored,  grouped  together,  often  eccentric,  and  in  some 
instances  protruding  from  the  cell. 

(4)  The  hieiuatoblasts  of  ilayem,  the  blood-plates  of  Bizzozero,  the  ele- 
mentary or  intermediate  corpuscles,  are  small  discoid  colorless  corpuscles 
about  3  ;i  in  diameter,  and  are  normal  constituents  of  he^dthy  bJooLh  When 
the  blood  is  withdrawn,  they  aggregate  together  into  irrcgidar  clumj>s  or 
nifisses,  which  have  long  been  known  as  Schnitzels  granule-masses.  It  can  be 
readily  demonstrated  in  uew-born  rats  or  kittens,  in  which  these  maasea 
abound,  that  the  corpuscles  composinfj  them  are  isolated  in  the  vessels,  and 
only  run  together  when  tlie  bltK)d  is  drawn.  The  statement  is  commonly 
nmde  that  the  granu!e-m:isses  of  Sclmitze  result  froui  the  disintegration  of  the 
white  corpuscle  (of  the  red,  Erhlich),  but  half  at>  hour^s  study  of  the  ques* 
tion  in  a  new-born  rat  will  convince  any  competent  histologist  that  we  have 
here  to  do  with  a  separate  blood -element."  It  appears  to  have  important  rela- 
tions with  the  production  of  tibrin. 

Of  the  origin  and  life-history  of  the  red  corpusclas  during  post-embryonic 
life  we  have  still  much  to  learn.     They  arc  sttited  to  develop — 

(1)  From  colorky*8  corpuscles,  the  lymph-cells  or  leucoc5rtes.  In  the  lymph- 
glands,  the  Malpighian  bodies  of  the  spleen,  in  the  thymus,  or  the  adenoid 
tis!«ue  of  the  tonsil,  of  tiie  lymph-elements  in  the  intestines  and  other  regions, 
colorless  cells  are  constantly  being  mami factored,  and  the  general  belief  has 
been  since  Hewson's  time  thtit  the  red  corpuscles  develop  in  some  way  or 
other  from  these  leucocytes.  How  or  where  has  not  yet  been  settled.  It  does 
not  apparently  go  on  in  the  blood,  or  we  should  surely  catch,  in  the  many 
observations  and  with  the  excellent  powers  now  in  use,  a  glim[>se  of  the  birtli 
of  one  of  them.  Some  observers  (Johnstone*)  maintain  that  they  develop 
from  the  granular  protoplasm  of  the  adenoid  reticulum  by  a  process  of  bud- 
ding.    Tliid  may  be  so,  but  we  should  expect  to  find  the  lymph  in  the  efferent 

*  fi  is  used  to  signi/y  a  micro-millimeter  or  ^^^^  part  of  a  millimeter* 

•  Frrrichs  nnd  Lftftim^n  Arrhiv^  Bd.  L 

'Consult  Pi'oeeedinffs  RoijfiJ  Sncirty^  1874;  Cmtraihlatt  f.  d.  Med.  Wmensehaften :  M^dietd 
Ifeiutf  1882,  2;  Kitmi^rol  VirchouU  Arthit\  Bd.  xi»;  Hayem,  Reehen^ka  iur  rAnaUmk 
Wtrmol  el  tHdholoijiiiw  Uu  Sumj^  Pariai  1878. 
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vessels  and  of  the  thoracic  duct  much,  more  rich  in  red  celh  than  is  usiially 
the  case,  and  in  specimens  of  healthy  glands  we  should  find  young-looking 
elements  such  as  he  describ€s. 

(2)  From  the  nucleated  red  corpuscles.  In  the  embryo  this  undoubtedly 
take:*  place,  and  as  the  weeks  of  development  proceed,  the  ordinary  red  forms 
gradually  predominate.  In  the  child  the  red  nucleated  cells  disappear  early, 
and  are  then  found  only  in  the  red  marrow.  So  far  as  my  observations  go,^ 
they  apparently  orig-inate  from  colorless  marrow-cells,  which  gradually  l>ecome 
more  homogeneous,  and  ha-moglobin  develops  in  the  protoplasm.  The  nucleus 
degenerates  and  di.^appearB,  when  the  cell  hjis  the  appearance  of  an  ordinary 
red  disk.  KindHeisch  thinks  that  the  nucleus  of  the  nucleated  red  is  extruded 
in  the  development.  It  is  possible  tliat  frc*m  these  nucleated  rc^d  corpudclea 
cells  may  originate  in  another  way — viz.  by  budding.  This  I  have  seen  and 
sketched  in  the  marrow-cells,'  and  Malasaez  has  studied  the  same  process,* 
The  geniniJB  are  small,  and  sprout  from  the  protoplasm,  not  the  nuclei,  and 
when  they  break  otf*  tlicy  resemble  the  microcyt<?s  which  occur  so  abundantly 
in  certain  anicmic  states.  Bizzozcro*  holds  that  these  nucJeated  red  corpus- 
cles are  independent  elements  which  do  not  develop  from  the  colorless  roar- 
row-eells.  They  multtfily  by  iission,  and  develop  into  the  ordinary  red  fonna 
with  the  disappearance  of  the  nuclei.  Several  recent  investigations  support 
this  view.* 

(3)  Hayem  believes  that  the  red  corpuscles  develop  from  the  small  hsrmato- 
blasts,  but,  so  far  as  I  know,  his  observations  have  never  been  confirmed.  He 
states  that  in  normal  blood  they  occur  in  the  proportion  of  about  1  to  20  red. 
In  all  states  of  blood  reparation  they  increase  greatly.  He  describes  a 
heematoblastic  crisis  as  occurring  after  hemorrhage,  fevexB,  etc.,  when  the 
number  of  these  elements  rapidly  aupmente»  and  is  succeeded  by  the  addition 
of  many  small  pale-red  corfmscles,  which  he  looks  uix)n  as  intermediate  be- 
tween the  hieraatoblasts  and  the  ordinary  red  forma. 

The  colorless  corpuscles  are  regarded  as  the  direct  offspring  of  the  cells  of 
the  follicular  cords  in  the  lymph-glands  and  adenoid  tissue,  but  whether  by 
process  of  division  of  existing  leucocytes  or  by  sprouting  from  the  endo- 
thelial places^,  or  from  the  protoplasm  in  the  fibres  of  the  reticulum,  remaind 
to  be  settled. 

The  nucleated  red  corpuscles  are  in  the  healthy  adult  confined  to  red  mar- 
row, in  which  they  probably  develop  from  colorless  cells,  and  may  be  regarded, 
as  Neumann  originally  jiuggcsted,  as  transitional  or  intermediate  forms  between 
white  and  red  cells.  In  anaemic  states  they  may  occur  in  the  spleen  and  in 
the  lymph-glands. 

Of  the  tirigin  of  the  hK*matoblnsts  or  blood-plates  we  know  absolutely 
nothing.  They  occur  most  abundantly  under  two  most  opposite  conditions — 
in  the  young  growing  animal  just  entering  upon  life,  and  in  the  disvased, 
cachectic,  womout  animal  just  preparing  to  aoandon  it. 

Our  knowledge  of  the  relation  of  the  cytogenetic  organs  to  blood-formation 
may  be  thus  brieily  stated  :  The  spleen  certainly  takes  part  in  the  develop- 
ment of  colorless  corpuscltfs,  but  its  participation  in  red  blood-formation  is 
more  doubtful.  The  nucleated  red  or  embryonal  forms  do  not  occur,  at  least 
*n  any  numbers,  in  health,  though  s<mie  observers  have  noted  that  at^cr  « 
repeated  bleeding  the  organ  was  swollen  and  contained  many  such  cells*  a*  if 
it  was  the  seat  of  an  active  development.  Though  the  opinion  prevails  widely 
that  the  spleen  is  one  of  the  important  organs  in  the  formation  of  red  cor- 
puscles, the  evidence  for  this  belief  is  of  an  exceedingly  scanty  nature. 

The  lymphatic  glands  and  the  adenoid  tissue  in  other  regions  are  the  seati 

'  CentrMlnti  /  d,  Med.  WifwnJicJi.,  1878.  »2V«tw.  Am.  Am  Ad.  Seiente,  1892, 

»  Arehiirs  de  Physidome,  1%82.  ♦  Ckniralblait /.  d,  Med,  WmmscJiajtcn,  Bd.  xii, 

^FortschritU  der^  Medicin,  1885,  No.  1, 
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of  constant  production  of  colorless  corposclee,  but  of  their  relation  to  the  red 
o.irpu&clcs  there  is  the  f^anie  hick  of  information  as  in  the  spleen.  I  do  not 
know  of  any  corruhoratirm  of  the  observation  of  Johnstone  above  nieiitioned, 
and  in  any  cas?e  the  nundwr  of  red  cells  in  the  cflbrent  vesstds  of  ii  lymph- 
giund  is  m  small — and  indeed  in  the  thoracic  duct  itself — that  we  cannot 
believe  they  are  produced  as  red  corpuscles  in  large  numbers  within  the  lym- 
phatic svi^tem. 

The  red  hone-nmrrow,  n»  poiutcd  out  by  Neumann  "  and  Bizzozero,*  apfiears 
to  be  the  scat  of  blood -for  mat  ion,  and  in  the  adult  body  is  tiie  only  re^i<:>n  in 
which  the  embryonic  or  nucleutcd  red  cells  are  found.  It  is  a  tissue  similar 
in  nmny  rospectij  to  the  spleen,  and,  though  routined  to  the  sliort  and  fkit 
buries,  the  total  amount  in  the  Ixxly  it*  very  considt^rahle.  In  the  young  it 
also  fills  the  long  Injne^,  The  evidence  of  the  development  of  red  corpuscles 
in  the  marrow  rt»3ts  Ufwm  the  constant  presence  of  nucleated  ceils  infiltrated 
with  luemotflobin,  and  of  their  fi^siion.  Forms  undergoing  the  jiroccss  of 
karvokiuesia  ciin  be  s<L'en  witliout  difficulty.  In  exee^ive  hemorrhage,  nat- 
ural or  induced,  it  a[i|>ears  to  undergo  an  active  proliferation,  and  in  the  long 
bones  a  red  marrow  may  replace  the  fatty  tissue. 

The  liver  is  donbtlc-ss  the  seat  of  blcRNJ-destruction,  for  the  bile-pigments 
and  leucocytes  with  red  corpu.sck^  in  their  interior  have  In^en  found  in  it^ 
tissue.  Nicjolaides^  ha8  j^hown  that  in  the  hlo<Kl  of  the  hepatic  vein  tliere 
may  be  a  reduction  of  from  one  million  to  one  million  and  a  half  of  red  cfir- 
pUri(*lt5S  per  e,  ni.  In  the  embryo  Neumann*  haa  shown  that  it  may  be  the 
»eat  of  the  production  of  corpuscles^  but  there  is  no  satisfactory  evidence  that 
in  the  adult  this  ever  takes  place. 

The  remarkable  rapid  it  v  with  which,  after  a  f»rofu8e  bleeding,  the  normal 
proportion  of  red  corpuscles  is  reached  t^hows  with  what  activity  the  devclup- 
men!  may  proceed,  and  how  fiivorable  the  conditions  nuist  be  for  their  pro* 
duction.  After  the  loss  of  a  large  quantity  of  blood  the  manufacture  of  new 
corpuscles  may  proceeil  at  the  rate  of  30,000;  40,000,  or  even  50,000  a  day. 

What  becomes  of  the  red  corpuscles?  Here,  again,  is  a  question  not  sat- 
i.sfactorily  settled.  We  do  not  know  the  average  length  of  life  of  corpuscles. 
They  are  supposed  to  be  short-lived — three  weeks,  according  to  Q.uincke, 
The  need  for  tiieir  dissolution  is  assumed  to  provide  pigment  for  the  viiritjus 
secretions  and  tissues,  and  we  occiLsiorially  s^ee  a  few  cells  iu  the  bli>od  wit!i  u 
palli»r  which  may  be  regarded  as  an  indication  of  senility. 

Positive  evidence,  however,  of  their  destruction  is  afforded  by  the  occur- 
rence of  the  st>cancti  corpuscles  containing  red  corpuscles,  which  occur  nor- 
mally in  rcfl  marrow  and  in  the  spleen,  and  under  some  circumstances  in  tlie 
lym[ihatic  glands  and  liver  The  red  cells  undergo  gradual  transformation 
int4>  a  yellow  granular,  and  finally  black,  pigment.  In  normal  spleen  nnd 
marrow  tlie  numlK'rs  found  are  very  variable;  in  fevers  aiKl  cachectic  states 
they  m;*y  he  in  extraordinary  numbers.  (Quincke  and  liis  ]>tipil  Peters^  have 
studied  with  great  care  this  process  of  transt'ormution  of  tlu'  red  corpuscles 
and  accumulation  of  the  pigment  in  the  cells  of  the  marrow,  spleen,  liver, 
and  Ivniph-glands,  to  which  the  term  siderosis  is  applied.  These  [)igment- 
granules  are  in  the  form  of  an  iron  albuminate,  and  are  used  m  the  dt^veh>p- 
nient  of  new  corpuscles.  Thus,  atler  repeated  bleedings  in  animals,  they  may 
disappear  completely  in  tlie  restoration  of  the  hlowl,  while  in  animals  into 
whose  vessels  blood  has  beeii  transfused  or  injected  8ubcutancoui?ly  the  iron- 
containing  cells  in  the  various  organs  are  very  numerous,  and  even  the  corti- 
C5al  celb  of  the  kidney  contain  numerous  granules* 

The  amount  of  haemoglobin  in  100  grammes  of  healthy  blood  is  13*45 

»  CbfUruihUiUf.  d  Mai.  Wi^i^vJu-hnfien^  1S68.  « Ibid.,  1SG8. 

^Arehwen  efe  Phymotogif^  ]HH2.  ♦  Are/uv  der  IJcdkmuky  iv, 
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grm.  (Preyer).    Malaseez  estimated  the  quantity  in  a  cubic  tnillimeter  of 

biood  at  between  0.125  and  0.134  milligramnie,  and,  taking  the  corpuscular 
richness  at  from  4,CK)0,000  to  4,G00,00(\  he  has  estimated  approxinuttely  the 
amount  of  htemoglobin  in  each  corpuscle. 


PLETHORA. 

General  and  pergistent  polytemia  or  plethora  has  scarcely  a  place  in 
recent  pathology.  Formerly  it  wag  thoiitrht  thrit  either  from  over-pitHiiiction 
or  lowered  expenditure  the  tibial  aniuiuit  of  blood  aecunmlatetl  and  fillLHl  the 
blood-vessels  Ut  an  abnormal  extent.  The  nnioimt  of  bloij<l  undergoes,  within 
lindts,  constant  daily  alterations,  and  afttr  a  full  nit'al  the  vessels  are  in  a 
state  of  plethora  compared  with  their  condition  at  the  end  of  a  ten  hours* 
fast.  If  a  plethysniograpii  could  be  devised  to  record  jxniphically  the  varia- 
tions in  the  total  quantity  of  bloml,  each  ingestion  of  food  or  drink  into  the 
vessels  wi>uld  be  followed  by  a  ris€%  and  each  interval  by  a  gradual  decline. 
So  long  lis  the  organs  of  secretion  and  excretion  are  active  the  quantitative 
and  qualitative  condition  of  the  blood  is  maintained  at  a  tolerably  uniform 
standard  in  each  individual.  At  different  periods  of  life  the  relation  of 
blood-weight  to  body-weight  varies.  In  the  new-born  the  blood  amounts  to 
one-eighteenth  part  by  weight  of  the  body,  while  in  the  adult  the  average  la 
from  one-t\\elf\n  to  one-fourteenth  \  so  that  in  the  infant  there  is  a  condition 
of  comparative  plethora.  There  are  no  reliahle  oliservations  ou  the  propor- 
tion of  blood-  to  body *w eight  at  respective  ages,  but  there  appears  to  h^  a 
re^iuction  in  old  age.  In  women  it  is  stated  that  just  before  each  menstrual 
|>eriod  there  is  a  state  of  polya?mia.* 

Worni'Miiller'  and  Cohnheim*  have  made  some  very  interesting  experi- 
ments on  this  question  of  plethora.  By  transfusion  in  dogs  a  state  of  arti- 
ficial  plethora  is  readily  established,  and  the  animals  stand  the  injection  of  as 
much  as  10  or  12  per  cent,  of  the  body-weight  of  blood,  above  >\hich  qium* 
tity  a  fatal  result  ensues.  After  an  injection  of  2U  i»r  oU  |jer  ct'ut.  of  the 
total  amount  of  blood,  the  su]>erfluous  plawma  and  corpusclt^  are  got  rid 
of  En  a  few  days,  while  with  a  larger  injection  of  60  to  80  per  eenl.  it  Uikes 
two  or  three  weeks  before  the  normal  state  is  again  reached.  The  albumi- 
nous and  nitrogenous  materials  are  largely  got  rid  of  l»y  the  urine,  which 
increases  rapidly  in  ouantity  and  also  in  the  amount  of  urea.  The  exaim 
of  corpuscles  gradually  disappeaj-s,  and  the  htemoglobin  becomes  depOMitetl^ 
as  Quincke  haa  shown,  in  the  form  of  small  granules  in  the  cells  of  the  liver, 
spleen,  and  bone-marrow% 

In  a  similar  way,  it  is  reasonable  to  think  that  the  body  is  quite  capable  of 
dis|M>sing  of  surplus  albuminous  materijtls  in  over-fed,  fazy  individuals  with 
active  digestion,  whose  red  faces,  full  vessels,  and  bounding  pulses  give  the 
impression  of  a  distended  circulatory  system,  and  whom  we  tenn  ydethoric. 
Their  appearance  is  the  result  rather  of  blood-distribution  thnn  of  actual 
increase  in  the  total  volume,  and  there  is  no  evidence  that  under  any  circum- 
stances a  rich  and  aljuuchiiit  diet  without  much  exercise  can  pi-rmanently 
increase  the  amount  of  blood.  It  was  formerly  held  that  the  healing  of  an 
old  sore  or  the  cessation  of  an  accustomed  discharge  or  loss  of  bltjod,  bv 
diminishing  expenditure  while  the  blood-making  power  w^as  maintainetl, 
could  induce  plethora  if  no  local  disorder  was  excitetl  '*  liefore  the  vessels 

^  Mary  Putnam  Jacobi,  Th^  Qursfim  of  IteM  for  W^mrfu  New  York. 

'  Tran^ution  and  PUthora,  Cbristiauia,  1 875.  *  AUgtmeine  Poihoiogie^  2ta  Au^AgiL 
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te  fftneral  reiicbed  a  state  of  plethoric  tension."  Of  such  a  condition,  and  of 
the  plethora  niK»ci>ptica  that  was  thought  to  occur  after  the  amputation  of  a 
limb,  we  do  not  heur  much  now,  and  the  prevalent  opinion  of  pRtliologihts  \» 
t^xpressed  by  Cohnheim,  when  he  gays  **  tbat,  except  as  a  traniiitory  i^tate, 
polyieniia  doe^  not  occur  under  any  circynistances."  What,  then,  is  the 
meaning  of  the  full-blooded,  rubicund  condition  which  we  t»ee  in  some  men» 
not  nece^arily  large  feeders,  but  often  with  viirorous  active  constitutions  and 
perfect  type^«  of  health?  Tbe  apncarnuce  of  plethora  is  caused  chietly  by  the 
distension  of  the  euperticial  vessels;  the  circylation  of  ihe  skin  is  remarkably 
active,  particuhirl}'  in  the  face,  and  it  is  probable  tluu  we  have  here  tn  deid 
with  local  pecyliariticsi  of  the  vessels  or  of  tlieir  iiinervuiion,  and  not  with  any 
general  augmentation  of  the  total  blood-mass.  It  mny  be,  however,  that  in 
such  persims  there  is  a  plethora  of  certain  of  the  constituent.*  of  the  blood — 
viz.  the  red  eorpus<"les — atid  there  may  l»e  a  state  of  polycytbiemia  rubra,  as 
it  has  been  ciilled,  in  which  the  f>ercentage  of  red  cells  is  increased.  In  sev- 
eral such  ease:?  I  have  found,  as  has  been  previously  noted,  the  nund>er  of  red 
corpuscles  considerably  over  the  average.  A  relative  increase  in  the  ninnbcr 
of  red  et>rpuscles  also  occui*s  in  those  sudden  and  excessive  losses  of  tluid,  as 
in  cholera*  in  which  the  bhiod  may  become  thick  and  sticky  from  llu^  great 
reduction  in  the  plasma,  particularly  of  the  water  and  salts — tinhy<lniMnia — 
or  in  cases  in  which  the  income  of  fluid  is  greatly  rcstrirted.  Henry  (F.  P.) 
has  reconied  a  case'  of  stenosis  of  the  cardia,  in  which,  witJi  great  enmeiation, 
the  corpuscles  |>er  c.  m,  were  5,tVJo.UIM), 

The  condition  known  as  hydraemic  plethora  develop  whenever  there  is  a 
great  reduction  in  the  number  of  corpuscles,  as  after  a  hemorrhage,  or  when 
the  blood  has  been  impoverished  by  long-standing  suppuration,  albuudnuria, 
or  in  the  growth  of  hirge  tumors.  So  silso  when  tlie  secretion  of  urine  is 
diminished,  as  in  some  ctises  of  Bright*s  diseiLse,  and  at  the  same  time  charged 
with  albumen,  the  blood  may  become  very  watery;  hut  in  these  states  there 
is  not  an  absolute  increase  in  the  entire  blood,  hut  only  a  relative  exeess  of 
the  water.  OcciL*<ionally,  this  great  excess  ciui  be  uoti<  e<l  in  the  blood-drop 
as  it  comes  from  the  finger-tip;  the  corpuscles  do  not  fdl  the  entire  drop,  and 
conaet^uently  leave  irregular  areas  unoccupied  by  the  re<l  disks. 


ANilMIA. 

A  REDiTCTro?^  in  the  amount  of  the  blood  or  of  it^  corpuscles  occurs  under 
a  great  variety  of  circumstances.  Broadly  speaking,  we  can  recognize  two 
great  clinical  and  pathological  group  of  cases :  L  Those  induced  by  causes 
acting  upon  the  blood  itself;  and,  it.  Those  induced  by  disturbance  in  the 
functions  of  the  blood-making  organs. 

I.  Of  causes  acting  directly  upon  the  blood,  we  shall  consider — 
1st,  Hemorrhage,  traumatic  or  s|H>ntaneous.  A  high  grade  td^  anaemia  may 
be  quirk iy  produced  by  hiss  of  a  large  quantity  of  blood,  and  the  reduction 
is  in  all  tl»e  constituents;  there  is  a  true  oligienda.  If  the  amount  lost  be 
exciKisive,  death  results  from  the  diminution  in  the  total  V(jlume  of  lilood  and 
general  lowering  of  the  arterial  pressure.  If  the  hemorrhage  is  sud<h'n  and 
profuse,  as  from  a  large  vessel,  the  loss  of  f  )ur  or  five  painds  of  blood,  or 
even  less,  mav  be  suffident  to  induce  fatal  syncope.  In  hemorrlnigc  into  the 
pleuni  or  peritoneum  frora  rupture  of  aneurisms,  etc.,  it  is  rare  to  meet  with 
more  than   three  or  four  pounds  of  clot  and  serum;   seven  and  a  half 

*  ArdiivtB  ^  Mtdicmej  New  York,  voL  vii. 
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pounds  is  the  largest  amount  I  know  of  shed  into  one  of  the  eavitiee  (pleura) 
hy  rupture  of  an  aneurism.  Wlien  the  bleeding  extends  over  fteveral  daya^J 
the  amount  lost  may  be  ver}^  much  greater.  In  cases  of  hiemophilia  extra-l 
ordinar)^  accounts  are  given  of  the  amount  collected  in  the  course  of  a  fe^ 
days.  In  a  case  of  haemoptysis  a  patient  lost  over  ten  pounds  by  meaguro-j 
ment  in  one  week,  and  then  recovered  from  the  imniediuLe  etilects.  After  the! 
most  severe  hemorrhages  the  reduction  in  the  number  of  red  corpuscles  is  noil 
nearly  so  great  as  in  forms  of  idioputhic  anaemia.  Thus  in  the  case  ju.^t  men- 
tioned at  the  termination  of  the  week  of  bleeding  there  were  1,31*0,000  retl 
corpuRcles  to  the  cubic  ndllimet€:r.  In  any  single  bleeding  a  fatal  result  fed-  j 
lows  the  loss  of  one-third  or  one-half  of  the  total  bhKid-voIume.  The  process 
of  regeneration  of  the  blood  goes  on  with  astonishing  rapidity,  and  in  some 
bleeders  a  week  or  ten  days  will  suffice  to  re-establish  the  normal  nmount. 
The  restitution  begins  even  during  a  hemorrhage  by  the  alisorption  of  lymph 
from  the  tissues  under  the  lowered  pressure  in  the  vessels.  Tlie  dr>^ncas  and 
fitickiness  of  the  serous  ujemhranes  after  death  from  a  profuse  hemf>rrhag<?  ts 
usually  verj'  marked.  The  water  and  saline  constituents  of  tiie  hlom}  are 
readily  restored  by  absorption  from  the  gastro-intestinal  tract.  The  albu- 
minous elements  are  also  quickly  renewed,  but  it  may  take  weeks  or  months 
before  the  number  of  corpuscles  reaches  the  nomml  standard.  Indeed,  thii  | 
condition  of  oligocythfcmia,  as  it  is  called,  may  persist,  grow  worse,  and  ulti- 
nuitely  prove  fatal.  The  microscopical  ehanicters  of  the  blood  atler  severu 
hemrirrhage  are  not  much  changed,  except  as  regards  the  white  corpui*cles, 
which  are  relatively  incrcpscil,  and  the  iibrin  network,  which  is  much  lesa 
marked  than  in  health.  The  white  corpuscles  may  be  very  slightly  reduced 
in  number  per  cubic  millimeter — ^a  fact  to  be  accounted  for  either  oy  a  rela- 
tivtdy  diniiiiishefl  l(»ss  during  the  bleeding,  owing  to  their  adhesiveness  and 
wall-loving  properties,  or  to  a  Ljuick  restitution  from  the  lymph  which  is 
jjoured  into  the  blood-stream.  It  has  been  observed  both  in  dogt*  and  men 
oy  Lyon  *  that  after  a  severe  hemorrhage  the  nunjber  of  red  per  cubic  milli* 
meter  diminished  for  several  days  after  the  bleeding  had  been  checked.  How 
and  where  does  the  regeneration  of  red  corpuscles  take  phice  atlcr  a  seven? 
Iiemorrhage?  One  would  tbink  that  under  these  circumstances,  if  any,  we 
should  he  able  to  get  infonnation  which  might  be  of  service  in  determining 
the  problem  of  blood-development ;  but»  in  spite  of  the  numerous  cxperi- 
laents  on  the  subject^  we  are  still  far  from  a  knowledge  of  full  details.  The 
obscr^^ations  of  Neumann,'  Litten  and  Orth,^  Bizzozero,*  Ijepine,*  and  others 
apjwar  to  prove  conclusively  that  the  bone-marmw  plays  an  important  part 
in  the  formation  of  the  new  reiJ  disks,  becoming  lymphoid,  losing  its  fat,  and 
the  nucleated  red  cells  increase  enormously.  The  same  process  has  Ixfcn 
t)bser^a^d  in  many  t^ses  in  num.  In  a  ease  of  ptrofuse  metrorrhagia  witli  pru- 
f<air»d  aruemia  Neumann*  found  the  marrow  in  all  the  hemes  of  a  rich  rasp- 
berr}^  red,  full  of  the  nucleated  forms,  which  were  also  very  abundant  in  the 
blood,  and  more  in  the  vena  azygc»s  than  in  the  aorta.  The  evidence  in  favor 
of  the  active  particijmtion  of  the  spleen  is  not  so  conclusive.  Neumann'  con- 
cludes that  the  spleen  takes  no  share  in  the  procjess,  and  holds  that  the  nuclei 
ated  red  cells  found  in  it  are  probably  derived  from  the  bone-marrow.  Jih- 
zozero,  on  the  other  hand,  has  fouufl  the  spleen  ewollen  and  showing  sign* 
of  lively  blood-formation.  He  states  that  after  removal  of  the  spleen  tlie 
restitution  of  the  red  corpuscles  takes  place  much  more  slowly,  Pouchct,  on 
the  contrary,  sap  the  regeneration  goes  on  just  as  rapidly  without  the  spleen. 


^  Of  Norwich,  C>inti.:  Virchou^s  Arrhit\ 
*  Archiv  der  Jlt'Ukunffr^  Ril.  x. ;  Frerichs 
^  BrrHiwr  klin.  Worh^nmhrifl^  1877,  li. 


tmd  LeifderCa  Artkir^  Bd.  ilL 


*  Crntratbhtif.  d.  Mrd,  Wmevj^hrtften,  1879,  xvi. 

*  Eevuc  McnMudU  de  Mid,  ei  de  Cftintrg,,  1877. 
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Of  the  oetion  of  tbe  lymph-jrlands  there  is  even  less  evidence.  They  have 
rbeen  foutirl  gATolIen,  hut  in  trauitmtlc  ansemia  I  tlo  not  know  of  nny  oWr- 
l-irations  on  their  swelling  and  conversion  into  a  red  spleen-like  tissue,  soieh  as 
ive  been  found  in  some  cases  of  idiopathic  ana'niia. 

The  niiuroeyte&i  which  occur  in  numbers  in  blood  in  &ome  cases  of  trau- 
oatic  anteniia  have  been  regarded  a^  young  develn|>inental  furiiis,  but  there 
lis  a  great  diversity  of  opinion  as  to  their  real  nature,  and  their  connection 
fwith  productive  blood-proces^ses  Is  somewhat  doubtfuL 

Cohnheim  suggests^  that  after  a  profuse  hemorrhage  the  rapid  conauniption 

of  retl  corpuscles  may  be  reduced,  in  which  case  we  need  not  supjKise  such 

an  active  de%^clopment ;  but  the  fact  noted   by   Lyon*  and   others  of  the 

lincreased  reduction  after  a  bleeding  is  against  the  view.     In  any  case,  if 

[Quincke  is  right  in  as^uniinj^  that  the  average  life  of  a  red   ct»rpugcle  is 

Wily  three  or  ibur  w^eeki*,  what  is  the  restitution  of  a  couple  of  millions  of 

kcorpuscles  p<3r  cubic  millimeter  in  corapariiiion  with  the  monthly  renovation 

of  the  entire  maas? 

In  tbe  regeneratifm  of  the  blood  the  development  of  the  haemoglobin  does 
not  keep  pace  witli  that  of  the  corpuscles,  so  that  they  may,  even  wlien  normal 
in  amount,  have  a  lowered  haemoglobin  percentage,  indicated  under  the  raiero- 
scope  bv  a  paleness  in  the  cells. 

2d.  There  h  a  large  group  of  cases  in  which  the  ana?mia  h  induced  by  a 
long-continued  drain  on  the  albuminous  material  of  the  bhxKl — pus  in  a 
ironic  suppuration,  albumen  in  Bright's  disease,  prolonged  lactation,  etc. 
^Hapidly-growing  tumors  act  in  the  miine  way. 

3cL  The  anaemia  of  iuHnition,  brought  about  by  defective  fo<>d-supply  or 
by  conditions  of  tbe  digestive  organs  which  interfere  with  tbe  proper  rece|j- 
tion  and  preparation  of  nourishment,  as  cancer  of  the  gullet,  chronic  flys- 
pepia,  etc.  The  reduction  in  the  bhwd-raass  may  be  extreme,  but  the  phu^ma 
eutfcrs  proportionately  more  tlian  the  corpuscles,  which  even  in  the  extrcn>e 
wasting  of  cancer  of  the  cesophagus  may  not  be  reduced  more  than  one-half 
or  three- fourths. 

4th.  Toxic  aniemia,  induced  by  the  action  of  certain  poisons  In  tbe  blood, 
such  m  lead,  mercury,  and  arsenic  among  inorganic  substances,  an<l  the  virus 
of  syphilid*  atid  malaria  among  organic  poisons.  They  act  by  increasing  the 
rate*  of  con^iumption  of  the  red  corpuscles,  and  the  reduction  may  be  consid- 
erahle.  Tbe  gradual  imnoverishment  of  the  blood  in  pyrexia  mav  be  in  part 
due  to  the  toxic  action  oi  the  fever-producing  a^ent  on  the  blood  itself;  but 
in  this  there  is  probably  also  disturbance  of  function  in  the  blood*making 
organs. 

The  last  three  groups  comprise  what  are  known  as  secondary  anremiws,  and 
the  condition  of  the  blood  is  characterized  by  an  increase  in  the  water  ami 
diminution  in  the  albuminous  elements ;  the  fibrin  is  often  increjL«ed,  and  the 
network  which  separates,  as  seen  under  the  microscope,  is  unusually  dense ; 
the  white  corpuscles  are  not  nnieh  increiL^ed  ;  there  is  rarely  microcytotiis 
or  poikilocytoHis ;  the  reduction  in  the  number  of  red  corpuscles  is  not  so 
great;  hemorrhages  do  not  often  occur;  w^hen  fever  is  present  it  is  due  to  the 
di.^iease  or  some  complication,  and  is  not  tbe  pyrexia  of  amemia;  and,  lastly^ 
thev  are  more  or  less  amenable  to  the  action  of  iron  and  other  remedies. 

fl.  A  consideration  of  the  anaemias  induced  by  disturbance  in  the  blood- 
making  organs  themselves  presents  ditficulties  proportionate  to  our  ignorance 
of  tbe  detiiiis  «if  haematogcncsis.  We  may  regard,  as  above  stated,  the  spleen, 
the  general  lymphatic  tissue,  and  the  marrow^  as  the  sites  of  production  of  cor- 
puscles which  are  passed  into  the  circulation  fully  ftirmed.  Certain  of  tliese 
organs — the  spleen  and  marrow  particularly — are  also  concerned  with  blood- 
destruction  as  well  as  blood-ehiboration ;  but  there  is  evidence  to  show*  that 
'  Loc  eii,  ■  Loe>  cU,  '  Quinckej  quoted  above. 
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they,  to  use  an  ordinary  simile,  consume  their  own  Bmake,  umng  tlie  waste 
protlucts  for  the  purpose  of  further  manufacture.     Looking  now  upon  the 
1 1  £pni  a  to  genetic  tij^sues  as  a  swingle  orjran  sriittered  throUjL^h  thi^  Lwidy.  let  us 
consider  what  general  disturhanees  of  function  it  may  suffer  e*»inpanvl»Ie  to. 
those  met  with  in  other  etrueture^.     We  can  evidently  suppi^se  the  phy**!-] 
oloifieal  activity  to  be  diniiiiishetl  or  inereaiH'd,  »nd  wo  should  expect  to  Atidl 
corresponding  to  these  changes  eouivalent  MUeratiotiH  in  the  cliaraeter  of  tho! 
blood.     Unfortunately,  our  knowledge  of  ihv  nonnal  procesi^e^  ai*  they  go  oq  , 
in  these  tissues  is  so  scanty  that  it  amounts*  to  a  discuHs^ion  ujntu  the  dij^turb-^ 
imct^  of  a  function  itijclf  imperfectly  understood. 

With  dimini.^hitl  funetionnl  activity  in  an  organ  we  commonly  meet  with 
reduction  in  volume,  the  one  deju^nding  on  the  other:  now»  the  only  iui^tarjce 
in  tlie  blood-making  organs  in  whicli  a  decrease  in  :^vie  and  diminished  fune* 
tioaal  activity  go  together  L-?  in  the  senile  atrophy  in  which  the  B.[»leen  !>c<*nniea  | 
Buialh  the  marrow  more  fatty,  nnd  the  lymph-glands  sclerotic,  and  In  conse-  < 
queriee  the  blood  also  is  rcduceii  in  anjount ;  but  this  is  only  a  part  of  the  | 
general  failure  of  nutrition  in  old  age.  Pathologically,  there  is  no  such  well- 
recognized  condition  of  unilbrm  atrophy  of  spleen,  lympli-gland,  aiul  Wme- 
marrow,  with  a  corresjioDding  general  reduction  in  the  elements  of  llie  bh)o<L 
Certain  cases  of  idioputhic  nmemia  come  eloi^e  to  it,  in  which  tht«e  parts  ure 
wasted,  but  tliere  are  other  ditierences  which  make  the  two  conditions  t-eareelv 
com|»iiruhIe.  In  fact,  as  we  shall  see,  diniiriislie<l  activity  in  hlooil-making  m 
usually  assfjciated  witfi  an  increase  in  what  we  call  hicmatogcnctic  ti^nesL 
Of  increased  functional  activity  in  these  parts  we  know  very  little,  apart 
from  the  changes  met  with  in  cases  of  trauuiatic  anaemia,  in  which  the  hyjier- 
piasia  of  the  sjikH'n  and  bone-marrow^  may  be  regarded  as  intimately  connect* J 
with  the  rupid  development  of  red  corpuscles. 

One  fiH't  is  ev  it  lent:  that  a  progressive  increase  in  the  cytogenic  tissues, 
local  or  general,  is  associated  with  disturbance  in  the  process  of  bhmd-ftirnm- 
tion,  and  sooner  or  later  induces  aniemia.  Thus,  progressive  enlnrgerueiit  of 
the  spleen  or  of  the  lymph-glands  or  marked  hyjierplasia  of  the  marrow, 
cither  singly  or  coad>iiicd,  is  invariably  accompanied  with  alteration  in  the 
characters  of  the  Ijkjod,  Even  in  those  rare  instimces  in  which  the  lymphoid 
elementjri  of  the  tonsils  and  fauces  or  of  the  gastro -intestinal  canal  iire  cniefly 
involved  the  same  change  moy  take  pla<^. 

The  nature  of  the  process  in  the  organs  is  of  a  hypeqjlastic  character.  In 
the  spleen  the  puli>  at  tirst  increases  and  the  Malpighian  bodies  enlarge,  but 
ultimately  there  is  such  a  development  of  the  fibrous  reticulum  that  tlvc  con- 
sistence is  greatly  augmented  and  the  organ  laHYmies  indurated.  Illfitiilog- 
icsdly,  there  is  very  little  distinction  to  be  made  between  forms  of  chronic 
enlargement  of  this  organ.  In  the  lymph-glands  there  is  increase  in  tlie  cells ; 
the  tissue  becomes  more  sueculetit,  and  is  in  a  state  of  hyperplasia  which  may 
termiiuite  in  a  great  development  of  the  fibrous  elementii,  with  induration. 
Bo  hIso  w*ith  the  bone-marrow:  in  the  short  anil  iiat  bones,  where  in  the  adult 
a  reddish  or  slightly  fatty  tissue  exists,  the  fat  disappears  entirely,  and  the 
long  bones,  unrmally  filled  with  yellow  marrow,  become  occupied  with  a  nnh 
gray  or  greenish -gray  exogenous  tissue  not  unlike  splecii-pul|>,  and  in  nmny 
instances  more  consistent  than  the  red  marrow  of  early  life. 

A  reduction  ijj  the  number  of  red  corpuscles  is  the  chief  and  nio^t  constant 
change  in  the  blotHl ;  aniumia  seems  to  be  the  invariable  residt,  whether  the 
spleen,  marrow,  or  lymph-glnnds  arc  aii'ected  singly  or  together,  and  is  the 
central  feature  in  the  entire  group  of  cases.  This  dinnnution  in  the  red  ce[{» 
may  or  may  not  be  accompanied  by  an  increase  in  the  white  corpuscle*, 
which  in  some  cases  may  be  so  striking  as  to  be  regarded  q&  the  special  hlood- 
change,  and  is,  as  a  rule,  permanent,  though  it  may  be  a  vafiable  or  even  a 
transitory  state. 
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The  general  and  liiskilogical  diflerences  between  forms  of  hypLTtrophy 
of  these  blood-making  organs  are  exceediiij^ly  slight,  and  in  their  clinical 
features  they  prcsoot  a  large  niimher  of  symptoms  in  common  ;  intlecd,  we 
may  say  that  all  the  important  symptoma  are  prc^sent,  whether  the  ^ulcen  13 
affected  alone  or  with  the  lymph-glands  and  bone-marrow,  or  whether  these 
parts  arc  independently  involved,  and  whether  there  is  simple  reilueiion  in 
the  red  or  with  it  an  increase  in  the  white  corpuscle^?.  8«ch  common  iiiiturcs 
are — the  progressive  amemia  with  Its  group  of  circulatory  sympti^ms;  the 
irregular  febrile  reaction,  essentia!  fever  of  amemia  ;  the  absence  of  inarkeil 
emuciution  ;  the  tendency  to  edusioiiB  of  serum  ;  the  progressive  debility  ;  the 
occurrence  of  hemorrhages;  gastric  and  intestinal  disturbances;  and  resist- 
ance to  treatment. 

The  al!lcti<ins  characterised  pathologically  and  clinically  by  so  many  similar 
features  are  known  and  recognized  m  tlistinct  diseases  under  the  names  leuk- 
aemia, Hudgkin'8  disease  or  pseudodeukienda,  splenic  amemia,  and  idio 
pathic  aotemia  (some  cases) ;  and  we  shall  now  consider  these  a  little  niore 
closely. 

First,  of  the  hyperplasias  of  the  cytogenic  tissues  associated  with  simple 
anremia.  The  various  groups,  spleen,  lymph-glands,  and  marrow,  may  he 
involved  singly  or  t4>gether ;  usually  one  is  first  aliectcd.  and  the  others,  if  at 
all,  subsequently.  Frogrt^ve  enlargement  oi'  the  sph?en  induces  eoimer  or 
later  anaemia,  the  amemia  sjdenica  of  Griesiuger.  These  cases  are  by  no 
means  rare:  certain  of  them  rei>resent  tlie  tinal  stage  of  a  malarial  intoxica- 
tion, but  there  are  others  in  which  the  enlargement  peems  causeless.  There 
may  also  be  hy[>crplasia  of  the  bone-marrow,  Icas  ot\cn  of  the  lymph-glands. 
The  anjemia  may  be  profound,  and  the  clinical  picture  is  that  mentioned 
above.  Tw*o  easc^  of  it  under  my  care  died  of  luematemesis.  The  diagnosis 
of  thi.H  afiection  from  splenic  leukaemia  rests  solely  on  the  microscopical  exam- 
ination of  the  blnmh  It  is  also  chmsed  as  the  splenic  form  of  Hodgkin's  dis- 
eiL'^e  <ir  pseutlo-leukiemia. 

Primary  enlargement  of  the  lymph -glands  with  anemia  constitutea  Hodg- 
kin*s  disea.He  ar  pseudo-leu Lnemia*  in  which  there  may  be  general  hyperplasia 
of  the  lymj>liatic  elements  throughout  the  body,  with  nodular  growths  of  ade- 
noid tissue  in  other  organs*  The  spleen  and  marrow  are  not  often  aflected. 
Here,  too,  the  diagnosis  from  lymphatic  leukicmia  re.sts  w^ith  the  microscope. 

Is  there  a  form  of  amemia  dependent  upon  liypcrfvhisia  of  the  bone-mar* 
row— an  an^-mia  medyllaris?  In  1875,  Pefiper  and  Tyson'  found  affection 
of  the  marrow  in  idiopathic  amemia,  and  Pepner  suggested  that  this  might 
be  the  starting-point  of  the  disease,  which  could  thus  be  regarded  as  a  medub 
lary  form  of  pseu do- leukaemia,  Cohnheim  in  1876*  described  the  same  con- 
dition, and  I  had  an  opportunity  of  examining  several  ciises,"  Granting  that 
the  marrow  is  a  tissue  which  shares  in  the  blood-making  functions,  it  seemed 
reasonable  to  suppose  that  a  general  hyfH^rplasia  of  its  elements  might  dis- 
turl)  the  processes  of  hsem at osis  and  produce  amemia,  just  as  in  hy|M.'rj)lasia 
of  the  splet^n  and  lymph-giands.  Two  theis  soon  came  to  light  which  seem 
opposed  to  this  explanation  of  the  [mthology  of  idiopathic  amefiiia,  A 
hyperplasia  of  the  marn^w  was  found  in  ca.^es  of  chronic  disease  with  wasting, 
and  cases  of  idiopathic  anaemia  were  described  in  which  the  marrow  wiis 
normal  The  nufnerous  observations  of  the  past  five  or  six  years  have  not 
brought  us  nearer  Ui  a  solution  of  tlie  problem.  The  observations  of  Neu- 
mann,* and  those  of  Litten  and  Orth»^  on  the  changes  in  the  marrow  in 
chronic  diseas*^  have  been  abundantly  contirmed,  and  a  red  lymphoid  marrow 
may  be  met  with  in  various  cachectic  states.    This,  too,  I  have  frequently  seen, 

^Amerietm  Journal  Mird.  Scimcen^  1875,  ii.  '  Virch&uh  Arcldt^  Bd.  Ixvili. 

•  OmiraMmJ.  d,  Mfd.  Wi^^hnfu-r^  1877.  No9.  15  and  28;  1878,  No.  28. 
*BerL  Hin,  WochaiKhrij\  1877,  xlviL  ^IbUL,  1877,  U. 
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yet  it  is  in  my  experience  rare  to  find  such  marked,  rich  hrperplnBia  of  the 
marrow,  gucli  an  entire  absence  of  fat,  as  in  some  cases  of  idiopathic  anicmin. 
In  9  autopsies  in  typit-al  ciL«*es  at  Montreal,  not  parturition  ctisea,  the  marrow 
of  the  loii^  l>onefl  was  lymphoid  and  red  in  6 ;  in  1  it  was  not  exaniint^il ;  ijii 
1,  which  I  did  not  see,  the  marrow  w^as  stated  to  he  normal;  and  in  1,  an 
old  woman  over  sixty  years  of  age,  the  marrosv  uf  the  short  bones  was  rich 
in  lymph uid  cells  and  nucleated  rt^l  corpuBcles^  and  the  long  bones  contained  a 
grayish  lu'clatinoid — atrophic — marrow.  It  dijes  not  appear  jxxssible  with  oiu 
present  knowledge  to  arrive  at  a  satisfactoiy  conclusifui  on  this  queslit^ii, 
8ome  regard  the  marrow-change  as  the  consequence,  others  as  the  cauis*?,  of| 
the  ana?mia.  Both  Cohnbeira  *  and  Pye-Smith*  regard  those  casi'S  of  idio- 
pathic anaemia  in  which  the  marrow- changes  are  pronounced  as  case*  of 
anaemia  modulkris. 

Next  of  the  parallel  series  of  hypernlaaitis  of  the  blood-forming  organ 

with  anajmia^  nlus  an  increase  of  the  colorless  corpuscles — leukaemia.     Here, ' 
too»  we  have  the  three  forms — splenic,  lymphatic,  and  meduHary. 

The  splenic  leiikietnia  is  the  most  commtin,  and  in  its  general  features  laiJ 
identical  with  splenic  aniemia,  the  excess  of  wliite  corpuscles  licing  the  onlyj 
distinguishing  feature.     It  is  almost  invariably  associated  with  changes  ii 
the  marrow, 

The  lyniplmtic  leukaemia  may  arise  in  connection  with  hyperplasia  of  the 
lynijih-glands  or  of  the  adtimid  elements  in  the  alimentary  tract — tonsils  and 
Peyer's  glands.     It  is  much  less  common  than  lymphatic  anjemia  or  Ilod^ 
kin's  disease,  and  there  are  not  many  uncomplicated  cases  on  record,     Appa-J 
rently,  a  very  limited  bunch  of  glands— cer\'ical— may  induce  the  changij 
in  the  blood."     Medullary  changes  are  almost  invariably  a^tsociated  with  si 
great  increase  of  colorless  corpuscles  in  the  blood,  and  a  myelogenous  furmf 
of  leukaemia  is  now%  owing  chiefly  to  the  investigations  of  Neumann,  well 
cstal>lished.    Indeed,  be  would  regard  the  change  in  this  tissue  as  the  primary 
and  important,  and  th«se  in  the  lymph-glands  and  spleen  as  secondary. 

The  hyperplasia,  either  lympbaderumi  in  character  or  pyoid.  mav  result  m 
the  ex])ansion  and  sotlening  of  the  bones,  with  the  production  of  irregular 
Itimor-like  masses. 

We  have,  then,  the  foHowing  group  of  anaemias  induced  by  a  primary  dis- 
turbance of  function  in  the  blootl-making  orgaoi): 


I  Leuoocjtic . 


Xoa-leucocvtic 


Spicule,        \ 
!ivai|iliatic,  h  Leiiksemia. 
.AfediiHaryj  ) 

'Splenic,  An»'mia  epleiiica. 
Lvuiphatic,  IIiKigkhrH  illseaiie, 
Medullary,  Idiopnthic  aoffiraitt  (certain  ( 


•). 


There  remain  for  consideration  the  relation  of  the  tissue-change  to  tbi* 
anjemia  and  the  nature  of  the  leucocytosis;  but  until  the  chief  facts  in  the 
devehipment  of  the  corpuscles  are  thoroughly  known  we  cannot  expect  a  sat- 
isfactory solution  of  these  problems. 

The  autemia  may  be  explained  on  the  view  of  diminislied  pr«>duction  (an»- 
matosie*)  or  increased  consumption  of  the  red  corpuscles  (ha-i-        '      i*).     We , 
knc*w  nothing  *jf  the  intimate  processes  connected  with  k>  eduction,  | 

but  as  anjeinia  so  C4:>nstautly  accompanies  the  hyprplasia,  we  itwume  they 
are  intimately  connected  with  each  other,  and  the  aiminution  in  the  numi:»er  ' 
of  corpuscles  in  some  way  the  result  of  disturbed  functional  activity  in  ihe 
blood-making  organs.     An  increased  consumption  of  corpuscles  in  anaemia  is 

«  Loc.  cit,  Bd.  I  8.  467.  •  X«  dl, 

•  Gowers,  Eeynoldjfi  System  of  Medicinf^  art*  "  Leucocytheemia*" 
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indicated  by  the  presence  in  large  numbers  of  cells  containing  red  blood-cor- 
puncles  in  the  spleen  and  marrow,  and  occasionally  in  tlie  lymph-glauda;  by 
the  iocreii^efl  amount  of  iron  vvhirh  ha^  been  found  ui  the  liver;  and  in  some 
caees  by  the  deep  color  of  the  umsule^  and  an  intensification  of  the  color  of 
the  urine»  Either  a  failing  prodiiriiun  with  normal  mte  of  coasumption,  or 
a  normal  output  with  heightened  tlastrnction,  would  produce  anaemia.  Possi- 
bly, in  some  iiisstances,  both  factors  may  prevaiL  Quincke's  interesting  obi^er- 
vations^  may  enable  us  Ui  determine  the  cases  in  which  one  or  other  liaa  been 
dominant.  Where  there  is  great  destruction  we  shall  expect  to  tind  the 
granule-8  of  iron  albuminate  in  the  spleen,  bone  marrow,  and  liver-culls,  possi- 
bly in  the  cells  of  the  cortex  of  the  kidneys,  and  the  iron  reaction  should  be 
pre^nt. 

The  relation  of  the  hyperplasia  of  the  cytogenic  tiseues  to  the  increase  in 
the  colorless  corpuscles  is  even  more  obscure.  A  prime  difficulty  is  the  cir- 
cumstance that  apparently  identical  tissue-chanjjes  may  be  associated  with 
either  a  leucocytiu  or  non-leucocytic  anaemia.  Tlie  splenic  hypurphisia  of 
leuktemia  and  of  aniemia  splenica  are  histologicalJy  identieaL  Thu  excess 
of  white  corpuscles  may  he  due  either  to  over-production  or  to  failure  in  their 
tran^fornuition  int4>  red.  That  they  develop  in  the  hyperplastic  spleen,  mar- 
row, and  lymph-glands  is  not  to  be  doubted,  and  it  seems  reasonable  to  attrib- 
ute the  excess  to  the  hyperplasia.  Their  variable  size,  as  spleen  or  lymph- 
glantis  are  chiefly  affected,  ivas  early  observed  by  Virchow,  and  when  the 
marrow  is  involved  there  may  be  many  large  leucocytes  similar  to  the  larger 
marrow-cells,  Virchow's  original  explanation,  that  the  excess  of  colorless 
celb  waJ5  due  to  a  failure  in  their  transformation  into  red  corpuscles,  re^sUj 
upon  the  jjresumption  that  such  a  transformation  is  the  normal  process — a 
view  not  fnlly  established.  If  this  is  the  case,  we  should  expect  to  tind  some 
relation  between  the  increase  of  the  w*hite  and  the  decrea:^  in  the  red,  but 
this  is  not  always  constant;  as  a  general  rule,  with  a  diminution  of  the  white 
there  is  an  increase  in  the  red,  but  the  red  and  the  white  cells  may  increase 
or  diminish  in  numbers  simultaneously,  or,  again,  the  leucocytes  may  be 
greiitly  reduced  while  the  red  corpuscles  remain  about  stationary.  Grie- 
einger,'  Biesiadecki,'  and  others  regard  the  increase  in  leucocvtes  as  a 
primary  blood-change.  Several  recent  French  writers  support  this  view,  aa 
Kenant,*  who  believes  that  the  unequal  size  of  the  leucocytes  indicates  their 
division  in  the  blood,  and  Variot,*  One  of  the  most  interesting  features  in 
csonnection  with  an  increase  in  the  colorless  celb  is  that  it  may  be  only  transi- 
tory, and  a  case  which  clinically  and  pathologically  may  present  the  features  of 
idiopathic  anuemia  to-day  may  to-morrow  present  the  characters  of  leukemia; 
a  case  of  splenic  amemia  may  become  one  of  splenic  leukaemia,  or  vice  versd.. 
Thus,  in  Litten's  oit-Ljuoted  case — ^ahout  which  there  can  be  no  doubt* — of 
acutu  antemia  of  three  weeks'  duration,  an  enormous  increase  of  colorless  cor- 
pHiscles  took  place,  and  finally  a  ratio  of  one  white  to  lour  red  was  reached. 
Quite  as  interesting  is  the  case  of  Fleischer  and  Penzoldt,^  in  which  for  eight 
months  the  patient  presented  the  ordinary  symptoms  of  aniemia  lymphatica 
or  Hodgkin  s  disease,  and  then,  before  death,  the  b!ood  became  intensely  leuk- 
«emic,  the  ratio  1 :  9.  Btill  more  so  as  the  case  of  Goodhart's,*  in  which,  with 
an  enlarged  spleen  and  lymphoid  growtlis  in  liver  and  kidneys,  there  were 
variations  in  the  number  of  corpuscles  every  few  days — at  one  time  great 
excess  of  white,  at  another  no  iucrejise  whatever.  Again,  a  case  may  early 
come  under  observation  aa  one  of  leukaemia,  with  a  ratio  of  1 :  20  or  1 :  30 
and  in  the  course  of  a  few  months,  with  persistence  or  even  aggravation  of 

^L(to,<^  '  VircK  Arehw,  Bd.  v.  '  Wien,  Med,  JahrlntefL,  1870. 

^Archivm  dt  Pkmdofjit,  1881.  •  Thim  de  Pari^  1882. 

•  Berl.  Hin,  WocJieiiscJirift,  187  7.  » Deutaehtt  Arehivf.  kiim  Mediemf  Bd.  Exvi. 

*  ClifL  SocuUif't  Dratl»adioM^  London,  1B77. 
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the  general  symptoms,  the  normal  ratio  of  white  to  red  r 
was  the  history  m  one  of  the  Montreal  cases.^ 

It  seems  questionable  whether  such  a  variable  featu 
colorless  corpuscles  should  be  permitted  to  separate  dii 
essential  characters  in  common.  We  shall  prooably,  ho^ 
long  time  to  speak  of  these  conditions  as  separate  and  < 
dent  that  as  time  goes  on,  and  our  knowledge  of  the  di 
development  increases,  the  identity  of  many  of  them  wi 
and  we  shall  find  that  here,  as  so  often  the  case  in  natur 
plication  of  species  has  been  the  result  of  imperfect  infc 
points  of  resemblance  in  essential  characters  and  deve 
minor  differences  disappear. 

With  reference  to  the  general  tissue-changes  in  ansemii 
of  interest :  The  metabolism  of  the  proteids  is  increas 
increased  excretion  of  urea,  and  owing  to  defective  exud 
tion  of  the  fats  is  lessened ;  hence  the  retention  of  fat, 
anaemic  persons.  The  influence  of  repeated  small  bleed 
fattening  of  cattle  has  been  known  since  the  time  of 
dealers  still  affirm  that  there  is  nothing  like  bloodlettin 
into  good  condition. 


CHLOROSIS 

18  a  special  form  of  anaemia  distinguished  by  certain  etic 
ical  peculiarities.  In  the  first  place,  it  is  a  disease  of  tl 
in  the  male  are  of  extreme  rarity.  In  the  majority  of 
ciated  with  disturbed  menstrual  function  or  with  the  ev< 
ductive  organs  at  the  period  of  puberty.  Occasionally  i 
women  and  in  children.  It  is  a  common  disease  amo 
worked  young  girls  in  large  towns  who  are  confined  all 
lighted  rooms  or  who  have  to  do  much  stair-climbing, 
classes  are  by  no  means  exempt ;  indeed,  some  writers  sp 
prone  to  affect  the  higher  ranks  of  life.  Lack  of  propei 
and  fresh  air,  the  mental  stimulation  of  unhealthy  literii 
tion,  are  important  factors.  Emotional  and  nervous  sym 
ineiit — 80  much  so  that  the  disease  is  regarded  by  some  a 
The  anatomical  peculiarities  relate  to  the  blood  anc 
There  is  anaemia,  but  the  impoverishment  is  less  in  the 
corpuscular  richness  in  haemoglobin.  This  fact,  first  poir 
has  been  abundantly  coufinued.  Thus,  for  example,  m  c 
ular  richness  of  85  per  cent.,  the  haemoglobin  was  only 
another,  with  92  per  cent,  of  red,  the  haemoglobin  percc 
64.  The  numerous  investigations  of  the  past  few  years 
points,  fully  established  this  as  perhaps  one  of  the  most 
chlorosis.  The  color-value  of  the  individual  corpuscle  is 
Of  22  observations  of  Hay  em,  the  average  number  oi 

'  Howard,  Montreal  General  Hosnital  EeportSy  vol.  i.  p.  39. 

'  SUzungsbericJU  d.  Kais.  Akad.  a.  Wissenachaften  2U  Wien,  1867. 

•  Leichtenstem,   Hannoghbingehah  des  Blutes,   Leipzig,   1878; 
rAnatomiej   etc.   du  Sang,   1878;    Malassez,   Archill  de  PhyMo 
Chlorose^  Paris,  1880;  Laache,  Die  Anamie^  Chriittiania,  1883; 
1883. 
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3,740,000,  and  the  hemoglobin  reduced  to  about  50  per  cent.  In  Laxiche's 
13  cases  the  average  percentage  of  corpuscles  waa  72,  tuid  of  haemoglobin  45, 
This  author  has  pointed  out  that  in  certain  cases  with  nil  ihe  clinical  symp- 
toms of  chlorosis  well  marked  tlitTc  may  he  very  sli^^ht  reduction  in  the  cor- 
pusckts  or  iuemoglobin ;  and  t^uch  he  termj?  pseudo-ehlurosiiu.  The  red  cor- 
puscles in  chlori>r*is  vary  nuiuh  in  size.  Very  large  forms — ^giant  red  cells — 
are  common,  aiul  mieroeytes  are  stanetimea  to  be  seen ;  lait  there  is  not  the 
extreme  irregularity  in  size  and  outline  of  the  blomi  in  idiopathic  aniemia. 
The  presence  of  a  large  number  of  young,  iniperfectly-formed  corpuscles, 
ejipecially  as  regards  the  haemoglobin,  is  the  distinguishing  feature  of  cldorotic 
blood,  llayem  and  Willcocks  both  regard  the  average  corpuscular  diameter 
to  bo  lower  than  normal,  though  many  large  forms  occur.  The  color  of  the 
red  corpuscles  is  noticeably  [lalc,  and  the  marked  deficiency  in  haemoglobin 
can  be  observed  in  individual  corpnscle^  as  well  as  in  the  blood-mixture  pre- 
pared for  counting*  Qninrjuaud  found  the  scrum  normal  in  quality,  but  the 
eulids  were  sliglitly  reduced  in  amount.  Hunt*  has  shown  that  there  are 
peculiar  inter-menstrual  oscillations  in  the  blo<jd  in  chlorotics.  There  is  usu- 
ally a  fall  in  nu miters  just  before  the  rtow%  but  the  individual  value  remains 
goorl ;  subseijuently  the  nnmlier  rises',  hut  the  color- value  is  not  maintained 
(Willcocks),  Virehow^  pointed  out  that  in  many  ca^s  of  chlorosis  there 
was  a  defective  development  of  tlie  circulatory  system,  either  congenital  or 
resulting  in  failure  of  the  normal  rate  of  growth ;  the  parts  remained  infan- 
tile. The  heart  and  arteries  were  smalls  the  walls  of  the  latter  thin,  and  the 
calibre  of  the  aorta  narrowed.  lu  some  instances  there  was  found  a  cian- 
pensatory  hypertrophy  of  the  heart.  Defective  development  of  the  uterus 
and  ovaries  has  also  been  noted,  but  these  changes  ou  tne  part  of  the  circu- 
latory and  generative  organs  are  not  conslJint  featui-es  in  chlorosis. 

The  SYMPTOMS  of  chlorosis  are  those  of  auajuiia  of  moileratc  grade.  As 
in  idiopathic  amemia,  the  eubcutaneous  fat  is  in  full,  or  even  extra,  amount. 
The  complexion  is  most  peculiar,  neither  the  blanched  aspect  of  hemorrhage 
nor  the  muddy  pallor  of  grave  anemia ;  but  tliere  is  a  curious  yellow-green 
tinge  in  marked  ciiscs  which  has  given  the  name  to  the  disease  (jf^w^iis),  and 
also  its  popular  dasignation,  the  green  sicknc«3.  Breathktssuess,  palpitation, 
and  teutlency  to  fainting  aro  due  to  the  amemia.  Digestive  troubles  are  also 
common,  and  the  appetite  w  otten  depraved.  There  are  venous  and  cardiac 
murmurs.  The  mcnjitrual  functions  are  almost  always  derangetl,  iind  there 
may  be  hysterical  and  nervous  manifestations.  Rehipses  are  not  uneomnKm, 
The  intimate  pathology  of  the  disease  is  unknown.  In  its  insidious  onset, 
BometimcjJ  causeless,  and  in  certain  features  of  the  blood-state,  it  resembles 
pernicious  antemia,  but  it  differs  from  it  in  manv  essential  particulars.  The 
aa*M>ciation  with  menstrual  disordei-s,  the  hvpoplasia  of  the  circulatory  and 
generative  organs  in  some  cases,  the  favorable  course  and  resfKjnse  to  suitable 
treatment,  as  well  as  the  sex  and  period  of  life,  are  features  ]:>eculiar  to 
chlorosis.  Then,  again,  the  ausemia  is  not  so  intense,  and  the  relation  of 
the  hiemo^luliin  is  just  the  reverse;  in  chlorosis  the  individual  corpuscles 
are  dcticicut  in  hajmoglobin,  while  in  idiop^atbic  anii^mia  the  reverse  appeai-s 
to  be  the  case. 

Some  regard  the  blood  circulatory  and  uterine  condition  as  the  expre^ 
fiion  of  a  congenital  defect  leading  to  the  formation  of  a  diathesis — and  in 
certain  ciises  this  may  be  so — but  some  of  the  most  marked  cases  I  have 
seen  have  been  in  girls  of  healthy  families,  who  after  a  healthy  childhood 
developed  chlorosis  at  puberty,  from  which,  under  suitable  treatment,  tliey 
recovered  to  become  robust  and  vigorous  women,  Tl^e  almost  specific  action 
of  iron  suggests  failure  of  the  digestion  or  assimilalion  of  the  minute  traces 
of  thia  substance  which  are  contained  in  our  ordinary  foods,  and  from  which 

)  Laned,  u.,  1880.  *  Ueba-  die  OUoroae,  etc.,  Berlin,  1872. 
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the  iron  of  the  corpuscles  must  be  derived.  Zander*  holds  that  it  is  largely 
due  to  a  defect  in  the  hydrochloric  acid  of  the  gastric  juice,  by  which  the 
iroD-holding  comptjutids  are  di^si^olved,  and  claims  that  in  chlorosis  the  admin- 
istration of  this  remedy  after  eating  fohiis  every  indication  and  enabled  the 
iron  ill  the  fomh  to  be  converted  into  an  ahijtjrbable  compound- 

The  cotiflition  of  the  blood-making  organs  theiuselvea  throw  no  light  on 
the  PATiioLOitY  of  the  di&ease. 

The  TREATMENT  of  chlorosis  requires  special  mention,  Iroti  may  be 
regarded  as  a  specific  wheti  given  in  sufficient  doses.  I  have  found  Blaud  s 
formula,  as  given  in  Niemeyer's  textbook  (ferri  sulph.  potass,  carb.  et  tart, 
au  3*ks;  tragacanth  q,  s.  Make  ninety-six  pills.  Two  or  three  piJls  to  be  takeii 
three  times  a  day),  the  most  satisfactory  method  of  administering  the  drug. 
Under  tlieir  use  I  have  repeatedly  seen  the  number  of  the  red  corpUBcle:^  per 
cubic  millimeter  double  in  a  fortnight ;  and  it  is  one  of  the  most  interesting 
tlicraiieutic  [ihcnomcua  to  watch  with  the  haamacy  to  meter  the  progre^ve 
development  and  iiicrea.se  of  red  corpusclea  under  the  influence  of  fifteen  or 
twenty  gruins  of  iron  daily.  Other  forms  may  he  used — reduced  iron,  dialyzed, 
tlie  luctute,  the  titict.  of  the  perch loride — and  it  does  not  really  make  much 
diflerence  whicii  form  is  employed  so  long  as  enough  is  administered.  Dilute 
hydrochloric  acids  or  the  vegetable  acids  may  be  given,  and  special  attentioa 
should  be  devoted  to  dietetic  and  hygienic  reguhitions. 


MELANilMIA 

IB  a  condition  characterized  by  an  accumulation  of  granular  pigment  in  the 
blood  and  various  organs,  particularly  the  spleen,  liver,  marrow,  and  braim 
It  is  abnost  invariably  associated  with  prolongi^i  malarial  infection,  and  the 
pigment  results  from  the  transformation  of  the  luemoglobin  of  the  corpuscles, 
many  of  wldch  undergo  destructioo  as  a  direct  consecjuetice  of  I  lie  influence 
of  marsh  miasm.  Very  exceptionally,  however,  the  dark  particles  are  extra- 
neous, and  result  from  the  passage  of  carbon-granules  into  the  circulation  in 
cases  of  intense  aiilhracosis.  8<>yka*  met  with  a  case  of  this  kind  in  wliich 
the  coal  particles  were  distributed  throughout  the  spleen,  liver,  and  kidners. 
In  blood  the  pigment  occui-s  either  free  in  the  form  of  fine  granules  nr  in 
cloud'tike  collections  of  various  sizes  and  shapes,  oflen  surrounded  by  a  h}-a- 
line  margin,  or  it  occurs  enclosed  in  cells,  fh^^  free  pigment,  not  otlen  met 
with,  is  either  molecular  or  in  the  form  of  irregular  particles  which  may  equal 
a  red  corpuscle  in  size.  Aggregations  of  the  granules  are  not  uncommon, 
forming  various-si^ed  masses  wliich  may  be  imbedded  in  a  hyaline  substance. 
More  commonly  the  pigment  is  contjiiiied  in  cells,  ordinary  leucocytes  or 
large  flattened — eri<lothelial — -cells  derived  from  the  spleen  or  liver.  The 
color  varies  fmm  yellowish-brown  to  a  deep  black.  Except  during  periods 
of  intense  malarial  infection  and  in  the  most  severe  and  chronic  eases  mcU 
anaemia  is  rarely  observed.  In  most  ordinary  ciise^  of  intermittent  cue  may 
seek  in  vain  for  the  pigment-granules,  and  I  have  examined  many  eh  runic 
cases  with  well-marked  ague-cuke  with  negative  results.  In  other  instances 
the  pigment  is  found  during  or  after  a  paroxysm ;  and  this  is  the  period  when 
an  examination  of  the  blood  should  be  made.  The  greatest  care  and  clean- 
liness should  be  exercised  in  obtaining  the  blood-drop;  and  it  should  be 
remembered  that  in  some  of  the  glass  slips  used  for  microsccipic  purposes 

*  VMimifs  Archii\  Ixxxiv. 

'  Quoted  hy  Hindeiilatjg,  Virehou^$  Art^iv^  Ixxxx* 
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irregular  brownish  flakes  may  occur  which  I  have  knoi^n  to  be  mistaken  for 
pigment. 

The  melaniemia  is  but  the  expression  of  extenfiive  destruction  of  corpu&clea 
and  accumnlatkm  of  pij^mient  in  the  spleen,  liver,  and  bone-marrow  ;  and 
these  organs  in  cases  of  fatiil  ititemiittent  or  remittent  fevers  may  pres^ent 
important  change^?.  In  the  spleen,  which  is  usually  enlarges!  and  indurate*]^ 
the  |»ignient  is  chiefly  in  the  vicinity  of  the  arteries  and  veins,  the  tis^ue^s 
about  which  may  be  absolutely  black,  oiid  in  both  stroma  and  pulp  innumer- 
able cells  are  Ibund  tilled  with  blood-t^'orpuscles  and  blood -pigment  in  all 
stilus  of  transformation  to  melanin.  The  color  of  the  organ  may  be  of  a 
deep  reddish'brown,  or  in  very  chronic  states  gray  or  even  a  dark  olive.  In 
the  liver  the  dark  granules  are  chiefly  at  the  jK-riphery  of  the  lobules,  fixed 
within  the  con nective-t issue  elements  «nd  leucocytes,  not  in  the  liver-cells 
themselves.  It  nuiy  be  aliuiidaot  about  the  portal  branclies,  staining  the 
ctjnneetive  tis^sue  of  Glisson's  sheath,  and  it  is  als*!  met  with  in  the  vicinity 
of  the  liepatic  veins.  When  much  affected  the  liver  may  have  a  deep  bronze 
tint-  As  Arnstcin  has  shown,*  the  bone-marrow  may  present  similar  chnnges 
and  have  a  grayish-brown  color.  There  may  be  deep  pigmentation  of  peri- 
toneum and  omentum.  The  deposition  f)f  the  granules  in  and  alwvut  the  ves^ 
sels  of  the  cortex  cerebri  may  give  w  shite-gray  color  to  the  brain,  or  even  a 
graphite  tint  in  very  severe  cases.  The  capillaries  have  been  found  occluded 
with  cells  iilled  with  the  pigment-gniuules.  The  kidneys— particularly  the 
MalpighJan  tufts- — the  mucous  surfaces,  and  the  skin  may  also  be  the  seat  of 
pigmentary  deposition.  These  coarse  changes  in  the  organs  in  chronic  mala- 
ria were  knowu  to  tlie  older  writers,  and  in  Bright's  Mcdicnl  Obitervation^  a 
beautiful  representation  is  given  of  the  eondition  of  the  brain.  To  American 
physicians,  with  their  extensive  experience  of  malarial  fevers,  these  changes 
were  well  known,  and  Stewardson  of  the  Pennsylvania  Hospital  gave  an 
admirable  description  of  them  in  1841  ;^  and  from  the  same  institution  in 
1868  came  anotlit^  imf>ortant  contribution  to  the  subject  by  Meigs,  Pepper, 
and  Rhoads/'*  Meckt-l  *  and  Virchow*  gave  the  first  ssvtisfactory  explanation 
of  the  discoloration,  showing  that  it  was  due  to  pigment,  which  might  also  be 
free  in  the  blood.  Frerichs  in  his  well-kn<»wn  work  on  tlie  livt-r  gave  an 
exhaustive  account  of  the  coarse  and  microscopical  ap|»earances. 

There  is  still  some  ditterence  of  opiniim  as  to  the  mode  of  <»rigin  of  the 
pigment.  Most  writers  hold  that  it  re«^ult^  from  the  destruction  of  the  rvd 
corpuscles  in  the  spleen  and  liver,  and  from  these  situations  the  pigment  gets 
into  the  bloody  but  more  recently  Arnstcin*  and  Kelsrh '  have  urged  tho 
view  that  the  melameraia  is  the  primary  process,  the  destruction  of  coriiuscieg 

foing  on  in  the  bkKxl  itself  and  the  particles  and  coloring  material  taken  up 
y  the  leucocytes  are  transformed  into  melanin,  and  then  the  cells  collect  in 
the  sjjleen,  liver,  and  bone-marrow,  pr<iducing  the  condition  of  melanosis.  It 
is  probable  tliat  the  older  view  is  the  true  one,  and  we  may  regard  the  process 
as  an  exaggeration  or  intensification,  under  the  stimulus  of  the  malarial  poison, 
of  the  norma!  process  of  blood-dcstnirtion  which  goes  on  in  tlie  spleen  and 
iKme-marrow,  and  under  some  circumstances  in  the  liver  and  lymph-glands. 
We  can  often  trace  in  the  celL^  of  these  organs  the  stages  of  transformation 
from  red  corpuscles  to  melanin-graimles,  just  as  can  be  done  in  the  tissues  in 
the  neighborhood  of  an  extra%^asation,  where  also  the  process  is  chiefly  intra- 
cellular (  Langhans).  On  the  other  band,  in  those  very  states  in  which  the 
red  corpuscles  are  destroyed  in  the  blood  and  the  haemoglobin  set  free,  we  do 

*  r/rriow'j*  imhir,  lii,  *  Am.  Joumfil  Mtdiml  Seirru;^ 
■"On  the  Morphological  ChnngeR  of  the  Blood  in  Mahtrid  Fever/'  Pain,  HowpUal 

ReporU,  1808. 

*  DnOMhe  Klinik,  1850.  *  Firr/iW*  Archir,  Bd.  i. 

^  lj)t,  cit.^  and  ihid,^  Ixxl,  ^  Arehiv  de  Pkyaidogie,  1876* 
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not  find  melansemia.  It  happens  occasionally  in  fevers  that  we  meet  with 
colorless  cells  in  the  blood  containing  red  blood-corpuscles,  which  in  time 
would  be  transformed  into  pigment,  but,  so  far  as  we  know,  such  a  condition 
has  not  been  observed  in  the  blood  in  malaria.  The  connection  between  the 
fever  paroxysm  and  the  appearance  of  the  pigment  in  the  blood  depends, 
most  likely,  on  changes  in  the  volume  of  the  organs  under  the  influence  of 
the  iever,  whereby  cells  containing  the  pigment  are  dislodged  and  get  into 
the  circulation.  This  explains,  too,  their  rapid  appearance  in  some  cases 
with  the  onset  of  a  paroxysm.  No  doubt,  as  Virchow  originally  taught  and 
as  well  shown  in  Gussenbauer's  ^  observations,  the  pigment  may  result  from 
the  diffusion  of  the  coloring  matter  and  gradual  precipitation  of  it  in  the 
granular  form  within  the  protoplasm  of  colorless  cells ;  but  of  the  occurrence 
of  such  a  process  in  the  circulating  blood  in  malaria  we  have  no  satisfactory 
evidence,  and  we  incline  to  the  belief  that  the  melanosis  of  the  organs  is  the 
primary  condition,  while  the  melana;riia  is  secondary  and  inconstant. 

Occasionally,  in  cases  of  extensive  melano-sarcoma,  pigment-granules  may 
be  found  in  the  blood  in  large  numbers,  and  even  appear  in  the  urine  and  l>e 
deposited  in  the  organs  and  skin.  In  a  few  instances  also  free  pigment  has 
been  observed  in  the  blood  in  Addison's  disease. 


PROGRESSIVE  PERNICIOUS  ANilMIA. 

Definition. — Extreme  and  progressive  anaemia  developing  without  evident 
or  apparently  adequate  cause. 

Synonyms. — Idiopathic  ansemia  (Addison);  Essential  amemia  (Lebert); 
Ansematosis  (Pepper). 

History. — During  the  first  two  or  three  decades  of  this  century  cases  of 
severe  and  fatal  aniemia  were  noted  by  Andral  and  others,  but  the  credit  of 
having  given  the  first  accurate  series  of  cases  belongs  to  Walter  Channinj? 
of  Harvard,  who  in  the  New  England  Quarterly  Joxirnal  of  Medicine  for  1842 
published  a  paper  entitled  "  Notes  on  Anhiemia,  particularly  in  connection 
with  the  Puerperal  State  and  with  Functional  Disease  of  the  Uterus,  with 
Cases."*  Any  one  who  reads  this  communication  will  be  convinced  that 
Channing's  description,  particularly  of  the  seven  cases  occurring  in  the  puer- 
peral state,  is  that  of  the  disease  to  which  Gusserow  and  Biermer  have  more 
recently  directed  attention. 

In  Addison's  monograph  on  the  suprarenal  capsules  (1855)  there  is  a  brief 
but  clear  account  of  the  disease,  which  he  speaks  of  as  follows :  "  For  a  long 
period  I  had  from  time  to  time  met  with  a  very  remarkable  form  of  general 
ansemia  occurring  without  any  discoverable  cause  whatever — cases  in  which 
there  had  been  no  previous  loss  of  blood,  no  exhausting  diarrhoea,  no  chlo- 
rosis, no  purpura,  no  renal,  splenic,  miasmatic,  glandular,  strumous,  or  malig- 
nant disease.  Accordingly,  in  speaking  of  this  form  of  anaemia  in  clinical 
lectures,  I,  perhaps  with  little  propriety,  applied  to  it  the  term  idiopathic,  to 
distinguish  it  from  cases  in  which  tiiere  existed  more  or  less  evidence  of  some 
of  the  usual  causes  or  concomitants  of  the  anaemic  state."  As  early  as  1843 
this  acute  observer  had  spoken  in  his  clinics  of  this  condition.* 

'  Virchoufs  Archivj  Ixiii. 

*  My  attention  was  accidentally  called  to  Channing's  observations  in  the  Periscope  of 
Hall's  British- Amerkan  Journal  for  1845.  Since  then  Musser,  in  the  Mad,  News,  Oct.  7, 
1882,  has  given  a  valuable  abstract  of  the  pa(»er. 

»  McKenrie,  S.,  Lancet,  1879,  ii. 
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The  physicians  at  Guy's  appear  to  have  been  well  ac(]uainted  with  the  dis- 
ease, and  in  1857  Wilk^  described  cases  under  the  heading  "  Idioputhio  Fattv 
Degeneration/'  To  the  laboi^  of  Zurich  protestors  we  are  ijulebteil  for  mmh 
of  our  knowledge.  That  versatile  clinieist  Lebert,  then  at  Zurirh,  published 
in  1853  case5  of  puerperal  chlorosis,  and  we  owe  to  him  the  excellent  dei^ii;'- 
nation  of  assential  as  applied  to  these  cases  o{  anrcmia  (1858).  It  was  in 
1871-72  that  the  communications  of  Gusserow^  and  Biermer^  aroused  a  very 
general  interc^st  in  the  di^ea-'?e.  Gusserow's  cases,  like  some  of  Channiny'tf, 
were  in  eonnection  with  pregnancy.  Bicrmer,  thinking  he  wiis  dealing  with 
a  previously  unknown  anection,  gave  it  the  name  of  progressive  pernicioua 
aniemia.  fn  the  past  ten  years  the  literature  of  this  form  of  anaemia  has 
enormously  increased.  In  Germany,  in  additiim  to  the  articles  in  the  ency- 
clopiedias  (Ziemssen*a,  Euicnherg's)  and  innumerable  contributions  and  dis- 
sertations, two  important  monographs  have  appeared  by  Mtiller  (Zurich, 
1877)  and  Eichorst  (Leipzig,  i878)»  In  France,  Hayem,  Lepine,  and 
others  have  published  important  obsen-ations.  In  England,  the  Guy's 
Hospital  physicians,  Taylor  and  Pye-Smith,  in  the  Hos^jital  lieparU  (1878 
-83)  have  fully  established  Addison's  claim  to  having  given  a  clear  account 
of  the  disease.  Important  contributions  have  been  made  by  Stephen  Mac- 
kenzie, Coupland,  Bramweil,  Bradbury,  and  others.  In  tins  country  Pepper 
in  1875  brought  tlie  diseaj=^e  to  the  notice  of  the  profession  and  suggested  the 
name  auiematiisis.  Howard  (R.  P,)  of  Montreal  at  the  Centennial  Medical 
Congre,^  (1876)  gave  a  full  account  of  the  aflection,  the  exL«tence  of  which 
he  had  long  recognized  and  taught.  Musser*  lias  reviewed  the  American 
literature,  aurl  has  given  a  tabular  synopsis  of  89  cases  which  have  beeJi 
recorded  in  this  country. 

ETroLCKiY, — The  diseaBe  is  widely  distributed,  and  there  are  no  special 
gcograpliieal  influences.  In  Germany  and  certain  of  the  Sw^iss  cantons — 
Zuric*h  particularly — the  cases  seem  to  occur  more  frequently  than  io  Eng- 
land or  America.  In  tliis  country  it  can  fcarcely  be  called  one  of  the  rare 
diseases^  although  up  to  January,  1885,  Musser*  could  coHect  onlv  39  ciise*^. 
During  ten  yeai^  in  Canada  I  saw  16  eases,  moi^t  tjf  them  with  colleagues  at 
Montreal. 

That  bad  hygienic  conditions  have  much  to  do  with  the  induction  of  the 
disease  is  shown  by  the  records  of  Zurich  and  Borne,  where  the  cases  have 
been  very  numerous  among  the  lower  classes,  who  are  hard  w^orked,  ill  fed, 
and  i>iX)rly  housed,  P(js.vjblv  here  other  unknown  causes  may  be  at  work,  as 
the  t  onditions  which  previuf  in  the  Zurich  canton  are  not  unknown  in  other 
countries.  In  Irelaml,  where  the  [K-asants  have  poor  food  and  wretched 
houses,  the  disease  dc^es  not  appear  to  be  common.  In  the  Montreal  cases 
the  subject*  were  chiefly  of  the  ujiper  or  of  tlie  higher  meelianic  cla^sses. 

The  ago  most  subject  to  the  disease  is  the  adult  period ;  cases  are  rai-e 
under  twenty  and  over  fif^y.  In  Pye-vSmith's  tuble  of  103  selected  cases 
there  were  only  6  under  iiilecn  years  of  age;  4  between  fifteen  and  tw*enty; 
29  between  the  tw^enty-firet  and  tlurtieth  years;  26  ca^^^es  between  the  thirty- 
first  and  fortieth  years;  21  between  the  forty-first  and  fiftieth  years;  13 
between  the  fifly-first  and  sixtieth  ;  and  only  4  above  sixty,  •  The  youngest 
case  I  have  seen  was  in  a  girl  of  twenty,  and  oldest  in  a  woman  over  sixty. 
The  youngest  case  on  record  was  at  the  fifth  year.'* 

8ex. — If  we  exclude  all  cjises  in  women  directly  connected  with  the  puer- 
peniJ  Etate,  primary  idiopathic  an  ami  i  a  is  more  frequent  in  men  tlian  in 
women.  Of  the  16  Montreal  cases,  4  were  dependent  upon  parturition,  and 
of  the  remainder,  9  were  in  men  and  only  3  in  women.     But  nmst  of  the  eol- 

*  Arfhiv  /  OifTtalnfoffte^  ii.  *  CnnrApomlfnthlrUi /Ur  Schweu^rviehe  Artxfj  1872. 
'  P/orerffiTiffA  t»/  PhUafifiphtn  Count [i  Mfd,  Soeift^^  1885.  *Xof,  eit 

•  Quoted  iu  Atti.  Joant.  Med,  ScL^  Jan.,  lSiJ5. 
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lected  figures  include  the  parturitioE  eases,  and  the  women  are  in  excen;] 
tfiiis,  of  93  cases  from  the  Swss  clinics  at  Zurich  and  Beme,  67  were  femaleis, 
Eiehorst's  fit^iire«  are  65  women  and  W  men.     Of  110  cases  collected  by 
Coupland,  o6  were  men  and  54  Momen*     In  Pye-Sraith's  care^l  tabulation 
of  103  selected  case^,  48  were  men  and  59  women. 

jVs  observed  by  Charming,  Lebert,  and  Gus^erow,  preenancy  an<l  parturi- 
tion are  important  factors  in  the  production  of  a  grave  form  of  anterniu,     Iti 
the  majority  of  cases  tlie  symptoms  develop  post-partum,  often,  but  not  riece?*-! 
snrily,  in  con?ccjuence  of  hy&b  of  blood  diirinc  deliver}%     Olistinate  vomiting] 
during  pregnancy  and  j^rolonged  hictotion  may  bring  about  the  same  condi*-] 
tion.     Of  2d  cases  of  this  sort  in  Eichorst's  tabic,  in  19  the  gymptoma  dcvel- 
o\ml  durinji^  pregnancy  and  in  10  after  delivery. 

Oiii^tric  and  intestinal  disturbance,  dy?pe]>sia,  vomiting,  and  diarrhoea  ha%*e 
occurred  in  a  number  of  cases  prior  tn  the  development  of  the  anrcmia. 

In  some  instances  loss  of  blood,  chronic  discbarges,  ulcers,  or  other  sources 
of  drain  have  been  present. 

In  not  a  few  cases  there  has  been  mental  worry,  grief,  or  fright.  Thig  ha^ 
been  specially  noted  bv  Wilks  and  Howard,  and  nyore  recently  by  Curtln/ 
It  doesj  not  seem  probaUe  tliat  malaria  has  any  predisposing  influence. 

It  is  by  no  means  always  the  ailing  or  delicate  who  are  attacked;  many  oi 
the  cnsea  have  occurred  in  men  previously  strong  and  robust. 

After  excluciing  all  these  factors,  which  prevail  in  a  considerable  propor- 
tion, there  .*till  remain  caj^*s  witliout,  as  Addison  .^^ays,  any  discoverable  caus*© 
whatever — cases  to  which  in  our  presiait  kni>wledge  we  may  apply  the  term 
idiopathic.  These  may  be  primary,  and  the  others,  in  which  some  one  or  otht'r 
of  the  above-mentioned  causes  appeai-s  to  have  prevailed,  seconilary  ana^miivs 
the  latter  to  be  distinguished  from  a  host  of  other  sequejitial  anaamias  only  by 
the  fact  of  a  progressive  and  pernicious  course. 

Of  91  ob?er\*ations  colh-cted  by  Eichorst»  in  24  cnsee  the  diseajse  appeared 
to  liave  cr>mc  on  spontaiic^jUFly,  and  67  as  the  result  of  various  causes :  pT^ 
nancy  and  parturition,  29;  digestive  troubles,  24;  loss  of  blood,  etc.,  7;  bad 
hj'gienic  conditions?,  7. 

Symptoms. — -Tlie  classical  description  of  Addison  must  ever  be  quoted  ui 
this  coimection  :  "  It  makes  its  approach  in  so  slow  and  insidious  a  manner 
that  tlie  patient  can  hardly  fix  a  date  to  the  earliest  feeling  of  that  languor 
which  is  shortly  to  become  so  extreme.  The  countenance  gets  pale,  the  , 
whites  of  the  eyes  become  pearly,  the  general  frame  flabby  rather  than 
wasted,  the  pube  perhaps  large,  hut  remarkably  soft  and  compressible,  ant) 
occasionally  with  a  slight  jerk,  eiif)eeially  under  the  slightest  excitement. 
There  is  an  increai?ing  indisposition  to  exertion,  with  an  uncomfortable  feeUi 
ing  of  fjiintness  or  breathh\ssnos8  in  attempting  it;  the  heart  is  readily  madoi 
to  palpitate ;  the  whole  surface  of  the  body  present.^  a  blanched,  smooth,  and 
waxy  appearance;  the  lips,  gums,  and  tongue  seem  bloodless;  the  flabbin€«^ 
of  the  solids  increases;  the  appetite  ftiils;  extreme  languor  and  faintuess 
supervene;  breathle*sness  and  palpitations  are  produced  by  the  most  trifling 
exertion  or  emotion ;  some  slight  oedema  is  probably  perceived  about  llio 
ankles;  the  debility  becomes  extreme^ — the  patient  can  no  longer  rise  from 
his  lied;  the  mind  occasionally  wanders;  he  falls  into  a  prostrate  and  half- 
torpid  state,  and  at  length  expires  :  nevertheless^  to  the  very  last,  and  after  a 
sirkness  of  several  nionths'  duration,  the  bulkiness  of  the  general  frame  and 
the  amount  of  oliesity  otl:en  jire^ent  a  most  striking  contrait  to  the  failure 
and  exhaustion  observable  in  every  other  respect.*** 

The  mode  of  onset  is  variable :  in  many  cji^es  there  are  etiological  condi* 

^  '^Kervous  Shrxk  as  a  Cause  of  Pernicious  Anipmia,"  Mett  Timei,  PhtJadt-,  April  4, 
1885. 
'  Monograph  on  Disease  of  Suprarefial  Qtimifest^  p.  3, 
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ticHiB,  such  ft8  pregnftncy,  \om  of  blood,  etc.,  which  for  weeks  or  months  pre- 
cede, and  perhrtiJt*  determme,  the  development  of  the  anifimia.  There  mav 
have  been  mental  worry  or  shock,  and  ntWr  a  prolongexl  period  of  ill-healtli 
the  aniemic  symptoms  become  marked.  Failure  of  strenjj^th,  la^^itude  and 
dbincli nation  for  exertion,  with  shortness  of  breath  and  palpitation  and  an 
increa^iing  pallor,  accompanied  by  headache,  giddiness,  and  dyspepsia,  are 
the  symptoms  for  which  the  patient  seeks  advice. 

The  condition  of  the  skin  is  remarkable  in  pronounced  cases:  the  color  is 
rarely  a  deep  white  or  ashen,  as  in  the  pallor  of  feur  or  fainting  or  the  blood- 
lessness  from  hemorrhage,  but  there  is  a  peculiar  lemon  tint,  a  hVht  straw- 
vellow  or  grayish -yellow  color,  which  may  be  mistaken  for  a  mild  icterus. 
This  is  one  of  the  most  characteristic  features  of  the  disease. 

Tfie  subcutaneotis  fat  does  not  waste;  on  the  contrary,  the  fatty  panniculus 
may  increase,  and,  as  Addisc^n  remarked,  there  may  be  a  bulkiness  of  the 
frame.     Actual  emaciation  is  very  uncommon. 

Slight  fjedema  is  present  in  the  feet,  particularly  toward  the  close,  and  it 
may  extend  np  the  legs,  but  rarely  reaches  a  high  grade.  Occasionally  it 
may  appear  in  the  face  and  hands. 

Cutaneous  hemorrhages  in  the  form  of  small  petechise  are  liable  to  appear 
on  the  legs  and  arms,  not  often  on  the  trunk. 

The  sweat  secretion  is  not  atlected,  but  in  several  ir* stances,  as  In  other 
chronic  affections  where  death  is  protracted,  a  cadaverous  odor  has  been  per- 
ceived  from  the  skin  or  breath. 

The  blood,  as  exprex^d,  often  with  difficulty,  from  the  finger-tip,  has  not 
the  rich  color  of  health,  but  is  pale,  like  a  light  claret.  l''he  corpuscles 
usually  fill  the  drop,  and  we  do  not  see,  as  in  certain  cachectic  states,  an 
extreme  degree  of  hydrremia  in  which  the  red  corpuscles  do  not  entirely 
occupy  the  plasma.  It  is  sometimes  difficult  to  get  a  drop  of  blood  from  the 
finger-tip,  and  to  do  so  the  arm  should  hang  by  the  side  and  may  he  squeezed 
from  the  shoulder  downward  to  prcA^  the  blood  into  the  hand.  The  micro- 
scopical characters  of  the  bhjod  are  as  follows: 

(1)  The  red  cells  present  a  greiit  variation  in  size,  and  there  can  usually 
be  seen  (a)  large  giant  forms,  the  megalocy tea  measuring  8,11,  or  even  1 5  mm, : 
these  are  not  of^^en  very  numerous,  and  may  show  irregular  foldings  at  the 
edges;  (b)  medium-sized  disks,  such  as  are  usually  found  in  the  blood :  these 
always  predominate;  (c)  small  round  cells,  microcyte?,  6,  4,  or  even  2  mm, 
in  diameter,  and  of  a  deep  color.  They  are  rarely  absent  in  typical  case.s» 
though  varying  in  number  at  different  j>eriods.  The  color  of  the  large  and 
medium-sixed  corpuscles  mny  be  much  le^ns  intense  than  normal. 

(2j  In  addition  to  the  variation  in  size,  the  corpuscles  show  a  remarkable 
irregularity  in  form — an  irregularity  which,  so  far  as  my  observation  goes,  is 
never  met  with  to  the  same  extent  in  other  condilions.  They  may  be  elon- 
gated and  rod-like,  scarcely  recognizable  as  blood-disks.  Balloon  and  kidney 
shapes  are  common.  One  end  of  a  corpuscle  may  retain  its  shape,  while  the 
other  is  extended  as  a  pointed  or  blunt  process.  The  normal  concavity  may 
be  lost  on  one  side  and  deepened  on  the  other.  Many  of  the  hirge  forms  are 
longer  than  broad,  often  quite  ovoid,  and  with  sinuous  margins.  The  micro- 
cytes  are  either  globular  or  present  a  pit-like  depression  on  one  surface.  To 
tnis  condition  of  irreguhirity  of  the  corpuscles  in  size  and  form  Quincke  has 
given  the  name  poikilocytosis  {Kumtiti^^  variously  shaped).  It  pose^ibly 
deptiuds  on  an  altered  state  of  the  serurn ;  I  have  failed  to  produce  it  witb 
dilution.  The  corpuscles  in  the  blood  of  idiopathic  auiemia  do  not  form  such 
well-defined  rouleaux  as  in  health, 

(3)  The  colorless  corpuscle's  may  be  relatively  increased,  but  are  usually 
diminished  to  some  extent.  They  present  no  very  spi^-ial  changes  in  fnrm  or 
structure.     Larger  forms  may  occasionally  occur,  but  1  have  not  noted  their 
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presence,  specially  the  cases  in  which  the  marrow  was  found  red  and  lymphoid 
after  death.  In  two  cases  the  majority  of  the  corpuscles  at  several  observa- 
tions were  smaller  than  normal.     The  amoBboid  movements  are  active. 

(4)  In  only  two  instances,  in  the  cases  I  have  examined,  were  nucleated 
red  corpuscles  present,  and  these  very  scanty.  They  have  been  noted  by 
several  observers.     Ehrlich  states  *  that  they  are  present  in  all  cases. 

(5)  Schnitzels  granule  masses,  composed  of  the  hajmatoblasts  or  blood- 
plates,  are  either  absent  or  very  scantv.  In  some  cases  not  a  trace  of  them 
could  be  found,  and  in  others  they  are  less  abundant  than  in  health.  In  this 
respect  the  blood  offers  a  marked  contrast  to  that  of  various  cachectic  states, 
and  also  to  leuksemia,  in  which  the  masses  are  sometimes  very  numerous. 
Leube,*  however,  has  recorded  a  case  in  which  they  were  abundant. 

(6)  The  fibrinous  network  between  the  corpuscles  is  thin  and  indistinct 
The  Cercomonas  globulus  and  Cercomonas  navicala,  described  by  Klebs '  as 
occurring  in  pernicious  anaemia,  are  possibly  peculiar  to  Prague. 

The  reduction  in  the  number  of  the  red  corpuscles  is  tlie  special  feature 
of  the  disease,  the  diminution  reaching  far  below  that  met  with  after  the 
most  severe  hemorrhage.  Instead  of  a  corpuscular  richness  of  5,000,000  per 
cubic  millimeter,  the  number  may  be  reduced  to  one-quarter,  or  even  one- 
tenth.  In  the  more  extreme  ansemia  from  hemorrhage,  in  cancer  or  in 
phthisis,  the  reduction  rarely  reaches  as  low  as  1,500,000,  while  this  figure  is 
common  in  pernicious  ansemia,  and  in  advanced  cases  may  sink  below 
1,000,000,  or  even  to  500,000.  This  latter  figure  is  exceptional.  In  only  2 
cases  have  I  counted  the  number  so  low  as  this.  In  a  case  of  Quincke's  tho 
red  were  reduced  to  143,000  per  c.  m.,  and,  strange  to  say,  the  man  recovered. 
Great  variations  may  occur  from  month  to  month  in  the  course  of  the  dis- 
ease. An  increase  in  the  number  is  not  always  associated  with  an  improve- 
ment in  the  patient's  condition. 

The  haemoglobin  is  also  greatly  reduced,  but  not  in  proportion  to  the 
reduction  in  the  red  corpuscles.  The  relative  coloration  of  the  corpuscles  is 
increased,  and  this  seems  as  marked  a  feature  in  pernicious  anaemia  as  the  rel- 
ative reduction  is  in  chlorosis.*  Owing  to  the  fact  that  the  haemoglobin  value 
of  individual  corpuscles  is  increased,  the  anaemia  is  never  quite  so  intense  as 
the  number  of  corpuscles  would  appear  to  indicate. 

The  circulatory  system  presents  many  symptoms  of  importance.  When 
the  patient  is  recumbent  and  at  rest,  the  heart's  action  is  quiet,  but  on 
exertion  or  excitement  the  action  becomes  rapid,  and  there  are  palpitation, 
fluttering,  and  sometimes  painful  sensations  m  the  cardiac  region.  Stairs 
are  particularly  trying  to  these  patients.  There  may  be  slight  enlargement 
of  the  heart,  indicated  by  an  increased  area  of  visible  pulsation,  and  an 
impulse  in  the  third  or  fourth  left  intercostal  space,  near  the  sternum,  is 
frequently  seen.  The  hsemic  or  functional  murmurs  are  usually  present, 
variable  in  intensity  and  site,  most  often  heard  at  the  base  and  in  both 
aortic  and  pulmonary  areas,  but  also  at  the  apex.  Indeed,  their  variability 
id  often  puzzling ;  sometimes  it  Avould  seem  that  there  might  be  a  niurnmr 
at  each  orifice,  at  another  limited  only  to  one ;  and  for  the  bruit  to  be  pres- 
ent at  one  examination  and  absent  at  the  next  is  not  uncommon.  In  several 
of  Eichorst's  cases  there  was  a  variable  diastolic  murmur  at  apex  or  base. 

The  larger  arteries  pulsate  visibly — so  much  so  that  at'  times  it  suggests 
the  water-hammer  pulsation  of  aortic  insufliciency.  The  carotid  pulsation 
may  be  most  evident,  and  still  more  so  in  the  abdominal  aorta,  the  throbbing 
of  Avhich  may  be  very  distressing  to  the  patient.  A  systolic  arterial  murmur 
may  be  heard  in  all  the  arteries.     The  pulse  is  soft,  compressible,  usually 

1  Berl.  kfin.  Wochengchrift,  1880.  « Ibid,,  1879. 

«  Real  Encyklopddie,  art.  "  Flagellata." 

*  Laache,  DU  Andmie,  Christiania,  1883 ;  DeuUehe  Median  Woehenaehrifty  1884,  No.  43. 
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rapid  (80  to  100  or  over),  dependiDg  a  good  deal  on  the  position  and  state 
of  excitement  One  is  sometimes  surprised  in  these  CAses  to  find  a  full  and  at 
the  same  time  very  soft  pulse.     It  may  be  dicrotic. 

The  venous  hum  is  well  marked,  aud  is  rarely  absent  except  after  pro- 
longed rest  in  bed,  when  both  cardiac  and  venous  murmurs  majr  disapfiear, 
lu  return  at  once  on  making  the  patient  stand  up.  Channiug,  m  the  paper 
already  referred  to,  speaks  of  the  thin,  scantv  state  of  the  blood,  and  yet 
notes  the  prominent  appearance  of  the  veins  oeneath  the  skin,  particularly 
about  the  bands  and  wrists. 

Hemorrhages  occur  very  frequently.  Epi^xis  is  most  common,  and  may 
have  preceiled  for  years  the  onset  of  the  grave  anaemia.  It  may  recur 
repeatedly  and  be  a  source  of  c^nstiint  drain,  or  ultimately  be  the  cause  of 
death.  From  other  mucous  surfaces  bkeding  is  not  so  common.  I  have 
seen  one  case  in  which  there  were  for  months  repeated  small  hemorrhages 
from  the  bowels,  and  bleeding  from  the  gums  has  been  observed  in  several 
cases.  The  petecliixe  on  the  skin  have  already  been  referred  to,  Hetinal 
hemorrhages,  m  first  noticed  by  Biermer,  are  very  common.  They  are 
numerous  and  emallj  scattered  around  the  disk.  They  are  not  peculiar 
to  any  special  form,  but  are  liable  to  oc^ur  in  severe  ansemia  Irom  any 
cause. 

Ret^piratory  symptoms  are  not  prominent :  a  short  cough  may  be  present, 
but  the  only  sjjecial  feature  is  the  shortness  of  breath,  which  is  often  early 
and  troublesome,  and  depends  on  the  condition  of  the  blood,  not  of  the  lungs. 
There  may  be  a  very  distressing  and  persistent  sense  of  insufficient  aeration 
(Pepper).     Toward  the  close  hydrothorax  may  develop. 

The  gastro-intestinal  system  is  hi  the  majority  of  cases  more  or  leas 
deranged.  Dyspepsia  may  precede  for  years  the  anaemia,  and  may  persist 
thr*>ughout  the  illness.  There  is  loss  of  appetite,  amounting  sometimes  to 
a  positive  repulsion  toward  all  forms  of  nutriment.  Nausea  and  vomiting 
are  rarely  absent  throughout  the  illness,  and  there  are  some  cases  in  which 
the  gastric  symptoms  are  so  marked  as  to  suggest  a  primary  stomacb  lesion 
as  the  atrophy  to  which  Fen  wick  ^  has  called  attention,  or  even  arouse  a  sus- 
picion of  cancer. 

Biarrhcea  is  also  a  frequent  symptom,  and  in  some  cases  hastens  the  fatal 
result.  There  may  be  meltena.  and  in  MuIler*B  monograph  a  case  is  given  in 
which  leucin  and  tyros  in  were  found  in  the  stools. 

The  urine  is  pale,  acid,  and  of  low  specific  gravity.  Occasionally  it 
becomes  darker  in  color.  The  urea  may  be  diminished,  but  it  has  been 
found  increased  in  some  cases  by  Quincke,  Eichorst,  and  Laache.  The  uric 
,cid  i.^  more  commonly  increased,  and  the  phosphoric  acid.  The  percentage 
►f  iron  has  been  found  larger  than  normal.  Albumen  is  rarely  found.  Pep- 
tones, leucin,  and  tyroein  may  be  present  (Laache),  Blood  does  not  often 
oc4:'ur. 

Fever  is  not  a  constant  symptom ;  some  cases  run  their  course  without  any 
elevation,  but  there  is  usually  slight  febrile  reaction  of  an  irregular,  remittent 
type,  an  evening  elevation  of  two  or  three  degrees,  and  a  morning  remission 
to  the  normal  standard*  There  may  be  a  week  or  ten  days  of  fever,  and 
then  a  long  8 pell  without  any.  Toward  the  close  there  is  commonly  an  ele- 
vation, otrciwionally  depression,  of  temperature,  as  in  one  case  reported  by 
Muller  in  which  it  sank  to  24.8°  C. 

0)i;tL^i:. — ^In  the  majority  of  cases  the  disease  runs  a  steadily  downward 
,  course?,  well  indic^ited  by  the  terms  progressive  and  pernicious.     In  almo&Jt 

^^■ttL^verv  case  periods  of  temponiry  improvement  occur.  Recovery  is  put^sihle, 
^^^^^ind  Pyt>Smith'  gives  a  summary  of  20  undoubted  cases  which  got  wclL  The 
P  lactation  and  parturition  cases  stand  a  better  chance  of  recovery  than  uthera, 

^.  ^  Limcti,  1877,  ii.  *  Gu^b  Hospital  ReporU,  1333. 
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The  average  course  of  the  affection  is  from  six  to  twelve 
rapid  cases  in  which  a  ^atal  termination  may  be  reachec 
and  there  are  others  which  drag  on  for  two,  or  even  thre 
improvement  alternating  with  relapses.  Death  is  usual] 
may  be  hastened  by  hemorrhage  from  the  nose  or  bowe 
vomiting  or  diarrhoea. 

Morbid  Anatomy. — The  body  is  not  often  emaciate 
the  panniculus  adiposus  is  well  developed.  The  peculiai 
skin  is  present  in  the  majority  of  cases,  and  there  may 
voluntary  muscles  may  appear  normal,  but  are  often  of  an 
more  like  horse  muscle.  In  six  cases  the  words  "  rich  r 
markably  deep  red  color "  occur  in  my  notes.  In  other 
pale.  When  the  cavities  are  opened  the  general  pallor  < 
most  striking.  The  serous  sur£a,ces  are  smooth  and  glist€ 
ally  present  ecchymoses.  The  amount  of  fluid  may  be  incf 
memoranes  are  pale ;  minute  hemorrhages  are  not  uncomi 

The  heart  is  in  many  cases  lar^  and  flabby,  in  others  n 
undersized.  The  pericardial  fluid  may  be  in  excess,  and 
fat  is  oft^en  increased.  The  flaccid  relaxed  state  of  the  ^ 
able,  and  on  opening  the  chambers  the  amount  of  blood  is 
In  one  case  I  could  only  obtain  two  drachms  from  the  r 
tween  three  and  four  from  the  left.  There  may  be  small  c 
the  chordae  tendinese  of  the  valves.  The  muscle-substance 
leaf,  light-yellow  color,  and  beneath  the  endocardium, 
left  side  and  of  the  papillae,  there  are  flaky  spots  (tabbj 
degeneration.  The  peculiarities  of  general  fatty  degene: 
are  nowhere  better  seen  than  in  these  cases.  The  valves  i 
ally  normal.  The  intima  of  the  aorta  may  show  fatty  cha 
arteries  and  veins  contain  most  of  the  blood. 

The  lungs  are  crepitant,  pale,  with  a  slight  bloody  oe< 
The  fluid  expressed  has  often  a  yellowish  tinge.  Exudat 
cavities  is  common.     The  air-passages  do  not  offer  any  sp( 

The  liver  is  of  normal  size,  pale  and  generally  fatty, 
none  of  Eichorst's  cases  was  this  a  marked  feature.  ^ 
have  found  the  amount  of  iron  increased. 

The  mucous  membrane  of  the  eastro-intestinal  tract  is  j 
thin  mucus,  and  may  present  ecchymoses.     Post-mortem 
trie  mucosa  is  common,  and  I  have  seen  oedema  of  it. 
of  the  cells  of  the  peptic  tubules  is  common,  and  they  ma 
state,  as  well  described  by  Fenwick.*     Ecchymoses  of  tl 
bowel  are  common;  ulceration  is  rare.     In  a  few  insta 
elements  of  the  mucosa  have  been  found  swollen.     Exten 
mucosa  has  been  found  associated  with  degeneration  of 
but  these  changes,  as  shown  by  the  observations  of  Nothi 
pflug,'  are  not  uncommon  in  many  other  conditions.* 

The  blood  vascular  organs  have  naturally  received  spec 
spleen  offers,  as  a  rule,  no  important  chancres ;  the  size 
enlarged,  occasionally  reduced  in  size,  but  for  the  most 
smallest  I  have  seen  was  in  one  of  Howard's  cases,  i 
weighed  only  one  ounce  and  five  drachms.  In  the  51 
Howard's  paper  the  spleen  was  stated  to  be  normal  in 
13.  Ten  ounces  is  the  heaviest  I  have  seen.  The  spleen- 
firm,  of  a  light  brown-red  color.  I  have  never  noticed 
softening  of  an  acute  splenic  swelling  or  the  hardness  of 


1  J[j()c  citm 

■  ZeU8ch'f,  klin.  Med.,  ix.,  1885. 
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The  histological  clianictera  present  nothing  special*  Cells  coiitnining  red 
corjuscles  occur,  but  not  in  such  u umbers  ns  in  cases  of  acute  splenic  swell- 
ing from  fever.    I  have  seen  the  nucle^ited  red  corpuaclcs  in  several  iiL-^lanctis, 

The  lymph-glands  are,  as  a  rule,  normal  in  size  nnd  upyM^jirance,  In  three 
instiinees  1  found  them  decidedly  smiiUer  thiin  normal,  nnd  in  two  they  had 
a  rich  deep- red  color,  and  on  section  looked  more  like  spleen- tisbue  than 
lymph-gland.  Weigert  ha^  noted  the  same  appearance.'  In  one  of  the  case-s 
there  were  nucleated  red  cor|aiseles  in  the  glands,  as  has  been  observed  by 
Eindfieisch  in  a  case  of  rickets?/  and  more  recently  in  tuberculosis.* 

The  fatty  tissue  of  the  long  lK>nes  is  in  many  instances  replaced  by  a  red 
marrow  resembling  that  of  the  short  bones  of  the  adult  and  the  entire  o9s<30U8 
system  of  the  infant.  This  was  first  noticed  by  Pepper  in  1875,*  and  has 
since  been  frequently  observed.  The  ccdor  is  usually  of  a  reddish-purple 
when  Iresb,  becoming  a  bright  red  on  exposure.  Sometimes  there  is  a  gray- 
ish-red appearance.  It  may  n^t  be  uni venial ly  ilistrihuted  in  the  long  bones, 
and  the  change  would  up|>earto  proceed  from  the  trunk  toward  the  periphery 
— a  direction  the  reverse  to  that  in  which  the  red  marrow  of  the  child  becomes 
fatty.  In  many  eases  the  marrow  has  been  found  normal ;  in  others,  the  change 
known  as  gelatinoid  hjis  been  observed.  In  five  jNIontrcal  cases  I  found  the 
marrow  of  the  long  bones  lymphoid,  in  one  gelatinoid,  and  in  two  the  long 
bones  could  not  be  examinefl.  It  must  be  borne  in  mind  that  the  short  and 
flat  bone^i  of  the  adult  contain  a  red  lymphoid  marrow  mixed  wkh  a  variable 
amount  of  fat,  in  which  nucleated  red  corpuscles  can  always  be  found. 

The  i>rain  and  cord  present  an  intt^nsely  amemic  appearance ;  the  mem- 
branes are  relaxed  and  redematous,  and  petechiie  may  exist.  The  convolu- 
tions are  often  wasted,  and  the  amount  of  cerebro-spinal  fluid  Increased.  No 
imix>rtant  changes  have  been  found  in  the  substanee. 

The  ganglia  of  the  sympathetic  system  have  been  examined  by  Queckett  in 
one  of  Addison^s  cases  and  found  fatty.  Wilks  and  othei'^  have  found  them 
normal.  Brigidi*  has  descnkxl  an  increase  in  the  interstitial  ti&^tiue  and  pig- 
mentation of  the  cells.  In  two  instances  I  found  nothing  aljiiormal.  Sasaki  ■ 
has  described  marked  degenerative  changes  in  Auerbaeh's  and  Meissncr's 
plexuses  in  two  cases  of  pernicious  anrnmia. 

The  kidneys  are  usually  pale  and  without  spechil  change  beyond  the  fatty 
degeneration.  Quincke  has  found  the  aruuuni  of  ii'on  increased.  The  supra- 
renals  have  in  several  instances  been  found  very  small.  The  sexual  organs 
show  no  constant  elmnges, 

pAxnoiXKiY. — Under  the  general  subject  of  Anieniia  the  pathoktgy  hm 
been  discussed  at  sufficient  length.  After  excluding  pregnancy,  parturition, 
lactation,  and  inanition  cases,  as  partaking  more  of  the  characters  of  second- 
ary amemia,  we  can  recognise  three  groups  of  cases:  First,  those  in  which 
the  bone*marrow  has  been  lV>und  extensively  affected — cases  of  anariiia  me- 
dullaris;  second,  cases  in  which  a  primary  atrophic  change  in  the  mucous 
membrane  of  the  stomach  appears  to  have  been  the  starting-point  of  the 
trouble;  and,  third,  cases  in  which  afler  death  no  special  changas  have  been 
found  sufficient  to  explain  the  anaemia.  To  tho  latter  the  term  idiopathic 
is  applicable,  and  poi^sibly  they  nuiy  be  instances  of  ha^mophthisis  due  to 
increased  dfistruction  of  tne  corpuscles  from  causes  unknown  at  present. 

Diagnosis. — A  case  in  which  amemia  comes  on  without  obvious  cjiuse  and 
w^ithout  enlargement  of  the  spleen,  and  progressively  increai^es  in  spite  of 
remedies,  diet,  change  of  air,  etc.,  may  be  regarded  m  one  of  an  idiopathic 
or  essential  character.  If  the  case  goes  on  to  a  fatal  termination,  the  di*sig- 
nation  of  pernicious  m  appropriate.     I  would  place  some  reliance  on  the 


*  Virehmt^s  Arehiv,  Bd^  Ixiix. 
■  Mtd.  Nm,  xiT.  No.  23. 
^London  Med,  Record,  1878. 


^  Archivf.  Mikrfts,  ancUomie^  Bd,  xxiii. 

*  Amrrwan  Journal  <>f  Medieal  Sei^nceif  Ixx. 
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microscopical  exajDiiiatioD  of  the  blood,  and  would  consider  the  presenoe  of 
niicrocytea  with  great  irregularity  in  the  ordinary'  red  corj^uecles  Btrung  con- 
tirmatory  evidence.  The  absence  of  wasting,  the  peculiar  kiuan  tint  of  tlie 
ekin,  the  occurrence  of  epktaxis  and  retinal  liemorrhagea,  would  render  a 
diagnosis  certain. 

In  that  class  of  cases  so  well  described  by  Fenwick»*  Nothnagel,'  and  ^ulen,* 
in  wliich  there  has  been  an  interstitial  inilammatiun  of  the  gastric  mucoea 
and  atrophy  of  the  glands,  the  question  baa  not  yet  been  decided  how  far  this 
condition  is  to  he  considered  causal,  and  how  far  a  part  of  the  general  di?*- 
tvirl>ance  of  nutrition.  The  clinical  picture  may  be  identical  with  that  of 
idiopntliic  aniemia,  and  in  ^ome  of  the  cases  the  gastric  syniptonis  have  been 
so  marked  that  the  relation  of  the  atrophy  and  the  anaemia  hm  e\'idently 
been  that  of  cause  and  eflect.  And  yet  in  these  cafics  there  does  not  appear 
to  he  the  pronounced  emaciation  of  inanition  aniemia.  In  other  instances  the 
diarrhtra  and  chronic  intestinal  trouble  may,  -with  or  without  gastric  partici- 
pation, bring  about  a  similar  condition. 

Profound  aniemia  may  arise  during  or  after  pregnancy,  and  a  considerable 
proportion  of  the  cases  on  record  have  been  in  this  connection. 

From  ordinary  caseis  of  Hodgkin^s  disease,  anaimia  l>^llphatica,  there  could 
be  no  difficulty  in  making  a  diagnosis  if  the  superficial  glands  were  enlarge*!. 
In  splenic  amemia,  if  the  enlargement  was  not  great,  there  might  for  a  time 
lie  uncertauity,  which  the  progressive  increiise  of  the  organ  would  remova 
^^eithcr  in  anocmia  splenica  nor  lymphatica  are  we  so  likely  to  meet  with 
the  microcytes  or  irregular  corpuscles. 

Chlorosis  occurs  chiefly  in  young  girls,  and  is  amenable  to  treatment. 

From  the  various  cachexia^i — malarial,  syphilitic,  metallic — the  history 
will  commonly  atlbrd  grounds  for  a  diagnosi.s,  and  in  these  states^  as  in  latent 
cancer,  the  wiisting  is  apt  to  be  more  pronounced  than  in  eseential  aniemin. 
Gases  of  gastric  cancer  are  occasionaUy  met  with  which  sinmlate  closely 
pernicious  anaemia,  and  the  diagnosis  may  he  doubtftil  for  months,* 

The  enteritis  and  hemorrhages  caused  by  the  presence  of  Anchylostoma 
duodcnale  in  the  intestines  may  produce  an  aggravated  fonn  of  ansemia 
rescndjling  closely  the  form  under  consideration.  It  prevails  among  the 
workers  in  mines*  and  tunnels,  hence  the  name  miner's  anaania  or  anehyhis- 
tominsis.  The  diarrhoea  and  the  detection  of  the  ova  or  worms  in  the  diu* 
charges  would  aiford  groonds  for  a  diagnosis,* 

The  PROGNOSIS  is  unfavorable,  particularly  in  thoee  cas€s  which  have 
arist^n  without  any  cause  or  previous  ill*hcalth.  In  the  cased  arising  from 
defective  fuod,  etc.^ — inanition  ana^mias^ — pregnancy,  or  lactation,  ihe  oiilltM)k 
is  lees  grave.  Of  the  64  Zurich  casca  in  Miillers  monograph,  7  recoverefl, 
and  of  Quineke*8  31  casa*?,  11  recovered  Pye-Sraith  gives  a  table  of  20 
recorded  case«  of  recovery/  Great  improvement  may  occur,  or  even  recov- 
ery for  a  period  of  several  years,  after  which  the  disease  mny  recur  and 
prove  fatal.  This  was  the  history  in  a  case  under  the  care  of  Wilkina  at  the 
General  Hospital,  Montreal.  ' 

Treatment. — ^The  designation  peniicious  applied  by  Biermer  indicates  the 
hopeless  character  of  the  disease  in  nerhaps  a  majority  of  the  ca^es ;  of  lat^ 
the  records  happily  show  a  consideral>le  percentage  of  recoveries.  Thus,  Pye- 
Smith  has  collected  20  cases  in  which  convalescence  was  established  afti^r 
severe  and  profound  amemia,  belonging  undoubteijly  to  the  class  here  con- 
sidered. The  intractable  nature  ot  a  case  and  the  resistance  to  ordinary 
treatment  are  points  which  may  first  suggest  to  the  practitioner  the  fact  that 
he  J8  dealing  with  a  something  more  than  simple  anaemia. 

*  Loc  cU,  *  Deut^hn  Archwf.  klin,  Med,^  xxiv. 

*  OmiralbhUf.  d  Jlf*?rf,  Wijimii*chafi,^  xx.  *  RieharJ  Neale»  Pnwhtumfr,  1883. 

*  jEVciiw.  o/  thi  IntenuUumd  JfeJ,  GmffreWf  London,  1881,  vol  L  437.  •  Loe>  oL 
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Hygieiic  and  dietetic  regulations  are  of  the  first  iraportanoe.  Cases  appcfir 
to  liHve  got  well  with  change  of  air  and  a  better  diet  after  resisting  all  ordi- 
nary means,  lu  other  instance?*  no  benefit  whatever  haa  been  derived  from 
residence  at  the  sea  or  in  tiie  mountains.  As  a  rule,  the  cases  are  best  treated 
at  home.  The  greatest  care  must  l>e  exercised  in  the  regulation  of  the  diet, 
which  ^iliould  be  light  and  nutritious.  So  long  as  the  ^Ugejftion  keeps  tolera- 
bly active  there  is  hope :  anorexia^  vomiting,  and  other  dysrieptic  symptoms 
are  among  the  most  troublesome  and  serious  features.  The  bitter  tonics^ 
hydroehloric  acid,  and  pepsin  may  he  administered.  But  the  stomach  mav 
fail  absolutely  and  reject  even  the  ^nudlcst  amount  of  liquid  food,  and  rertal 
alimentation  must  be  employed*  The  gastric  symptoms  have  been  sj»eciallj 
marked  m  cai^es  in  which  there  has  been  found  post-mortem  atrophv  of  the 
peptic  glands.  In  certain  of  the^e  cases  the  problem  of  feeding  will  tax  to 
the  ultcrmo>t  the  resources  of  the  physiciiui.  Kectal  injectitms  of  blood 
(frei*h  or  dried),  as  reeommeiided  by  A.  H,  Smith,  I  have  found  lienefieial  in 
several  casc^,  Intjestinal  syaiptomi^^ — diarrhiea,  llatulence^  and  in  some  cases 
mehena— call  for  treatment. 

Of  medicines,  arsenic  is  the  most  important,  and  in  the  form  of  Fowler's 
sohition  shotdd  be  employed  in  saiall  and  increai^ing  dose?-  We  are  infiebted 
to  BrumwelP  for  pointing  out  the  great  value  of  this  medicine,  and  in  certain 
cases  it  acts  nhnost  as  a  }f[jccitic.  In  8  of  the  20  cases  of  recovery  noted  bv 
Fye-8mith  the  improvement  seeaicd  due  to  the  arsensic.  Padley*  has  col- 
lected in  the  literature  48  cases  treated  without  arsenic,  of  which  42  were  fatid, 
while  of  22  cases  treated  by  ai-venic  16  recovered,  2  improved,  and  only  4 
proved  fata!.  The  tt^timony  of  recent  observers  is  very  strongly  in  favor  of  this 
drug  as  the  most  efficacious  we  possess  in  this  grave  disease.  The  u.'^e  should 
be  continued  long  after  the  convalescence  is  apparently  established ;  indeed, 
it  should  he  given  at  intervals  for  many  months  after  recovery,  as  there  are 
dangers  of  relapse.  ThtTc  are  cases  which  are  not  benefited  by  arsenic,  even 
when  well  Ixtrne.  Fin  lay'  has  recently  reported  a  case  which  was  cured  by 
iron  after  the  failure  of  an?enic. 

Iron,  as  a  nik%  setfms  quite  useless  in  the  majority  of  these  cases.  I  have 
frecjuently  seen  the  percentage  of  red  corpuscles  gradually  sink  under  its 
adaiinistration,  and  then  rise  in  a  remarkable  way  when  the  arsenic  was  em- 
[doyed.  This  is  in  curious  contrast  to  the  effect  of  thw  drug  in  the  various 
secondary  anamiias  and  chlorosis  in  which  it  is  rightly  regarded  as  a  specific. 
The  casc^  which  are  benefited  may  have  a  different  etiology,  and  where  thd 
arsenic  doe«  not  succeed  some  form  of  iron  should  be  given,  as  Fin  lay's  case, 
just  mentioned,  shows  that  there  are  instances  where  it  cures  after  the  fail- 
ure of  the  arsenic. 

Bnjadbent  advises  the  use  of  manganese  when  the  anocmia  is  associated 
with  uterine  or  menstrual  trouble.  Phosphorus  has  been  extensively  employed, 
ancl  occasionally  with  benefit. 

When  all  remedies  have  been  tried  in  vain  the  question  of  transfusion  of 
blunl  arises.  ^Vs  a  suiistitute  for  the  intravenous  tnmsfusion  the  blood  has 
been  injected  into  the  peritoneum :  this  hns  Ik^cu  practist^l  in  Italy  with  suc- 
ce>s.*  The  subcutJineous  injection  has  also  been  used,  and  latefv  the  inhala- 
tion of  a  spray  of  blood  has  beeu  recommended.*  In  fimr  or  nve  instances 
intravenous  injection  has  succeeded,  but  in  the  majority  of  cases  it  has  ]>roved 
useless.  Von  Ott*s*  interesting  re?^earches  show  that  the  injected  blood-cor- 
puscles and  albuminous  mate  rials  always  undergo  destruction  in  tlie  blootl, 
and  a  y^  j>er  cent,  solution  of  common  salt  &cM?ms  to  answer  just  as  well,  and 
is  much  more  availal>le  and  less  dangerous. 

^  Edinburgh  Med.  Jout-nat,  1877.  ^  Lmusd^  1883.  ih 

'Lancfi,  1885,  i.  * PtadUioner,  vol.  xxjti.;  PoaBck,  B&i,  klin.  Woehtnmhrifl,  1S79. 

*J/fli.  yetcs,  1885,  i.  •  Vkchoii^s  Artfiiv,  Bd.  xciLL 
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The  injection  of  milk,  as  first  practised  in  cholera  by  my  preceptors,  Bovell 
and  Hodder^  of  Toronto,  has  also  been  employed  in  anemia  (Pepper, 
Wulfberg). 


LEUKiEMIA. 

Definition. — A  disease  characterized  by  a  great  and  persistent  increase 
of  the  colorless  corpuscles  of  the  blood,  associated  with  enlargement  of  the 
spleen,  lymphatic  elements,  and  bone-marrow. 

Synonym. — Leucocjrthemia  (Bennett). 

History. — Our  knowledge  of  this  affection  dates  from  the  description  of 
two  cases  by  Craigie  and  Bennett  in  the  October  number  of  the  Eainburah 
Medical  Journal  for  1845.  The  altered  state  of  the  blood  was  thought  to  be 
due  to  the  presence  of  pus — a  suppuration  of  the  blood.  In  the  November 
number  of  Froriep's  Notizen  for  1845,  Virchow  described  a  case  in  which  the 
proportion  between  the  red  and  white  corpuscles  seemed  reversed,  and  the 
blood  had  in  consequence  a  grayish-white  appearance.  He  attributed  the 
condition  to  an  increase  in  the  colorless  corpuscles.  A  case  of  Rokitansky's 
is  referred  to  in  this  article.  In  1846,  Fuller  described  a  case  before  the 
Medico-Chirurgical  Society  of  London,  in  which  the  increase  in  the  colorless 
corpuscles  was  noted  durmg  life  and  after  death. 

In  the  August  and  September  numbers  of  Medicinische  Zeitung  des  Vereitis 
fur  Heilkunde  (1846)  Virchow  reviewed  these  four  cases,  and  insisted  upon 
the  fact  that  the  colorless  cells  in  the  blood  were  not  pus,  and  vindicated  a 
place  in  pathology  for  the  white  blood-corpuscle.  In  the  January  number 
(1847)  of  the  same  journal  he  gives  further  cases  of  white  blood  which  he 
had  collected  in  the  literature — cases  of  Bichat  (1801),  Velpeau  (1827), 
Caventon  (1828),  Andral  (1839),  Barth  (1834),*  and  several  others— and 
discussed  the  conditions  under  which  the  colorless  elements  might  increase 
and  the  relation  of  the  spleen  to  the  white  cells.  In  the  same  year  (1847), 
in  the  first  volume  of  his  Archiv,  Virchow  proposed  the  name  leukaemia. 
Vogel  in  1849  diagnosed  a  case  during  life.* 

Bennett  in  1851  collected  additional  cases,  and  gave  the  name  of  leuco- 
cythemia  to  the  disease,  and  in  1852  published  a  monograph  entitled  Leuco- 
cythemia;  ory  White-celled  Bloody  in  Relation  to  the  Physiology  and  Pathology 
of  the  Lymph-gland  System,  He  claimed  priority  in  the  discovery  of  the  con- 
dition, and  for  several  years  a  lively  paper  war  raged  between  the  Edinburgh 
and  the  Berlin  professors. 

At  this  distance  of  time  and  place  we  can,  now  that  the  clouds  of  contro- 
versy have  blown  away,  see  the  truth.  Bennett  certjiinly  described  cases 
'  before  Virchow,  but  only  in  a  manner  similar  to  that  in  wlhich  Bichat,  Vel- 
peau, and  others  had  previously  done,  and  he  distinctly  stated  his  belief  that 
the  grayish-white  color  of  the  blood  was  due  to  pus.  Virchow  from  the  first 
grasped  the  idea  that  the  altered  state  of  the  blood  was  due  to  an  increase  in 
the  colorless  cells,  and  he  first  suggested  the  relation  between  their  increase 
and  the  condition  of  the  spleen  and  lymph-glands,  and  he  first  gave  a  satis- 
factory name  to  the  disease;  so  that,  while  acknowledging  the  great  and 
valuable  services  of  Bennett,  we  must,  perforce,  recognize  the  greater  merit 

*  Caiiadian  Jouy-nal  of  Science^  1854. 

'  Donne  (Cours  de  Microacopey  1844),  who  examined  Barth's  case,  seems  to  have  been 
the  first  to  recognize  that  the  colorless  cells  were  blood-  and  not  pus-corpuscles.  See  note 
by  Gowers  in  Lancetj  i.,  1878. 

•  Virdtou/s  Archivj  Bd.  iii. 
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of  Vircliow,  and  recognize  his  priority  in  the  scientific  description  of  the  dis- 
ease nnd  in  giving  to  it  a  suitable  name.  The  further  investigations  of  Vlr- 
chow  enabled  a  splenic  and  a  ivmphntic  form  to  be  recognized,  and  many 
years  later  Neumann  *  dej^cribetl  the  myeh>genouB  variety. 

Forms  of  the  Diheabe. — Acrording  aa  the  pathological  changes  are 
located  in  the  sipleen,  lynipb-ghintis,  or  marrow  we  ftjK^ak  of  gplenie,  lyra- 
pbatic,  and  medullary  or  myelogenous  forms;  but  it  is  very  exceptionstl  for 
pure  unmixed  varieties  to  occur.  More  commonlv*  the  spleen  i^nd  marrow, 
or  these  with  the  lymph-glands,  are  involved.  I'he  disease  may  begin  and 
make  great  progress  in  one  of  these  religions,  or  be  confined  to  it  for  montlis, 
Ijefore  appearing  elsewhere.  The  spleen  is  most  often  afiected,  and  with  it 
the  marrow.  According  to  many  recent  writen*,  the  myelogenous  form  is  the 
most  general,  and  certainly  the  marrow  is  rarely  fonnd  unchanged.  The 
unmixed  lymphatic  variety  is  not  of  frequent  occurrt^'uce.  An  intestinal 
lorm,  characterized  by  gwefling  of  the  solitary  and  agminated  lymph-frlands 
and  the  general  adenoid  tissue  of  the  bowel,  has  been  described  l»y  ISehier/ 
In  a  few  instance.^  the  tonsillar  and  pharyngeal  lympb-elcments  have  been 
early,  perlmps  primarily  atrected,  and  Kaposi  has  recently  recorded  a  case'^ 
under  the  name  lymphoderma  pemiciasa,  in  which  the  lymphatic  elements  of 
the  skin  were  first  involved. 

ETfiiLOGY. — We  know  scarcely  anything  of  the  causes  of  the  disease,  bul 
it  is  usual  to  take  into  account  certain  factors  which  nuiy  possibly  inihicnee 
its  production,  such  as  climate  and  country,  age,  sex,  ete. 

Climate  anil  Country. — The  disease  apj>ears  to  be  more  common  in  tempe- 
rate regions;  not  many  instances  are  reported  from  the  tropics.  It  does  not 
appear  to  be  oilen  met  with  in  India.  It  is,  I  think,  more  coramon  in  Europe 
than  in  this  country.    The  determination  of  its  prevalence  is  rendered  difficult 


by  tlie  lact  that  many  ca.ses  reported  siniplv  as  enlarged  spleen,  without  any 
be  more  common  in  the  southern  pait  of  this  continent. 


examinution  of  the  blood,  have  possibly  been  leukaemia,     it  does  not  seem  to 


Age. — No  age  appears  exempt.  Cases  are  recorded  in  infants  of  eight  oi 
ten  weeks  and  in  men  of  sixty-nine  and  seventy  years  of  age.  The  youngest 
case  I  have  sc*en  was  in  a  suckling  of  eight  months.  The  njajority  of  cases 
occur  at  the  middle  period  of  life,  from  thirty  to  forty.  After  tfie  fiftieth 
year  the  ca-«es  diminish  very  much  in  number. 

Sex. — Males  are  more  prone  to  the  affection  than  femnles,  in  the  propor- 
tion of  at  least  2  to  1.  Of  11  cases  which  I  saw  in  Montreiil,  only  3  were  in 
females;  of  200  cases  colleeled  in  the  literature,  135  were  in  males  and  65  in 
femaloj^i  (Rirch-Hirschfeld  *). 

iSK'ial  and  sanitary  conditions  do  not  appear  to  have  much  influence,  though 
the  hiwer  i\ni\  midclle  classes  furnish  the  majority  of  the  cases.  Mental  worry 
and  depression  are  specially  mentioned  as  predisposing  causes  in  some  eases. 

Previous  Disease.— In  women  it  has  frequently  been  noticed  that  disturb- 
ance in  the  menstrual  and  sexual  functions  has  preceded  the  onset  of  the  dis- 
ease. The  climacteric  period  has  the  greatest  number  of  eases,  and  in  a  few 
instances  the  disease  had  developed  during  pregnancy. 

The  hemorrhagic  diathesis  hm  been  noted  in  many  cases,  and  the  patient 
nniy  have  been  the  f?uhject  of  slight  hemorrhages  for  years.  In  one  case  of 
Howanrs*  the  lad  had  been  subject  to  nose*bleeding  as  a  child,  and  his 
mother  and  one  sister  had  been  nmch  troubled  in  the  same  way. 

Malaria. — ^On  acconnt  of  the  frequency  of  chronic  splenic  tumor  in  mala- 
rial infection,  inquiries  are  always  carefully  made  in  any  suspected  cnse  as  to 
the  occurrence  ot  intermittent  fever.     An  intimate  connection  is  believed  by 


•  Wimtr  MM.  Jahrbtieher,  1885. 


^Monireal  Gen.  Himp.  TUpoi%  vol.  i.,  1880. 


*  V  Urtion  mffllrfiif^  1S69. 

*  Lthrhuch  der  Patk  Anaitmk,  2le  Auf^  1883. 
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certain  writers  to  exist  between  the  affections,  and  a  few  cases  seem  to  have 
followed  directly  upon  chronic  malaria.  In  Hosier's  statistics  of  112  cases 
there  were  only  4  in  which  the  sequence  was  well  marked.*  In  Gowers'  150 
cases  there  was  a  history  of  malaria  in  30.'  In  the  Montreal  cases  there  wbb 
an  account  of  malaria  in  3  certainly — possibly  in  a  fourth.  In  the  reports  of 
33  American  cases  there  were  only  6  with  a  history  of  malarial  attacks  within 
twelve  years  from  the  date  of  the  onset  of  leukaemia.  Guiteras  of  Key  West 
(now  of  Charleston,  S.  C.)  states  that  it  is  a  rare  affection  in  the  South. 
Schmidt  of  New  Orleans  writes  me  that  it  is  not  uncommon  in  Louisiana, 
but  there  are  very  few  cases  reported  in  Southern  journals. 

Syphilis  appears  to  have  been  in  a  few  cases  closely  connected  with  the 
onset  of  the  disease. 

Injury. — Many  patients  give  an  account  of  a  blow  or  strain  in  lifting.  In 
3  cases  which  I  have  seen  the  patients  laid  great  stress  on  this.  One  had 
received  a  kick  in  the  side  from  a  horse,  and  the  two  others  had  strained 
themselves  in  lifting.  De  Chapelle'  has  dealt  specially  with  this  feature  in 
the  etiology  of  the  disease. 

Previously-existing  splenic  enlargement  does  not  seem,  as  we  might  expect, 
to  predispose  to  leukaemia.  It  is  rare  for  a  case  of  simple  chronic  hyperplasia 
of  the  spleen — from  malaria,  for  instance — to  terminate  in  leukaemia. 

The  disease  occurs  in  the  lower  animals,  and  cases  have  been  described  in 
horses,  dogs,  oxen,  cats,  swine,  dogs,  and  mice.  The  majority  of  cases  have 
been  in  dogs.*  A  study  of  the  comparative  pathology  of  the  disease  has  not 
thrown  any  light  on  the  etiology. 

Symptoms. — A  division  of  the  disease  into  two  or  three  stages  has  been 
made  by  some  writers,  but  as  no  special  regularity  is  observed  in  the  sequence 
of  events,  we  need  only  recognize  a  period  of  development,  in  which  the  dis- 
ease gradually  becomes  established,  and  a  final  period  of  cachexia,  when  there 
are  symptoms  of  profound  blood-change  and  the  viscera  are  involved. 

The  mode  of  onset  is  insidious.  In  the  majority  of  cases  there  is  failure  in 
health  and  strength,  and  the  patient  seeks  advice  for  progressive  enlargement 
of  the  abdomen  with  dragging  pain  in  the  side,  or  for  the  shortness  of  breath, 
the  enlarged  lymph-glands,  the  pallor,  or  the  various  symptoms  of  anaemia,  as 
headache,  palpitation,  and  dizziness.  Bleeding  at  the  nose  is  common.  Vom- 
iting and  diarrhoea  may  be  early  symptoms,  and  in  a  fcAV  cases  oedema  of  the 
face  and  feet  has  been  noted  early  in  the  disease.  Occasionally  the  first 
symptoms  to  attract  the  attention  of  friends  or  physician  are  of  a  serious 
nature — a  sudden  hemorrhage,  for  example.  In  one  of  Howard's  cases  the 
lad  had  played  lacrosse  two  days  before  the  onset  of  the  fatal  hajmatemesis, 
and  in  another  case,  a  girl,  there  was  early  and  fatal  hemorrhage  from  the 
stomach  before  the  condition  of  splenic  enlargement  was  suspected. 

Digestive  System. — Gastric  symptoms  are  rarely  absent  in  the  form  of 
oppression  after  eating,  nausea,  and  vomiting ;  the  latter  may  be  an  early 
and  troublesome  feature.  The  appetite  is  variable,  and  when  the  spleen  is 
greatly  enlarged  the  mechanical  pressure  is  apt  to  cause  uneasy  feelings  after 
eating. 

Diarrhoea  is  common,  and  may  come  on  very  early  in  the  disease  (Case  I.*), 
and  it  is  a  frequent  cause  of  death.  The  stools  are  usually  thin  and  catar- 
rhal, not  often  dysenteric,  but  melsena  occurs  in  many  cases.  The  diarrhoea 
may  be  due  to  a  dysenteric  process  in  the  colon  (Case  II.),  and  tenesmus  may 

*  Die  Leukcpmity  Berlin,  1872.  *  Rei/nold^s  Syt^tem^  art.  ".Leucocrthaemia." 
^  De  la  Leukemie  dans  sea  Rapports  avec  la  Traumatismej  Paris,  1881. 

*  Siedamffrotzky,  Ueber  die  J^ukcemie  bei  den  Hausthieren,  Leipzig,  1878;  Bollinger, 
Vii-chou^s  Archiv^  lix. ;  London  Med.  Record^  vol.  ii.,  1874. 

^  These  figures  refer  to  Montreal  cases,  some  of  which  I  saw  with  my  colleague,  Palmer 
Howard,  others  with  John  Bell,  Lachapelle,  and  G.  T.  Ross. 
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!>e  present.  It  has  not  been  not^d  that  the  diarrhcea  is  more  frequent  when 
the  lymph -glands  of  the  inte!=itinea  are  involved. 

The  hver  ^hown  no  alteration:!?  in  the  early  stage,  bnt  as  the  disease  advances 
it  is  almost  invariably  enlarged.  Jaundice  is  not  often  present,  hut  there 
may  be  recurrent  attacks  (Case  II.),  due  either  to  catarrh  of  the  dnct^  or 
to  pressure  of  glands  in  the  hihis.  Ascites  is  a  variable  feature;  a  slight 
degree  is  not  uncommon  as  part  of  a  general  dropsy  dependent  npcm  the 
blo<^»d-corjdition,  but  in  some  cases  it  is  a  prominent  8)Tiiptom  and  calls  fur 
frefjuent  tappings  (Case  IX.).  In  some  cases  it  is  due  to  pressure  uf^  leuk- 
temic  growths  in  the  branches  of  the  pcirtal  vein  or  the  liver,  or  of  enlarged 
glandi^  upon  the  trunk  at  the  hilus.  The  ancite.^  is  not  always  hejmtic;  like 
the  htematemesis  and  mclxcna,  it  may  be  of  splenic  origin  and  occur  without 
any  disturbance  in  the  portiil  vein  or  liver.  Leukaemic  peritonitis  has  been 
met  with,* 

Nervous  System, — Headache,  dizxineas,  and  attacks  of  fainting  are  com- 
mon, and  due  chiefly  to  the  anaemia.  In  some  ciises  the  headache  is  severe 
and  persistent  The  intelligence  is  well  preserved  ;  only  toward  the  chise  is 
there  rambling  delirium,  ]\rental  dis^turbance  may  occur,  and  in  one  case 
the  patient  committed  suicide.  Some  write ra  speak  of  special  sadness  and 
moroseness.  This  I  liave  never  noticed ;  on  the  contrary,  in  most  of  the 
cases  I  have  seen  the  patients  seemed  specially  tranquil  and  resigned.  Coma 
may  come  on  suddenly  from  cerebral  hemorrhage  (Case  X.), 

oleep  is  not  usually  disturbed  ;  some  patients  doze  incessantly. 

Special  Senses. — ^\Veak  vi.sifm  is  often  complained  *>f,  due  to  the  ancemia, 
sometimes  to  the  leakrcmic  retinitis.  Blindness  rarely  supervenes,  even  when 
the  retinal  changes  are  extensive.  Marked  intolerance  of  light  may  be 
prcst-nt. 

The  condition  of  the  retina  is  variable.  There  may  l>e  simply  turbidity 
and  swelling  of  the  retina,  with  large  ami  tortuous  veins,  or  more  commonly 
with  the  opacity  there  are  hemorrhages,  such  as  occur  in  profound  anrenjia 
from  any  cause.  A  }>eculiarity,  however,  of  the  extravasations  in  some  eases 
of  leukremie  retinitis  is  the  appearance  produced  by  the  aggregation  of  color- 
less corpuscles,  ot^en  in  the  centre  of  the  hemorrhage,  so  that  there  is  a  yellow 
or  white  nucleus  and  a  zone  of  red.  The  collections  of  colorless  corpuscles 
mav  indeed  have  the  characters  of  small  leuktemic  growths.  In  une  cme 
(Xl.)  throughout  the  retinoe  were  numerous  small  raised  opacpK*  white 
bodies  one  to  two  millimeters  in  diameter,  some  of  them  surrounded  by 
rings  of  extravasation.     There  was  no  swelling  of  the  disk. 

Deafness  has  been  frequently  observed,  and  may  appear  early.  It  was 
specially  noted  in  the  cases  of  Edes,'  Morrill,*  Seguin,*  and  Pepper,*  and  Da- 
Costa.*  No  satisfactory  explanation  has  been  given,  and  the  suggestion  that 
it  is  due  to  hemorrhage  has  not,  so  far  as  I  know,  been  conhrnud  by  autopsy. 
Noises  in  the  eai-s  may  be  very  troublesome,  and  even  be  so  bad  as  to  disturb 
hearing  and  necessitate  the  writing  of  questions  (Case  XL). 

Blood-vascular  System. — In  a  well-marked  case  the  blood-drop  squeezed 
from  the  finger-tip  is  more  or  less  turbid,  of  a  reddish-brown  or  in  extreme 
cases  chocolate-brown  color. 

The  blood  should  be  examined  in  a  thin  layer,  and  for  this  purpose  it  is 
better  to  take  a  small  than  a  large  drop.  A  rough  estimation  or  the  propor- 
tion of  wliite  corpuscles  can  be  much  better  obtained  when  a  uniforfri  thin 
layer  is  beneath  the  top  cover.  The  red  corpuscles,  as  a  rule,  jirescut  no 
striking  changes,  no  special  alterations   in  size  or  shape,     Microcytes  are 

*  WiHeocks,  /Vrwfc/in^  of  Qmn,  Mfd.  Sbc,  1874, 

'  liodton  Med.  and  Surg,  JtmmaL  1871.  *  Loe,  eit 

*  Arthives  of  SciaUUk  and  Ptaebcal  Mtdidne^  New  York,  1873, 

«  Med.  mul  Swff.  Bepoiier,  1883, 48,  ■  JUid.,  1871 
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occasionally  seen;  and  now  and  then  larger  forms,  but  the  extreme  varia- 
tions of  pernicious  ansemia  are  rarely  met  with.  They  are  reduced  in  num-j 
her,  but  not  often  to  a-  great  extent  A  reduction  below  2,fXJO,000  to  the 
cubie  millimeter  has  been  exceptional  in  cases  which  I  have  examined.  In 
only  one  did  the  number  sink  to  1,500^000  per  c.  m.  Laache*  has  noted  a 
case  in  which,  with  enlargement  of  the  spleen  and  a  ratio  of  white  to  red  of 
1 ;  17,  the  number  of  red  corpuscles  was  little  if  at  all  reduced. 

The  eolofli^ss  corpuscles  are  enormously  increased.     Instead  of  eight  to  ten 
millions  {>er  c.  m.,  aa  in  normal  blood,  they  may  reach  500,000  per  c.  m.  or 
even  700,000  per  c.  uk    The  ratio  of  white  to  rod  cells  may  be  1 :  20, 1 :  10,  1 ;  4, 
or  they  may  even  equal  or  exceed  the  red.    Without  a  pnjper  apparatus  (Gow- 
ers,  Malasscz,  or  Zeiss)  an  accurate  estimate  is  impossible,  and  it  is  chietlyi 
upm  the  rough-and-ready  method  that  the  statements  are  made  of  the  whitA| 
exceeding  the  red  in  numbers.     It  is  very  seldom  indeed  that  this  is  the  eas«%1 
and  even  in  extreme  leuka-mia  the  ratio  does  not  often  reach  1  :  3  or  1 :  2.     In 
none  of  my  ohservntiorjs  did  the  ratio  rise  to  1:1;  the  highest  was  1  : 2. 
Cases  are  on  record  in  which  the  white  have  exceeded  the  red :  SorentM?^  V 
where  the  red  per  c.  nu  were  470,000  and  the  white  G80,000,  and   in  aji 
interesting  ohservaliuii  of  Fleischer  and  Penzoldt,*  m  a  mean  of  57  accu-  * 
rate  ct>unt«,  the  ratio  of  white  to  reti  was  115;  100,     The  cor]nificlGa  hav#] 
the  natural,  grayi^h-white  apfiearance  of   leucocytes,  but  differ  in   certain 
point^s  frtmi  normal  white  blood-cells.     The  variations  in  size  are  greater:  in 
nornnd  blood  only  a  few  may  be  seen  less  than  j^^  or  Wnif  ^^  **"  inch,  but 
in  Icukicmia  on  a  single  slide  there  may  he  colorless  cells  with  the  extreme 
measurements  of  Yihn!  ^^^  TsW*     ^"  ordinary  cases  we  meet  with — (1)  cell 
of  the  average  size,  about  ^Vinj  '^^  ^^  ^^^^  ^^  diameter,  like  nonual  c^ryai*-! 
cles,  with  two  or  three  nuclei  and  fine  granular  protoplasm  ;  (2)  smalle 
forms,  -jhiVt  ^^  *^^  ^"^^    ^"^  under,  with  single  nuclei,  resembling  rather^ 
lymph'cells,  and  they  were  believed  by  Virchow  to  indicate  special  involve- 
ment of  the  lymph-glands,  but  they  are  present  in  all  forms,  though  poasibly 
more  prevalent  m  the  lymphatic  variety;  (3)  large  forms,  ^F^nr  to  ^^sVir '^^ 
an  inch,  with  boJd  nuclei  and  bearing  a  close  resemblance  to  tte  marrow-cella. 
They  are  not  always  present,  and  are  believed  to  originate  in  the  marrow. 

Cafavy  states*  that  the  colorless  c*irpuscles  of  leukaemia  do  not  display 
active  amceboid  changes,  indicating  thereby  a  diseased  and  enfeebled  condi- 
tion of  protoplasm.  I  find  a  note  made  in  Sanderson's  laboratory  in  1873  on 
the  very  j^luggish  and  imperfect  movements  of  the  colorless  corpuscles  Ln  a 
case  of  leukjemin  in  University  College  Hospital.  In  Case  V.  the  note  on  oni 
day  is,  *'  Active  anireboid  changes,'*  and  in  two  other  cases  since  Cafavy 'tl 
paper  I  have  seen  the  protoplasmic  movements  tolerably  active,  but  not  in  allT 
equally.  Possibly  the  leucocytes  from  the  marrow  do  not  move  so  frtnidv  at 
the  others ;  normal  marrow-cells  have  very  fet-ble  ama^boid  powers.  Ehrhch ' 
has  observed  that  the  number  of  leucocytes  in  leukiemic  blood  which  con-^ 
tain  granules  reacting  with  eosin  is  very  great,  whereas  in  normal  blood  very 
few  occur. 

Nucleated  red  blood-corpuscles,  such  as  occur  in  the  blood  of  the  firtus 
and  in  the  red  marrow  of  the  adult,  have  been  foutid  in  leuka?mic  blo^Kl  by 
Kleb.s  Mosler,  and  others.  I  have  observed  them  in  four  cases.  They  at 
scanty,  usnnlly  isolated,  rarely  more  than  one  or  two  in  a  iield ;  often,  indecdj 
mnny  fields  must  be  searched  before  finding  one.  On  two  occasions  (Cna 
IX/)  they  might  be  called  numerous — ^thrce  or  four  in  each  field  of  the  Ka. 
9  im mention  lens* 

Schultzes  granule*ma88€8,  the  aggregations  of  the  discoid  htematoblasts.  are 


1  Die  Anamif,  ChriBtianjn,  1883. 

'  DetiiMJtt*  Arehivf.  klin.  Med.,  Bd.  xivi, 

f^Zeitachrifi/.  ktin.  Med.,  Bd.  i. 


'  VtrchmtyHineh'f  Jahrr^her.,  1874. 
*  Lmeet,  ii.,  1880, 
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present  in  variable  numbers,  sometimes  very  numerous.  I  have  examined 
slides  iu  which  they  were  absent.  A  curious  mistake  was  made  by  a  writer 
in  the  Lfinc€t  (1878,  ii.)  wheji  he  described  these  as  a  hithert<i  unnoticed  fea- 
ture of  the  blood  in  leuksemia. 

The  fibrin  network  which  separates  between  the  oorpuacles  is  uisually  very 
thick  and  dense. 

Peculiar  crystals,  elongated  octahedra  or  spindle?,  of  variable  size  and 
bright-white  appearance,  separate  very  commonly  on  a  slide  of  leuka^mie 
blood,  particularly  if  kept  surrounded  with  oil  or  paniffin  for  twenty-four 
hours.  They  are  known  as  Charcot's  crystals*  and  are  identical  with  ihoee 
which  occur  in  the  bone-marrow,  iii  semen,  and  in  sputum  in  some  cases  of 
bronchi  tic  asthma,  Wliite  of  Boston  described  them  well  in  1851>/  and  be- 
lieved they  were  produced  by  the  separation  of  a  neutral  principle  which  he 
named  leukosin.  I  can  confirm  Zenker's  observ^ation,'  that  they  form  some* 
times  in  the  colorless  cells. 

Leukcemic  differs  from  ordinary  blood,  and  from  that  of  other  anemic  or 
cachectic  states,  by  the  readiness  with  which  the  haemoglobin  cnt^stallizes. 
Often  if  a  elide  is  kept  and  prevented  from  evaporating  by  a  rim  of  paraf- 
fin ^  beautiful  plates  of  haemoglobin  will  crystallize. 

■The  pulse  is  always  quickened — 80  to  100,  and  in  the  final  stages  110- 
130 — usually  soft  and  compressible,  and  not  always  small  in  volume.  The 
heart's  action  is  readily  excited.  A  systolic  murmur  is  not  infrequent  at  the 
apex ;  basic  hsemic  murmurs  are  not  so  often  heard  as  in  aniemia,  but  a 
venous  hum  in  the  neck  is  generally  present.  The  apex -beat  of  the  heart  may 
be  pushed  up  an  interspace  by  the  enlarged  spleen.  dCdema  of  the  ankles 
ana  feet  from  the  feeble  circulation  is  constantly  met  with,  particularly 
toward  the  close,  and  there  may  be  general  anasarc4i.  Eftnsion  into  tlu 
pleural  cavities  is  not  common. 

Hemorrhages  are  among  the  most  constant  features  of  the  disease,  and  may 
occur  at  any  time,  early  or  late,  in  the  course.  The  tendency  to  bleeding  is 
greater  in  this  than  in  any  of  the  allied  affections.  Epistaxis  is  the  most 
frequent  form,  and  may  precede  the  development  of  the  disease  for  months  or 
years.  Haematcmesis  may  carry  off  a  patient  early  (Case  II.),  or  even  before 
the  nature  of  the  trouble  is  suspected  (Case  VI.).  Hemorrhage  from  the 
bowel  is  common.  Hjemoptysis  and  haematiiria  are  rare.  Bleeding  from  the 
gums  may  be  present  (Cases  V.  and  VIL).  In  women  there  may  be  profuse 
menstruation.  Petechias  on  the  skin  are  frequent ;  occasionally  there  are 
large  extravasations  beneath  the  skin  or  between  the  nmscles.  Hemorrhage 
into  the  brain  may  prove  quickly  fatal  (Case  X.),  and  the  extravasations  into 
the  retinae  may  impair  vision. 

The  rei^piratory  system  offers  few  special  symptoms.  The  shortness  of 
breath  on  exertion  is  due  in  great  part  to  the  anasmia,  and  progressively 
increas^es  with  the  advance  of  the  disease.  The  free  action  of  the  diaphragm 
is  hampered  by  the  enlarged  spleen.  There  may  l)c  cough  from  bronchitis, 
and  toward  the  end  signs  of  tedema  at  the  bases  of  the  lungs,  Paeumonia  is 
not  uncommon  as  a  final  eofuplication. 

The  temperature  in  the  early  stages  presents  very  slight  variati<ujt?»  hut 
when  the  disease  is  advanced  there  is  always  fever  of  the  rerriittent  or  of  the 
continuous  type.  There  is  usually  a  morning  remission,  and  an  evening 
exacerbation  which  reaches  lOl"^  or  108°.  Periods  of  pyrexia  may  alternate 
witii  firolonged  intervals  of  freedom  from  fever.  In  some  cases  the  febrile 
movement  is  very  slight  throughout  the  entire  course. 

GenitO'Uriuary  System. — The  urine  is  usually  normal  in  amount,  pale, 
strongly  acid,  and  its  epecific  gravity  above  the  normal.  Considerable  vari- 
ations occur  in  individual  cases.     Sedimentj^  of  lithates  are  very  common. 


^  Betlmk  Mmkcal  mtd  Sttrg.  Journal. 
Yqu  in.— 58 
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The  urea  presents  no  constant  changes ;  sometimes  it  is  inere^ised,  at  other? 
diminished,  the  quantity  depending  probably  on  the  food  and  the  presence 
or  absence  of  fever.  The  quantity  of  uric  acid  excreted  seems  always  to  be 
inereased,  due  either  to  a  lessening  of  the  oxidation  processes  in  consequence 
of  the  reduced  number  of  red  corpuscles,  or,  as  Salkowaki  suggests,  it  t»tands 
in  relation  to  the  existing  splenic  tumor ;  but  observers  have  not  found  the 
amount  proportionately  increased  in  other  forms  of  splenic  enlargement,  and 
the  cause  of  the  constant  increase  is  still  doubtful,  Hypoxantbine,  lactic, 
formic,  acetic,  and  hippuric  acids  have  been  found,  but  their  presence  is 
neither  constant  nor  apparently  of  special  import.  Albumen  may  oe  present. 
Sugar  is  rare.  Hsematuria,  m  before  observed,  very  seldom  occuib.  CyBtitis 
may  arise  and  be  troublesome  (Case  XI.). 

A  curious  symptom  in  connection  with  the  generative  system  is  priapism, 
of  which  a  number  of  cases  have  been  recorded.  Edes*  narrates  the  case  of 
a  boy  of  fifteen  in  whom  obstinate  priapism  was  the  first  symptom.  Longuet' 
reports  a  case  of  six  weeks'  duration.  Saltzer*  mentions  five  ca^es,  in  one  of 
which  the  condition  persisted  for  seven  weeks,  and  Peabo<iy*  gives*  a  ease  in 
which  it  lasted  six  weeks.  It  is  not  definitely  settled  whether  the  priapism 
is  due  to  thrombosiB  in  the  corpora  cavernosa  or  to  irritation  of  the  nervi 
errigentes. 

In  women  there  are  the  usual  menstrual  irregularities  consequent  upon  a 
grave  constitutional  disease.  Occajsionally  the  flow  is  excessive;  more  com- 
monly it  is  interrupted  altogether. 

Blood-glandular  System.— Slow  increase  in  the  volume  of  the  spleen,  caus- 
ing a  sense  of  weight  in  the  left  h}^x>chondriuoi,  is  an  early  symptom  in  many 
cases.  Patients  do  not  usually  come  under  observation  until  the  enlargement 
IB  established  and  the  orguu  can  be  felt  below  the  costal  border.  Pain  and 
tenderness  over  the  orgiui  are  very  common,  tliough  sometimes  it  is  painless 
throughout.  Palpation  often  elicits  a  creaking  fremitus  due  to  the  rubbing 
together  of  the  adhesions.  The  gradual  enlargement  cauBe«i  an  evident  increase 
of  girth  in  the  lower  thoracic  and  upper  abdominal  zones,  and  marked  prom- 
inence uf  the  lefl:  hypochondrium.  The  tumor  extends  to  the  right  and  down* 
ward,  and  may  occupy  a  large  portion  of  the  abdomen,  extending  even  to 
the  pelvis-  When  there  is  no  ascites  the  edge  can  be  easily  felt  with  the 
anterior  notch  or  notches.  The  pressure  of  a  large  spleen  causes  distress 
after  a  full  mcaK  &t^d  by  its  mechanical  effect  may  even  compress  the  bowels 
and  produce  fatal  obstruction.'  The  effect  upon  the  heart  and  respiration 
haw  ali'endy  beeii  noticed.  The  adhesions  may  interfere  with  the  depreatiori 
of  the  organ  during  a  deep  iiijspiration.  The  size  varies  in  an  inexplicable 
way,  considering  the  indurated  filiroid  miture  of  the  enlargement.  It  may 
be  perceptibly  larger  after  a  meal.'  A  hemorrhage  or  free  diarrhoea  may 
reduce  the  size  very  much,  m  m  Morriirs  caise.^  A  murmur  may  occasion- 
ally be  heard,  and  an  enlarged  spleen  has  been  known  to  pulsate.* 

Lpnphatic  Glinids. — In  the  great  majority  of  cn^es  the  Ivrnph-glanda  are 
but  slightly  if  at  alJ  involved.  Even  when  they  are  affected  it  is  rare  to  see 
such  hirge  bunches  Ri*  in  Hodgkin*8  disease.  When  they  are  growing  there 
may  be  pain  and  tenderness,  and  if  large  they  may  be  a  source  of  inconve- 
nience, but  severe  pressure  symptoniH  are  not  often  witnessed.  Enlargement 
of  the  glands  in  the  supeiiarial  groups  is  readily  detected,  but  the  deefH^e^ited 
collections  in  the  mesentery  and  retrO' peritoneum  can  rarely  be  palpated 
ualeas  of  conside ruble  size.  Mediastinal  lymph-tumors  in  leukaemia  are 
exceptional.      In  none  of  the  casea   I   have   seen  were  the   lymph^laiida 

'  Boetm  Med,  and  Sur^,  Jovm,,  1871.  '  Progr^  mid   1875. 

*  Berliner  kUn,  lIVA^njvAr^,  1879.  *  New  York  Mtd,  Jm^n.,  1880,  xxi. 

*  1  olliras,  Brit  Mcti  Jo>tm^  1882,  i.  •  Johneon,  LcfiWMSf,  1870,  Jan 
^BoaL  Mtd,  Jmirn.,  1877.             «  Gerlmrdt,  Zdfschrift  J,  kirn,  Jlcdioti,  Berlin,  Bd.  it. 
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;ly  enlarged.     It  is  stated  tlrat  io  children  the  lymphatic  Viirit!ty  k 
Djore  common  than  in  adults. 

There  may  be  tenderne^  over  the  bones,  and  in  rare  instances  swelling, 
but  unless  the  tenderness  is  marked  and  acconimnied  by  some  loc4il  expan- 
sion or  softening,  we  cannot  determine  positively  the  existence  of  the  mye- 
lo>.'enoii9  variety.  The  sternum,  ribs,  and  flat  bone^  are  most  often  affected, 
and  there  may  be  great  irregularity  and  deformities,  as  in  a  case  I  saw  with 
Ricss  of  Berlin.  It  i.s  well  to  bear  in  rnind  that  in  perhaps  the  majority  of 
pt*nH>n^  there  is  a  tender  gpot  upon  the  sterriora  wKieh  may  cause  marked 
wincing  when  touched  tirmly.  No  reliance  should  be  placed  upon  tenderness 
without  swelling  or  softening.  Such  tendernca^  may  exist,  and  post-mortem 
the  marrow  be  found  normal;^  and,  on  the  otlier  hand,  there  may  be  exten- 
sive changes  in  the  bone-marrow^  without  any  tenderness  (Litten), 

Morbid  Anatomy. — There  may  be  extreme  w^astiug.  Dropsy  of  the  feet 
is  common,  and  ascites  may  be  present* 

A  noteworthy  feature  is  tlie  full  amount  of  blowi  in  the  heart  and  blood- 
vessels, usually  in  the  form  of  large  coagula.  In  one  case  (XI,)  the  weight 
of  clots  alone  in  the  heart-chambers,  not  including  wliat  came  from  the 
veins,  was  620  granmaes.  The  portal,  cerebral,  pulmonary,  and  subcutaneous 
vessels  were  abo  greiitly  distended  with  clots.  The  portal  yein  just  above 
the  union  of  the  branches  measured  eleven  centimeters  in  circumference. 

The  blood  is  usually  clotted  in  the  heart  and  vessels,  and  the  aggregation 
of  the  colorle^  corpuscles  densely  infiltrating  the  iibrinous  clotj?  and  the 
serum  gives  a  pus-like  appearance,  so  that  it  has  not  infrequently  happened, 
as  in  V  ire  how's  memorable  case,  that  the  observer  on  opening  the  right 
auricle  believed  for  the  moment  that  he  had  cut  into  an  abscess.  The 
Icukiemic  clots  otl:en  have  a  peculiar  greenish  color,  and  resemble  somewhat 
the  fat  of  the  turtle.  Similar  c<^jagula  may  fill  tbe  veins  of  the  brain  and 
abdominal  viscera.  The  tendency  of  the  white  corpuscles  to  aggregate 
together,  and  the  subsidence  of  the  red  to  the  lower  part  of  the  heart- 
chambers  and  vessels,  may  give  an  appearance  of  more  intense  leukiemia 
than  actually  exists.  The  reaction  of  the  blood  is  usually  acid.  The  chem- 
ical constitution  has  been  carefully  studied,  but  with  no  very  satisfactory 
results.  Hypoxanthine,  lactic  acid,  leucin,  tyrmn,  a  raucin-like  Ijody,  and 
a  gelatinous  substance  have  been  described,  but  none  of  tliem  may  be 
regarded  as  characteristic  of  the  disea^^e.  The  octahedral  crystaLs  are 
thought  by  some  to  be  tyrosin,*  but  Schreiner'  says  they  consist  of  the 
I>!iosphate  of  an  organic  base,  the  composition  of  which  U  not  yet  settled. 

The  specific  gravity  of  the  blood  is  lowered,  1036  to  I04U;  The  water  is 
increased.  The  fibrin  in  many  obser\mtion8  has  abjo  been  found  increased; 
4.8  per  1000  was  the  average  of  ten  observations  by  Bennett,  The  albumen 
and  the  salts  have  not  orfen  been  estimated.  Tfie  former  is  stateti  to  b« 
dimiQiahed,  The  fatty  bodies  have  been  found  in  excess  of  the  normal 
quantities. 

The  heart  is  oflen  pushed  up  by  the  large  spleen ;  the  f)ericarfiiuiJi,  more 
rarely  the  endocardium,  may  present  ecchymoses,  and  the  fluid  may  he  in 
exciiss.  In  a  few  instances  leukiemic  growths  have  been  met  with.  Tbe 
chambers  are  usually  distended,  the  walls  soft,  and  a  moderate  grade  of 
fatty  change  is  very  common.  No  special  alteration  has  been  met  with  in 
the  blood-vessels.  I  have  seen  extensive  fatty  degeneration  of  the  intima 
and  small  arteries. 

In  the  great  majority  of  cases  the  spleen  is  increased  in  size,  but  the  shape 
is  retained.  It  is  usually  of  a  deep  violet-red  color,  and  strong  adhesions 
may  unite  it  to  the  abdomiDal  wall,  diaphragm,  or  stomach.     The  capsule 

*  Deuiaeha  Anhiv  /,  kUn,  Jfed,  xxvi.  *  Huber,  Arehiv  der  Heilkufuky  Bd.  xviii, 

*  IMi^M  AnnaUn^  cxclv. 
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may  be  greatly  thickened,  forming  a  firm  fibro-cartila 
The  vessels  are  enlarged,  particularly  the  veins  at  the 
may  vary  from  two  to  eighteen  pounds.  The  largest  on 
Langley  Browne  ^ — 18i  pounds.  Six  or  seven  pounds  is 
The  length  may  vary  from  seven  to  twenty  inches,  and 
to  twelve.  The  organ  is  in  a  condition  of  chronic 
firm,  cuts  with  resistance,  and  displays  a  uniform  reddisl 
which  the  trabeculse  are  more  or  less  prominent.  There  n 
or  infarcts,  and  it  is  not  uncommon  to  see  regions  of  ye) 
staining,  indicating  where  an  extravasation  had  occurr< 
trace  of  the  Malpighian  bodies  can  be  seen.  Grayish-^ 
lymphoid  tumors  may  occur  throughout  the  organ,  contra 
the  reddish-brown  matrix.  The  process  of  gradual  enla 
hyperplasia.  In  the  early  stage,  not  often  seen,  there  is  s^ 
increase  in  the  cell-elements,  without  the  firnmess  and  indi 
developed  leuksemic  organ.  Rupture  may  occur  at  thi 
intense  hypersemia.  The  Malpighian  bodies  are  enlarged 
their  grayish-white  color.  A  gradual  and  progressive 
from  the  increase  in  the  adenoid  network  and  the  fibr 
section  shows  the  enormous  development  of  the  fibrous  el 
may  be  scanty,  only  twp  or  three  in  meshes,  or,  indeed,  th< 
so  close  that  only  a  single  cell  is  enclosed.  As  a  rule,  the  1 
over  the  whole  organ,  and  the  Malpighian  bodies  become 
their  distinctness.  In  only  one  of  the  cases  which  I  ha 
they  at  all  prominent.     IJeukaBniic  new  growths  in  the  ; 

Uncomplicated  cases  of  the  lymphatic  form  are  very  u 
they  enlarge  with  the  spleen,  and  in  the  majority  of  instanc 
is  not  extensive,  scarcely  ever  reaching  the  high  grade 
disease.  The  groups  of  cervical,  axillary,  mesenteric,  anc 
frequently  affected ;  the  bronchial  and  mediastinal  but  ra: 
of  glands  are  not  usually  larger  than  walnuts,  moderately 
able ;  large  matted  groups  do  not  often  occur.  Thejr  mn 
in  size  during  the  course  of  the  disease,  often  dimmish 
death.  In  chronic  cases  they  may  become  very  indurate 
lymphadenitis  is  a  simple  hyperplasia,  and  the  soft  gland 
tion,  of  a  normal  gray  color  or  may  have  a  deep  gray-red 
orrhages  may  occur,  and  twice  I  have  seen  the  enlarged  g] 
lemic.  Histologically,  the  appearance  is  very  like  a  norr 
lymph-spaces  are  more  closely  packed.  In  the  harder 
reticulum  is  much  increased,  the  capsule  thickened,  an< 
grayish  in  color.  Caseation  or  suppuration  rarely  oecuj 
contiguous  parts  is  most  exceptional. 

The  tonsils  and  the  lymph-follicles  of  the  tongue,  ph 
have  been  found  much  enlarged. 

The  bone-marrow  is  usually  the  seat  of  important  chai 
cases  appear  early  and  persist  as  very  prominent  features 
most  constant  alteration  is  a  uniform  substitution  of  a  g: 
green  puriform-looking  tissue  for  the  normal  red  and  fj 
long  and  short  bones.  The  entire  medulla  may  resemble 
ter  which  forms  the  core  of  an  abscess,  and  the  term  p] 
condition  by  German  authors  well  expresses  the  general 
rarely  the  marrow  has  a  reddish-brown  hue.  The  differei 
on  the  number  of  colorless  corpuscles,  which  in  the  pyoid  f 
increased,  and  there  are  but  few  red  cells.  Ponfick  has 
dense  hemorrhagic  infarctions  in  leukaimic  marrow.     T 

*  Laticet,  1877,  ii. 
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bones  is  variable ;  usually,  the  compact  and  cancellated  tissues  appear  nor- 
Qiil,  but  the  hard  shell  may  be  much  thinned  and  expande<i,  the  canoellie 
riilened,  and  the  whole  substance  rendered  sponi^y.  In  nmrked  cases  there 
may  be  luealized  swellings  which  arc  tender,  and  even  yield,  on  firm  pressure. 
Tlie  sternum  and  riljs  are  raost  freaucntly  atiected  in  this  way.  There  ai-e 
iuj^tanees  in  which  the  bone-marrow  ha^  not  been  involved,  and  in  one  ca§e 
thi^re  was  osteo-sclerogis/  Hwtologically,  the  chief  rhange  is  hyperplasia 
of  the  colorless  marrow-celb,  which  in  tbe  pyoid  v/iriety  compose  the  chief 
part  of  the  tissue.  They  vary  much  in  size  and  appearance.  Three  forms 
can  usually  be  recoj^Tiized:  large  granular  cells  with  distinct  nuclei;  medium- 
sized  cells,  like  colorless  blood  ^corpuscles  ;  aud  smaller  forms,  like  lymph-cells, 
with  large  nuclei  and  a  narrow  zone  of  investing  protoplasm.  The  red  corpus^ 
eles  and  microcytes  arc  in  variable  numbers.  In  one  case  the  latter  were  very 
abundant.  Nucleated  red  corpuscles  are  very  constant  elements.  Corpuscles 
containing  red  blood-corpuscles  are  not  so  numerous  as  in  ordinary  red  mar- 
row, nor,  as  a  rule,  arc  the  myelopla<(ues  abuiidaut,  Charcot's  cry.^talsi  are 
always  to  be  found — if  not  at  first,  when  the  marrow  is  quite  fra^h,  certainly 
later,  when  decomposition  has  1>egun, 

The  thymus  is  rarely  affected,  and  even  in  children  Is  not  often  swollen. 
A  few  cases  of  enlargement  have  been  recorded. 

The  thyroid  is  even  le^ss  fref|Uently  involved. 

In  one  csise  the  suprarenal  capsules  were  large  and  swollen,*  and  in  addi- 
tion to  the  leuktemia  there  was  bronzed  skin.  Hemorrhage,  oaieous  degen- 
eration, and  in  one  instance  rupture,*'  have  been  noted. 

In  the  digestive  system  the  stomach  rarely  pre^nta  any  changes  other  than 
catarrhal.  Even  when  death  has  occurred  from  htematemesis  the  mucous 
m**mbrane  may  be  pale,  without  erosion,  hemorrhage,  or  ulceration  (Cases  II. 
and  VI.).  In  a  few  instances  lymphatic  growths  have  been  described.  In 
many  cases  the  intestines  have  been  the  seat  of  leukromic  tumors  which  have 
originated  in  the  solitary  and  agminated  glands  of  Peyer.  Occasionally 
the  lymphoid  intiltration  is  diftuse  in  the  mucosa  and  not  confined  to  the 
follicles.  Ulceration  may  occur  in  the  patches,  and  in  a  few  cases  the  bowel 
lesions  have  been  so  prououneed  that  the  term  intetitinal  leukst^mia  st^enied 
justifiable.*  The  Ciecum  aud  colon  may  also  present  t!iese  new  growths,  and 
in  a  few  cases  dysenteric  process*.^  have  been  observed  (Case  II.).  The  peri- 
toneum has  been  t^mnd  coverexi  with  small  lymphoid  growths.  In  Willcocks* 
case  of  lymphatic  leukiemia*  there  were  growths  on  the  surface  of  the  stom- 
ach and  gastro-splenic  omentum.  Blood  may  bo  found  in  the  cavity  from 
rupture  of  the  spleeu.  Ascitic  fluid  is  common.  Fibroid  thickening,  indu- 
ration, and  adhesions  are  very  often  met  with,  particularly  in  the  neigh bor- 
h(Mxl  of  the  spleen. 

The  liver  is  very  commonly  enlarged,  pale,  smooth,  and  retains  the  normal 
shape.  It  may  be  greatly  increased  in  size,  as  in  case  of  Walshe's,  where  it 
weighed  131  pounds.  I'he  substance  is  usually  firm,  of  a  grayish-brown 
color,  or  even  marbled.  Two  chief  changes  have  been  met  with — a  diftuse 
leiikiemic  iufiltratiou  and  numerous  small  leukemic  tumors.  The  infiltration 
may  be  very  alight,  ami  not  noticeable  with  the  naked  eye,  or  it  may  be  in 
tbe  form  of  irregular  scattered  areas  of  a  yellowish-white  appearance,  not 
distinctly  isolated,  but  merging  into  the  hepatic  ti^fsue.  When  moderate,  a 
section  shows  the  columns  of  liver-cells  to  be  separated  by  wide  spaces  occu- 
pied by  leucocytes,  which  are  partly  within  and  partly  outride  of  the  capil- 
laries. The  accumulation  of  these  elements  produces  atrophy  of  the  liver- 
cells,  and  their  aggregation  and  increase  in  certain  regions  jiroduce  tlie  gniy- 
ish-white  areas,  in  the  midst  of  which  traces  of  liver-tissue  may  be  found. 

^  Heiick,  VHrchouH  .4rc/up,  IxxTiii.  '  Barclay,  Lafuxt^  1863,  u 

*  Fleischer  iind  Penxoldr.,  loc,  ciL  *  B«hier,  toe,  eiL  •  Loe,  eU, 
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The  defined  leuksemic  growths  are  small,  not  often  attain 
may  resemble  tubercles.  They  are  usually  situated  in  th 
ana  consist  of  lymphoid  cells  in  a  well-defined  reticulur 
have  a  different  origin  from  the  diffuse  infiltrations. 

Fatty  defeneration  of  the  liver-cells  is  a  very  common 

The  respiratory  system  is  not  often  the  seat  of  impoj 
phoid  growths  have  been  found  in  the  mucous  membram 
bronchi,  and  occasionally  in  the  lungs,  in  which  situati< 
resemble  tubercles,  but  differ  from  them  in  not  tending 
(Edema  of  the  bases  of  the  lung  is  almost  always  found, 
carried  off  by  a  low  pneumonia.  The  greenish  leuksemic 
the  cut  ends  of  the  vessels  may  give  a  very  curious  appei 
of  the  lung.     The  pleural  surfaces  may  be  the  seat  of  ly 

The  kidneys  are  usually  pale,  often  enlarged,  and  sho\ 
matous  swelling.  The  capillaries,  like  those  of  the  live 
with  leucocytes,  and  leuksemic  tumors  may  occur,  genei 
cortex  and  ranging  in  size  from  a  pea  to  a  cherry.  I 
I  have  examined  were  there  any  special  changes  in  t] 
slight  enlargement  and  filling  oi  the  capillaries  with  L 

The  generative  organs  are  usually  normal.  No  chang 
to  account  for  the  persistent  priapism  met  with  in  certain 

The  meninges  of  the  bram,  the  veins,  and  sinuses,  a 
grayish  clots.  Occasionally  meningitis  has  been  found, 
tymph.  The  small  vessels  of  the  brain  may  be  plug^ 
^  forming  thrombi,  from  which  softening  results.  Cerebri 
prove  rapidly  fatal.  In  Case  X.  of  the  Montreal  series  i 
denly,  and  without  any  premonition,  with  a  huge  apoph 
and  posterior  part  of  the  hemispheres. 

Leukajmic  growths  in  the  skin  have  been  described. 

The  leukflemic  tumors  demand  ftirther  consideration, 
mon.  In  10  of  the  11  Montreal  cases  careftil  post-mortei 
made,  and  in  not  one  were  there  definite  new  growths, 
diffuse  leukiemic  infiltration  of  the  liver,  the  histological 
were  carefully  studied.  In  the  157  cases  collected  by 
only  13  instances  of  leuksemic  nodules  in  the  liver,  am 
They  are  still  more  uncommon  in  the  lungs.  In  the  splee 
in  Hodgkin's  disease — they  are  very  rarely  seen.  The 
leucocytes  in  a  meshwork  of  delicate  reticular  tissue.  T 
has  been  much  discussed.  There  can  be  no  doubt,  I 
new  growths  of  lymphoid  tissue  of  local  origin.  Possi 
accumulations  of  colorless  corpuscles  which  pass  out  of 
the  infiltration  of  the  liver  one  sees  diffuse  collections 
growths,  but  which  have  evidently  resulted  from  the  aggi 
side  of  the  capillaries  of  enormous  numbers  of  leucocyt 
atrophy  of  the  cells  of  the  organ.  Doubtless,  they  multi 
cess  of  fission,  and  these  aggregations  may  themselves  b 
and  development  of  colorless  cells  which  pass  into  the  hh 
ment  the  number.*  Quite  recently  Bizzozero  has  studied 
these  leukaemic  new  growths,  and  has  shown  clearly  that 
pose  them  are  in  process  of  active  fission. 

The  COURSE  OF  the  disease  is  slow  and  chronic,  a  m 
There  are  exceptional  instances  in  which  the  disc 


fears. 


m  a  few  weeks ;  this  occurs  sometimes  in  children,*  bui 

^  Loc.  cii. 

*  "  On  the  Histology  of  Leucocythcemia,"  Canada  Medical  aiid  S 

■  Golitzinsky,  Jahrb.f.  KinderheilkuTuk,  1860-61. 
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very  rare.     In  a  tabtoof  63  cases  collected  by  Gowers,  in  which  tlie  date  of 
rfche  first  symptoms  was  fixed  with  tolerable  accuracy*  the  duration  was  less 
ffihan  oDe  year  in  13  CiiS4?s:  from  one  to  two  years  m  16;  from  two  to  threo 
years  in  19;  from  three  to  four  yeai's  in  9 ;  from  4  to  5  years  in  3 ;  and  five 
Tears  and  ypward  in  3  case$.     Tlie  coui^se  L^  rarely  unifrirm,  but  periods  of 
J  improvement  occur  in  which  the  fever  snbsideji,  the  painful  sensations  in  the 
[abdomen  diminish,  the  appetite  improver?,  and  the  spleen  reduces  in  volume. 
Ifiuch  intervals,  corresponding  to  the  administration  of  certain  drugs,  are  apt 
Ito  lead  to  therapeutic  errore.     A  patient  may  sometimes  get  about  for  months, 
laud  even  attend  to  a  light  businc^,  with  an  enormous  spleen  and  a  ratio  of 
^hite  to  red  corpuscles  of  1  to  G  (Case  VIIL),    iiemoiThages,  high  fever,  pro- 
mise diarrhoea,  and  the  occurrence  of  drojBv  shorten  the  coui-se.     Tow^ard 
the  close  there  is  great  umseular  debility,  and  usually  a  wandering  delirium. 
In  the  majority  of  cases  death  is  by  asthenia — a  gradually  progressive 
weakness  and  ultimate  failure  of  the   heart.     Diarrhceu  and   hemorrhage 
hasten  the  fata!  result,     A  profuse  hemorrhage  may  cut  off  a  patient  early 
or  after  the  disease  is  well  established.     Cerebral  hemorrhage  was  noticed  in 
6  of  60  cases  in  which  Gowers  was  able  to  ascertain  accurately  the  cause  of 
I  death.     A  few  are  carried  ofi*  by  pleurisy  or  pneurnonia  or  peritonitis  after 
Itapping. 

Pysemia  and  rupture  of  the  spleen  are  mentioned  aa  causes  of  death  in 
some  cases. 

The  DIAGNOSIS  of  leukiemia  rests  upon  the  determioation  of  a  great  and 
persisteait  increase  in  the  colorless  elements  of  the  blood.  Cases  of  Hodg- 
I  tin's  disease  and  Of  splenic  aniemia,  almost  identical  in  general  teatun  ;*,  can 
^only  be  distinguished  by  an  examination  of  the  blood,  1  should  my  that  in 
any  caise  we  can  speak  of  the  blood  as  leukiemic  when  the  nitio  of  white  to 
red  cells  falls  below  1  to  50.  Some  writers  hold  that  to  determine  leuk;emia 
the  ratio  should  be  at  least  1  to  20,  but  when  the  study  of  the  variations  in 
the  proportion  of  the  corpuscles  in  any  case  extends  over  weeks  or  months, 
we  not  uncommonly  find  that  the  ratio,  which^  at  one  observation  may  be  1 
to  8,  or  1  to  10,  a  week  later  mav  be  1  to  60  or  80,  or  even  150.  Indeed, 
the  state  of  the  blood  is  a  variable  factor,  and  too  close  attention  to  it  has 
diverted  our  minds  from  the  broad  features  which  this  disease  has  in  common 
with  others.  For  practical  clinical  purposes  we  have  to  distinguish  ordinary 
lieno-lymphatic  leukiemia  from^(lst)  cnronic  malarial  infection  with  splenic 
hypertrophy ;  (2d)  from  cases  of  non-malarial  splenic  enlargements  with 
anaemia ;  (3d)  from  general  lymphadenoma  or  Hodgkin*s  disease.  Tlie  history 
in  malarial  cachexia,  the  absence  of  lymphatic  enlargement,  and  the  blood- 
condition  will  usually  be  sutficient  for  purposes  of  a  diagnosis.  Great  increase 
in  the  white  blood-corpuscles  is  not  oflen  seen  in  the  chronic  splenic  tumor  of 
malaria;  indeed  they  may  be  ranch  diminished  in  number.  Toward  the  end 
in  very  chronic  cases  the  clinical  picture  may  be  verv  similar:  the  large 
ahdumen,  pot=^ibly  ascites,  dropsy  of  the  i^nQif  and  irregular  ihver  may  rc*sem- 
ble  closely  splenic  leukaemia,  and  the  absence  of  an  increase  in  the  colorless 
corpuscles  may  be  the  only  marked  difference.  From  amenna  splenica  there 
is  still  greater  difficulty,  and  I  have  seen  instances  in  which  the  absence  of  an 
excess  of  the  colorless  corpuseles  in  the  blood  formed  the  sole  criterion :  the 
hemorrhages,  the  dropsy  of  feet  and  abdomen,  retinal  extravasations,  the  gen- 
eml  cachexia,  and  the  fever  were  identical  with  those  of  leukccmia.  Still 
greater  may  be  the  difHcultv  of  separating  certain  ernes  of  lymphatic  leukay 
mia  from  general  lymphadenoma  or  Hodgkin's  disease ;  but  in  the  latter 
a  flection  the  gh^ndular  enlargement  is  usually  greater  and  altogether  a  more 
prominent  feature,  and  the  spleen  is  not  so  often  increased  in  size.  There 
may,  however,  be  a  considerable  increase  in  the  number  of  the  white  cor|)us- 
cles,  1  to  150  or  1  to  100  red,  and  cases  do  occur  which  appear  intermediate 


920  DISEASES  OF  THE  BLOOD,  ETC, 

or  transitional  in  character,  and  upon  which  judgment  must  be  reserved  until 
the  progress  of  the  case  decides  the  question. 

Pure  cases  of  myelogenous  leukaemia  are  almost  unknown ;  if  the  osseous 
symptoms  are  not  marked  the  course  is  very  like  that  of  pernicious  ansemia. 
Indeed,  there  are  two  interesting  cases  on  record  in  which  the  progressive 
ansemia  seemed  to  pass  into  leuKsemia.  In  Litten's  case^  the  patient  pre- 
sented the  symptoms  of  profound  anaemia,  and  five  days  before  death  the 
blood  became  markedly  leukamic.  There  was  no  enlargement  of  spleen  or 
lymph-glands,  but  the  bone-marrow  was  intensely  leukcemic — i,  e.  of  the  pyoid 
form.  In  the  case  reported  by  Leube  and  Fleischer  *  the  patient,  aged  thirty, 
four  months  after  her  confinement  became  anajmic  and  the  left  leg  was  swol- 
len. Though  at  first  only  ansemic,  subsequently  the  ratio  of  white  to  re<l  cor- 
puscles rose  to  1  in  10.  Grangrene  of  the  leg  supervened,  necessitating  ampu- 
tation, from  the  effects  of  which  she  died.  There  was  no  affection  of  spleen  or 
lymph-glands,  but  the  marrow  was  of  the  red  lymphoid  variety.  A  gastric 
ulcer  was  also  present.  This  was  no  doubt  a  case  of  post-partum  ansemia 
aggravated  by  the  presence  of  ulcer  of  the  stomach,  and  the  great  interest 
of  the  case  lies  in  the  transition  of  the  ansemia  into  leukaemia. 

There  are  certain  general  conditions,  accompanied  by  an  increase  in  the 
colorless  corpuscles,  which  must  be  distinguished  from  leukjcmia.  In  suppu- 
ration there  may  be  marked  leucocytosis ;  so  also  in  cancer  and  protracte<l 
cachectic  states,  as  phthisis.  In  cases  with  large  cancerous  masses  about 
the  stomach  and  omentum,  or  where,  as  occasionally  happens  in  chronic 
phthisis,  there  is  a  greatly  enlarged  amyloid  spleen,  if  the  white  blood-cor- 
puscles are  much  increased,  care  may  be  necessary  to  esta})e  a  mistake  in 
diagnosis.  In  diphtheria  the  colorless  elements  may  be  much  increased. 
Bouchat  says  that  in  some  instances  there  may  be  an  acute  leukaemia.'  In 
puerperal  fever  also  the  condition  of  leucocytosis  is  not  uncommon. 

The  PROGNOSIS  is  in  the  highest  degree  unfavorable,  and  in  those  cases,  few, 
indeed,  in  number,  in  which  there  were  symptoms  like  leukaemia  and  which 
disappeared  under  treatment,  the  doubt  remains  whether  they  were  true 
examples  of  the  disease.  When  once  established,  the  spleen  and  glands 
enlarged,  the  hemorrhages  and  dropsies  present,  and  the  blood  condition 
marked,  death  is  the  only  termination  to  be  expected.  Specially  unfavor- 
able signs  are  a  tendency  to  hemorrhage,  persistent  diarrhoea,  early  dropsy » 
rapid  increase  in  the  splenic  tumor,  great  excess  of  colorless  corpuscles,  and 
high  fever.  Temporary  improvement  may  occur  for  weeks  or  even  months, 
and  the  white  blood-corpuscles  reduce  in  number,  but  such  breaks  are  usu- 
ally transient. 

Treatment. — If,  as  some  writers  hold,  chronic  malarial  poisoning  is  an 
important  factor  in  the  induction  of  leukiemia,  we  should  take  special  pains 
with  patients  so  affected,  and  endeavor  by  the  use  of  quinine  and  arsenic  to 
free  the  system  and  reduce  the  volume  of  the  spleen.  There  certninly  may 
be  danger  of  the  development  of  leukaemia  in  any  case  of  chronic  splenic 
tumor,  though  my  own  experience  has  been  that  in  these  cases  the  production 
of  anamiia  of  high  grade,  without  increase  in  the  white  blood-corpusch's,  is 
more  common.  It  is  a  mistake  to  suppose  that  an»mia  always  accompanies 
chronic  splenic  enlargement:  it  may  persist  for  years  with  a  percentage  of 
red  corpuscles  little  if  at  all  below  normal,  but  grave  ansemia  or  leukaemia  arc- 
probabilities  to  be  dreaded. 

In  an  early  stage,  when  the  spleen  is  moderately  enlarged,  the  lymph- 
glands  scarcely  swollen,  and  the  leucocytosis  not  intense,  there  is  a  hope  that 
by  the  persistent  use  of  (|uinine,  iron,  and  arsenic  a  cure  may  be  eliec-ted  ; 
but  when  the  disease  is  fully  established  and  the  leukaemia  marked,  a  recovery 

^  Berlin^'  klin.  Worhensfrhrift,  1877.  *  Virchon^s  Archii\  Ixxxiii. 

^  Gazette  de.<  Ilopitaur,  1877. 
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is  rarely  if  ever  witnessed,  and  the  treatment  is  largely  palliative  and  symp- 
toraaUc.  To  reduce  the  volume  of  the  spleen  various  remedies  are  recom- 
mended, and  so  loug  as  the  or^tin  is  only  modenitclY  enlarged  and  hardened 
some  of  them  may  be  beueticiul.  Quinine  should  be  given  a  liill  and  pro- 
longed trial,  OS  undoubtedly  under  its  use  the  orgun  may  reduce  in  size.  As 
anreniia  is  almost  uIwhvs  present,  iron  may  be  admijiistered  at  the  same  time. 
Tbut  the  quinine  has  any  special  inWuence  over  the  production  of  the  white 
c'orpusclois,  as  s^me  think,  I  have  not  been  able  to  aatisty  myst  If  Trt  be  of 
ust%  it  must  be  employed  early  and  in  large  doses.  Ergotin  internally  and 
by  injection  into  the  spleen  has  been  recommended.  I  liave  not  seen  any 
permanent  benefit  from  iu  use.  Local  measures,  such  as  inunction  of  binio- 
aide  of  mercury  ointment  over  the  spleen,  the  interrupted  voltaic  current,  the 
application  of  cold»  either  ice  or  the  cold  douche,  may  be  employed.  Moder- 
ate reduction  in  the  volume  may  be  effected  by  these  means — ^most  effectually 
by  the  electricity  and  mercurial  inunction. 

Arsenic  should  always  be  given  a  trial,  and  pushed  for  sevend  months  in 
increasing  doses.  Several  cases  are  reported  in  which  the  improvement  lasted 
tor  many  months.  Direct  injections  into  the  spleen  arc  also  of  service.  Phos- 
phorus, from  which  much  wii5  expected  aflter  the  favorable  reports  of  Eroad- 
bent  and  Wilson  Fox,  hfi^  not  proved  of  much  vaiue.  There  are  very  curious 
remissions  in  the  course  of  the  di.^ase  which  render  therapcuticnl  deductions 
somewhat  fallacious.  I  have  seen  the  most  marked  improvement  occur  with- 
out any  special  treatment:  ascites  and  dyspncea  disappear,  the  white  corpus- 
cles decrease  in  number,  and  the  patient  from  a  bed-ridden,  wretche<l  rtjiiili- 
tion  get  up,  attend  to  light  duties,  and  walk  half  a  mile  to  hospital  (CiLse 
IX.).  In  Case  VIIL  there  were  also  during  eighteen  months  remarkable 
variations,  depending  more  on  the  state  of  the  gastro-inte^tinal  canal  than 
the  blood  condition. 

Transfusion  has  jjroved  usele^.  Leukemic  blood  to  the  amount  of  several 
ounces  has  been  withdrawn  and  other  healthy  blood  substituted. 

Excision  of  the  spleen  has  been  frequently  practised  in  leukaemia.  Collier* 
gives  a  r^«um6  of  115  ca&es,  and  concludes  that  it  is  a  useless  and  unjustifiable 
operation,  as  alt  of  them  proved  fatal  A  successini  case,  however,  is  reported 
from  Italy.  If  performed  early,  there  is  a  possibility  of  succeas,  but  when 
the  organ  is  enormously  enlarged  and  the  blood  intensely  leukseraic,  the  con- 
ditions are  most  unfavorable. 

Gjt5tric  symptoms  and  diarrhoea  call  for  careful  treatment »  as  the  comfort 
of  the  patient  depends  largely  on  the  condition  of  the  prima?  vite.  Hemor- 
rhage is  frequent,  and  is  a  dangerous  symptom,  purticularly  when  it  de|K>nds 
upon  engorgement  of  the  portal  system,  and  calls  for  appropriate  remedies. 
Purgatives  are  to  be  employed  with  caution.  The  dragging  pain  in  the  left 
hypochondriuiii,  and  the  sense  of  weiglit  and  distension  after  eating,  are  very 
distressing,  and  the  splenic  pain  may  require  sedatives.  Inhalatiom^  of  oxy- 
gen relieve  the  dyspnoea  and  have  been  found  to  check  the  progress  of  the 
disease. 


IIODGKIN^S  DISEASE. 

DEFiJriTiOK. — A  disease  characterized  by  progressive  hyperplasia  of  the 
lymph*glands,  sometimes  also  of  the  spleen,  with  ansoniia  and  the  develop- 
ment of  secondary  lymphatic  growths  in  various  parts  of  the  body. 

Synojtyms* — Pseudodeukjemia;  General  lymphadenoma ;  Malignant  lyni- 

^Lmfti,  1882.  i. 
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phoma  (Billroth) ;  Lympho-earcoma  (Virchow) ;  Ad^nie  (Trousseau) ;  Des- 
moid carcinoma  (Wagner) ;  Anaemia  lymphatica  (Wilks) ;  Lymphatic 
cachexia  (Mursick) ;   Adenoid  disease  (Southey). 

History. — Morgagni  and  other  writers  mention  cases  of  enlai^ment  of 
the  lymph-glands  proving  fatal,  but  Hodgkin  of  Guy's  Hospital  first  called 
special  attention  to  the  subject  in  a  paper  before  the  Medico-chii'urgical  Society 
of  London/  entitled  "  On  Some  Morbid  Appearances  of  the  Absorbent  Glands 
and  Spleen."  Some  of  the  cases  then  described  were  undoubtedly  examples 
of  scrofulous  glands,  but  four  at  least  were  instances  of  the  disease  which 
now  bears  his  name ;  and  at  the  meeting  of  the  London  Pathological  Society 
in  1878,  when  a  discussion  on  lymphatic  disease  took  place,  Wilks  exhibited 
the  original  specimens  collected  by  Hodgkin.  Other  cases  were  recorded  in 
England  by  several  observers,  and  in  1856,  Wilks'  reported  several  examples 
of  enlarged  lymph-glands  with  growths  in  the  spleen  associated  with  ame- 
mia,  but  without  any  leukaemia;  and  again  in  1866  this  observer  published 
additional  cases,'  and  gave  the  name  of  Hodgkin's  disease  to  the  affection 
characterized  by  enlargement  of  the  lymph-glands,  growths  in  the  spleen 
and  other  organs,  and  anaemia.  The  cases  and  discussions  contained  in  the 
Tranaactiom  of  the  Pathological  Society  of  London  and  Gowers'  exhaustive 
article  in  Reynolds's  System  of  Medicine  embrace  the  most  valuable  of  the 
English  contributions.  In  Germany,  Virchow  described  the  cases  under  the 
term  lympho-sarcoma,  and  in  his  work  on  tumors  gave  a  full  account  of  the 
histology.  Billroth  gave  the  term  malignant  lymphoma  to  these  growths  to 
distinguish  them  from  local  non-infective  lympho-sarcomas.  Cohnheim  and 
Wunderlich  used  the  term  pseudo-leukaemia  to  express  the  distinction  between 
these  cases  and  leukaemic  enlargements. 

In  France,  Trousseau  described  it  under  the  term  ad6nie,  and  Ranvier  used 
the  term  lymph-ad^nie.  In  America  many  cases  have  been  described,  and 
one  of  the  first  and  fullest  analyses  of  recorded  observations  is  by  J.  H. 
Hutchinson  in  the  Transactions  of  the  College  of  Physicians  of  Philadel- 
phia, Series  3,  vol.  i.  ^ 

Etiology. — No  satisfactory  etiological  relations  have  been  determined  in 
the  disease. 

Age  has  an  important  predisposing  influence.  The  majority  of  the  cases 
are  young  persons.  In  Gowers*  table  of  100  cases,  30  were  under  twenty 
years,  34  between  twenty  and  forty,  and  36  above  forty.  Most  of  the  cases 
I  have  seen  have  been  in  young  adults. 

Sex  has  a  still  more  marked  influence ;  at  least  three-fourths  of  all  cases 
are  in  males,  the  proportion  being  considerably  higher  than  in  leukaemia — 76 
per  cent,  in  Gowers'  tables,  and  40  out  of  58  in  Hutchinson's  tables.* 

Heredity  has  in  a  few  instances  been  adduced  as  a  possible  cause,  but  not, 
I  think,  on  very  reliable  grounds.  In  two  cases  (II.  and  III.*)  the  patients 
were  each  a  twin.  It  might  be  supposed  that  members  of  tuberculous  fam- 
ilie^s,  or  those  who  had  suflered  from  scrofulous  enlargements  when  young, 
would  be  more  liable  to  the  disease,  but  the  cases  in  which  such  connection 
can  be  traced  are  very  few  in  number. 

Antecedent  syphilis  has  been  noted  in  a  few  instances. 

Exposure,  intemperance,  bad  food,  etc.  are  possible  predisposing  causes. 

Local  irritation,  which  so  often  produces  lymphatic  swellings,  appears  to 
stand  occasionally  in  causal  connection  with  the  development  of  general 
lymphadenoma.  Trousseau  lays  particular  stress  upon  this,  and  gives 
instances  in  which  chronic  irritation  of  the  skin,  otorrhoea,  chronic  nasal  or 
pharyngeal  catarrh,  irritation  of  a  decayed  tooth,  gave  rise  to  local  gland 
swelling  which  preceded  the  general  development  of  the  disease.     But  this 

*  Transactions,  vol.  ivii.,  1832.  *  Omfa  Hospital  Reports^  3d  Series,  vol.  ii. 

'  Ibid.^  vol.  ix.         *  Loc.  ciL         '  These  figures  refer  to  cases  of  which  I  have  notes. 
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is  a  comparatively  rare  aflection,  and  think  of  the  hundreds  of  instances  met 
with  of  local  lymphatic  irritation  1 

Sy^iptoms. — Enlargement  of  the  lymphatic  glands  in  the  neck,  axillae,  or 
groins  is  the  earliest  symptom  noticeaole  in  the  great  majority  of  cases.  This 
may  be  quite  painlc^ss  at  iirst,  and  the  patient  seeks  advice  on  accoiint  of  the 
disngurement  or  the  inwuvenieoce  felt  in  adjusting;  the  collar.  Occasionally 
the  amemic  and  constitutional  symptoms  tirst  attract  attention.  When  the 
trouble  begins  in  the  deeper  groups — brouchial,  mesenteric,  or  retro- peritoneal 
— pressure  effectd  are  the  first  complaint,  and  there  may  be  great  obscurity 
and  uncertainty  about  the  nature  of  the  case.  Thus,  the  first  symptom  may 
be  dyspnoea,  with  pain  in  the  chest,  or  pain  in  the  abdomen  with  swelling  of  the 
legs  and  shooting  pains  in  the  course  of  the  nerves;  or  in  rare  cases  symp- 
toms of  a  totally  diBerent  nature  may  be  among  the  first  to  attnict  attention. 
Thus  in  J.  H.  llutehinson's  case  there  was  paraplegia  from  pret^uro  of  a 
secondary  growth,  and  the  same  was  observed  in  a  case  which  I  dissected  at 
the  Montreal  General  Hospital  (Case  VI.).  But  such  are  very  e.^ceptional, 
and  in  the  great  majority  swelJing  of  the  superficial  glands  is  the  earliest 
phenomenon.  In  rare  instancas  the  tonsils  and  pharyngeal  adenoid  tissue 
have  been  first  affected. 

Hemorrhage  is  not  an  early  symptom.  Epistaxia  has  been  noted,  but  not 
witli  the  frequency  with  which  it  occurs  in  leukaemia. 

With  tlie  progressive  enlargement  of  the  glands  the  patient  becomes 
antemic,  and  finally  cachexia  is  developed. 

The  Lymphatic  System. — In  an  early  stage  it  is  difficult  or  impossible  to 
distinguish  the  affection  from  syphilitic  or  scrofulous  adenitis.  The  gradual 
inci'ease  in  the  size  and  the  involvement  of  other  groups,  and  the  oncoming 
anaemia,  will  alone  in  certain  cases  render  a  decision  possible.  In  the  cervical 
CTOup,  in  which  the  trouble  usually  begins,  the  chain  of  elands  on  one  side 
beeomes  enlarged — perhaps  only  those  just  above  the  clavicle,  or  In  some 
instances  the  postenor  ones  are  also  aflected.  They  are  isolated,  movable, 
and  not,  as  a  rule,  tender.  Months,  or  even  years  (thre^e  years,  Case  VII,), 
may  elapse  before  the  enlargement  becomes  general  or  affects  the  other 
sida  With  their  increase  in  size  and  number  the  separation  between  the 
glands,  at  first  evident,  disappears,  and  they  form  distinct  groups  or  bunches. 
Thus  the  submaxillary  set,  those  of  the  anterior  triangle,  and  thf>se  of  the 
posterior  may  form  irregular  aggregations  of  various  sizes.  Ultimately, 
nnge  tumors  may  develop  which  obliterate  the  neck,  extending  upon  tlie 
shoulders  and  over  the  clavicles  and  eternum.  When  these  grow  inward, 
toward  the  trachea,  great  dyspmra  may  be  produced,  and  the  pressure  may 
b©  so  extreme  that  tracheotomy  must  be  pertbrmed. 

The  skin  becomes  involved,  and  ulcerates.  Usually  it  is  freely  movable 
over  the  masses.  The  pharynx  and  oesophagus  may  be  compressed,  and 
occasionally  the  carotids.  The  submaxillary  tumors  may  limit  the  move- 
ment of  the  jaws. 

Next  to  the  cervical,  the  axillary  glands  are  most  fi-ccjucntly  involved. 
If  small,  no  inconvenience  is  felt,  but  when  large  bunches  occur  there  is 
great  pain  in  moving  the  arms,  and  pressure  upon  the  brachial  or  axillary 
veins  may  cause  swelling  of  the  limbs.  The  tumors  may  pass  far  out,  almost 
to  the  nipple. 

The  inguinal  glaiuls  are  not  so  often  involved.  In  ooly  one  of  the  ten 
cases  which  I  have  seen  were  they  affected,  but  they  may  form  large  and  even 
pendulous  tumors,  as  well  shown  in  the  cases  of  Surgeon-Major  Porter.* 

Of  the  internal  glands,  tlio^e  of  the  thoracic  cavity  are  most  often  atta^*ked. 
The  chain  in  the  posterior  mediasiiaym  may  be  involved  and  surround  the 
aorta  or  compress  the  gullet;  or  they  may  pass  up  the  trachea-  to  the 
*  Figure<l  in  Path.  Sf^.  TVatwt.,  xxix. 
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neck,  and  involve  the  thyroid  (Case  V.).  When  the  bronchial  group  is 
enlarged  there  are  signs  of  pressure  on  the  tubes,  dyspnoeal  attacks,  and 
serious  implication  of  the  lung  (Case  VI.).  In  the  mediastinum  there  may 
be  large  masses  covering  the  .aorta,  extending  over  the  pericardium,  and 
producing  bulging  of  the  sternum  and  ribs,  perhaps  pulsatiou,  and  ultimately 
erosion  of  the  bones  and  outward  projection  of  the  tumors  (Cases  II.  and 
III.).  There  may  be  considerable  pressure  upon  the  veins  and  obstruction 
to  the  flow  in  the  superior  cava  and  jugulars. 

In  the  abdomen  the  mesenteric  glands  are  often  affected,  and  if  the  belly- 
walls  are  thin  can  be  readily  felt.  The  continuous  chain  of  retro-peritoneal 
glands  may  be  greatly  enlarged,  and  extend  from  the  diaphragm  into  the 
pelvis,  surrounding  the  aorta,  cava,  and  nerves.  When  the  patient  is  thin 
there  may  be  no  difficulty  in  detecting  these,  but  when  there  is  an  enormouslv 
thick  panniculus  the  diagnosis  may  be  impossible,  as  in  Case  I.,  in  which 
intense  lumbar  and  sacral  pain  and  swelling  of  the  legs  were  the  only 
symptoms.  The  matting  of  organs  in  the  pelvis  caused  by  these  growths  may 
be  a  source  of  great  difficulty  in  the  diagnosis,  as  in  a  case  in  which  I  saw 
an  eminent  and  careinl  surgeon  open  the  abdomen  to  extirpate  a  uterus 
for  fibroids,  and  found  general  lympho-sarcoma  of  the  retro-peritoneal  and 
pelvic  glands. 

It  is  probably  in  connection  with  affection  of  the  abdominal  glands  that 
the  bronzing  of  the  skin  occurs  which  is  mentioned  in  a  few  instances. 
It  was  well  marked  in  Case  IV.  of  my  series. 

The  glands  present  great  variations  in  the  rate  of  growth  and  there  may 
be  fluctuations  from  month  to  month.  They  may  diminish  rapidly,  and 
almost  disappear  from  a  region  to  develop  again  in  a  few  weeks.  The 
enlargements  may  diminish  very  much  before  death. 

The  spleen  does  not  present  the  almost  constant  enlargement  of  leukaemia, 
and  in  the  majority  of  cases  cannot  be  felt  below  the  ribs.  Moderate  hyper- 
plasia is  common,  but  I  have  never  seen  the  large  splenic  tumor.  In  some 
instances  it  has  been  found  extending  into  the  umbilical  region,  and  if  there 
are  secondary  lymphoid  growths  the  surface  may  be  very  irregular. 

The  thyroid  may  be  enlarged ;  it  was  so  in  Cases  II.  and  IV.,  and  in  Case 
V.  the  growth  in  the  glands  of  the  neck  involved  the  right  lobe. 

The  thymus  has  also  been  found  affected ;  indeed,  the  disease  may,  accord- 
ing to  Virchow,  sometimes  begin  in  the  gland. 

Blood  and  Circulation. — The  blood  presemts  the  characters  of  aniemia,  and 
as  a  rule  the  more  advanced  the  glandular  trouble  the  greater  the  ini})over- 
ishment.  The  red  corpuscles  are  reduced  in  numbers  one-half  or  even  three- 
fourths,  but  never,  in  my  experience,  to  the  extent  in  pernicious  anieniia. 
The  lowest  number  per  cubic  millimeter  which  I  have  counted  was  in  Case 
II.,  when  on  one  occasion  the  numbers  sank  to  2,100,000  per  c.  m.  There 
mav  be  most  advanced  disease  without  great  anemia.  In  one  case  (IV.) 
witli  enormous  enlargement  of  the  cervical  and  axillary  gland  there  were 
4,250,000  to  the  c.  m.,  and  during  his  three  weeks'  stav  in  the  hospital  the 
numbers  were  never  much  reduced.  So  also  in  Case  itl.  there  was  not  pro- 
found anteraia  to  within  two  months  of  the  patient's  death. 

The  red  corpuscles  are  usually  uniform  in  size.  I  have  never  seen  extreme 
poikilocytosis,  though  occasionally  the  microcytes  have  been  numerous.  The 
colorless  corpuscles  are  not  greatly  increased,  although  there  may  be  moder- 
ate leucocytosis,  as  in  Case  IV.,  in  which  the  ratio  of  white  to  red  kept  about 
1  :  150.  A  condition  of  actual  leukaemia  may  be  induced.  The  corpuscles 
may  be  smaller  than  usual,  and  present  the  characters  of  the  blood  in  lym- 
phatic leukaemia.  I  have  not  met  with  nucleated  red  corpuscles  in  any  of 
the  cases  which  I  have  examined. 

The  granule-masses  of  Schultze  are  in  variable  numbers. 
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Cardiac  wealcBesa  and  palpitatioQ  are  common,  due  chiefly  to  the  ansemia. 
The  mediastinal  growths  in  some  cases  cause  great  embarrassment  from  pre^- 
sure.  Fatty  heart-muacie  is  an  almost  constant  sequence  of  the  anaemia.  The 
pulse  is  quickened — 80-1 1 0,  or ,  i  f  much  lever,  1 20- ]  30.  Ha^nii c  mu rmura  may 
be  heard  at  the  base  of  the  heartland  the  %^enous  hum  at  the  root  of  the  nect 
is  often  very  distinct.  Pressure  of  the  tumors  upon  the  nerves  may  influence 
the  heart's  action,  and  in  one  ca^  in  which  eudden  death  took  place  it  may 
have  been  due  to  interference  with  the  innervation  of  the  heart  by  pressure 
on  the  nerve-trunks. 

Respiratory  System. — Shortness  of  breath  from  the  aniemia  is  c^uumon, 
particularly  on  exertion.  When  the  tracheal  and  bronchial  t^^lands  are 
affected  urijent  attacks  of  dy^pncea  may  occur  and  suffocation  be  induced. 
Pressure  on  the  pneumogastrie  or  recurrent  hirvngeal  may  cause  hoarseness 
or  aphonia.  The  giand-tumors  may  invade  the  lung,  or  there  may  l>e  second- 
ary growths.  These  are  not  usiually  large  enough  to  induce  symptoms.  The 
shortness  of  breath  may  be  caused  by  pleuritic  eflbsiuu,  wliicVi  may  be  an 
early  symptom  and  the  one  for  which  the  patient  is  sent  to  hospital  (Case 
X,)-     It  h  due  to  pressure  on  the  axygos  and  intercostal  veins. 

Fever  is  ol>served  in  nearly  all  cases ;  even  in  the  early  st4iges  slight  eleva 
tion  of  temijerature  nuiy  be  noted.  When  the  di^ea^e  is  firmly  established 
the  fever  is  a  marked  feature.  It  may  be  of  an  irrc^guhir  hectic  typc^  with 
morning  remissions — this  is,  I  think,  the  most  common — or  it  may  be  coutinu- 
ons,  wiui  an  evening  exacerbation.  More  rarely  there  are  ague-like  parox- 
ysms, with  rigor»  hot  and  sweating  stage  (Ca^se  I.),  and  during  these  the  fever 
may  rise  to  104°  and  glands  may  become  more  swollen.  The  range  is  never 
very  great,  rarely  excee<ling  103°. 

liigestive  System. — DitBculty  in  swallowing  nuiy  result  from  the  enlarge- 
ment of  the  lymph-follicles  at  the  base  of  the  lungs  and  of  the  tonsils  and 
pharyngeal  adenoid  tissue.  This  may  be  so  great  as  to  necessitate  feeding 
ivith  a  tube.  There  may  be  early  gastric  troulilc  when  the  mt^senteric  and 
abdominal  glands  are  first  aff*ected — <lyspepyia,  nausea,  and  vomiting,  Sec- 
ondary tumors  of  the  Btomach  are  not  cominutj.  The  loss  of  apjM?lite  and 
feeble  digestion,  prominent  symptoms  in  s<>  many  cases,  are  largely  due  to 
the  anremiu. 

Diiirrhtea  is  not  met  with  so  frequently  as  in  leukiemia ;  it  may  come  on 
toward  tlie  close  and  wirry  of!*  the  patient.  New  growths  in  the  intestine 
may  produce  severe  attacks  imd  sometimes  heniorrlmge.  Obstinate  constipa- 
tion may  be  the  result  of  pressure. 

The  fiver  is  rarely  enlarged,  and  there  are  not  ollen  hepatic  symptoma. 
The  new  growths  do  not  produce  irregularity  in  the  enlargement.  Pressure 
of  enlarged  glamh*  at  the  hilus  may  cause  jaundice  and  ascites. 

Genito-urinary  System. — The  urine  is  usually  clear  and  presents  no  striking 
changes.  Reaction  acid  ;  albumen  may  be  present.  The  testicles  nuiy  l)e  the 
seat  of  secondary  growth.^. 

Nervous  System. — Headache,  giddiness,  and  noises  in  the  eai"  are  common, 
and  are  dependent  upon  the  aniemic  state.  Sonthey  ^  has  noticed  delirium  and 
coma  in  some  cases. 

Special  Senses. — Deafness  is  not  uocommoo.  caused  by  pressure  of  the  large 
glands  in  the  neck  or  by  the  growth  of  adenoid  tissue  about  the  pharynx,  clos- 
ing the  Eustaehian  tube.  Inequality  of  the  pupils  has  been  notinl,  from  pres^ 
sure  of  a  gland  on  the  sympathetic.     Retinal  hemorrhages  are  uncommon. 

Skin. — There  may  be  definite  secondary  lymphatic  tumors  apart  from  direct 
infiltration  by  continuity.^  Bronxing  may  occur  (Cjvse  IV.).  Papular  rashes 
may  be  very  troublesome.  Subcutaneous  cedeiua  of  feet  and  eyelids  may  occur 
when  the  amemia  is  very  profound. 

'  BofiL  HuspUiil  RcptwUf  vol.  Li.  '  Greenfield,  Ptsih.  Soc.^  xxvii. 
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Morbid  Anatomy. — The  Lymph-glands. — ^Virchow  made  the  division  into 
the  hard  and  soft  varieties,  the  difierence  depending  on  the  proportion  between 
the  cells  and  the  adenoid  reticulum.  Where  the  cells  predominate  the  growth 
is  soft; — may  be  semi-fluctuating — but  when  the  stroma  is  much  hypertrophied 
the  glands  are  hard,  firm,  and  feel  like  organs  in  a  state  of  chronic  induration. 
The  great  majority  of  the  cases  are  of  the  soft  variety.  When  first  aflfected  the 
glands  may  be  hard,  and  as  the  development  proceeds  become  less  consistent ; 
but  there  are  cases  in  which  they  maintain  their  firmness  and  solidity  through- 
out. 

When  examined  in  the  early  stage  the  individual  glands  are  more 
or  less  isolated,  perhaps  not  larger  than  almonds  or  walnuts,  adherent 
by  their  capsules,  but  readily  separated  and  movable.  Even  when  death 
has  been  caused,  some  groups  may  ffenerally  be  found  in  this  state,  as 
it  is  rare  for  all  to  be  equally  developed.  When  advanced,  the  glands 
ftise  together,  distinction  is  lost  between  them,  and  the  bunch  may  form 
a  large  tumor  the  size  of  an  orange  or  even  a  cocoanut.  When  of  mod- 
erate size  the  section  may  show  normal-looking  gland-substance,  and  the 
distinction  between  cortical  and  medullary  portions  may  be  well  preserved. 
When  much  enlarged  the  section  has  usually  a  grayish-white  appearance, 
smooth,  and  of  variable  consistence,  either  firm  and  dry  or  soft  and  juicy. 
The  vascularity  is  not  oft^n  marked,  and  extravasation  and  areas  of  conges- 
tion are  not  seen  so  frequently  as  in  some  actively-growing  neoplasms  of  the 
lymph-glands. 

The  capsules  are  thinned,  and  may  disappear  in  the  ftision  of  conti^ous 
elands,  traces  being  seen  on  the  section  as  strands  of  connective  tissue.  About 
large  groups  the  capsular  tissues  may  be  much  condensed,  forming  a  very 
firm  investment.  The  growth  may  perforate  the  capsule  and  invade  contig- 
uous parts — muscle,  skin,  or  the  solid  organs. 

The  chief  changes  which  the  tumors  may  undergo  are  fibroid  induration,  eup- 

Suration,  and  caseation.  The  gradual  increase  of  the  stroma  may  give  a  high 
egree  of  density,  and  the  gland  on  section  may  present  a  smooth,  glistening 
appearance.  Suppunition  is  most  frequently  seen  when  the  growth  reaches 
the  skin ;  it  may  point  and  an  abscess  discharge.  In  the  deep  glands  the 
formation  of  pus  is  not  oft^n  met  with.  Caseation  is  extremely  rare.  Hem- 
orrhages may  take  place  from  rupture  of  the  thin-walled  vessels. 

The  chief  characters  of  the  lesions  in  the  difl^erent  groups  have  been 
dealt  with  in  the  section  on  Symptoms.  The  superficial  glands  are 
most  often  attacked,  and  the  cervical  or  axillary  may  form  huge  masses 
before  there  are  any  signs  of  internal  trouble.  The  superficial  and  deep 
cervical  groups  may  be  uniformly  aflfected,  the  muscles  lifted  and  wasted,  and 
vessels  and  trachea  surrounded  by  a  solid  mass.  Sometimes  all  distinction 
between  the  tissues  is  lost,  and  the  carotids  run  in  the  midst  of  the  new 
growth,  which  may  extend  far  out  beneath  the  trapezius  and  down  into  the 
chest  or  over  the  clavicle  on  to  the  outside.  When  the  neck  is  not  primarily 
affected  the  groups  are  more  isolated,  and  can  be  traced  as  chains  of  enlarged 
glands  along  the  trachea  and  the  carotids  continuous  with  those  of  the  axillse 
and  mediastinum. 

The  axillary  group  is  next  involved  in  the  order  of  frequency,  and  the 
masses  when  large  grow  out  under  the  pectorals  and  back  beneath  the  scap- 
ulae and  high  into  the  fossa,  compressing  the  axillary  vessels  and  causing 
great  swelling  of  the  arm.  In  Case  VII.  the  growth  infiltrated  the  neigh- 
boring muscles  and  eroded  the  humerus  and  neck  of  the  scapula,  perforated 
the  blade,  and  exuded  on  its  outer  surface.  Though  an  enormous  mass,  the 
vessels  were  not  infiltrated,  and  only  moderately  compressed.  The  inguinal 
glands  when  very  large  may  obstruct  the  femoral  artery  and  vein,  and  seri- 
ously interfere  with  the  circulation  in  the  legs. 
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Of  the  internal  group,  those  of  the  thorax  are  most  often  affected,  and 

e  may  have  the  chain  in  the  posterior  mediastinum  along  the  aorta  and  the 
ides  of  the  trachea  and  gullet,  and  along  them  puss  into  the  neck  (Case  V.J, 
ir  the  bronchial  group  may  be  primarily  iittackcd,  with  the  formation  of  a 
"great  bunch  at  the  fork  and  numeroua  small  masses  along  each  bronchus  at 
the  root  of  the  lung,  which  niay  be  extensively  involved  (Case  VI.) ;  or 
tbose  of  the  anterior  mediastinum  beneath  the  stenium  may  be  aiJectcd, 
with  the  production  of  large  miu^^es  extending  over  the  pericardium  iind 
passing  even  to  the  diaphragm.  In  these  cases  bulging  of  the  sternum  and 
ribs,  with  erosion  and  {>erforation,  may  occur.  In  Case  II,  the  slernnm  was 
completely  destroyed  to  a  level  with  the  fourth  rib.  The  heart  may  be 
pushed  aside  and  the  aorta  and  its  bn\nch*?s  completely  surrounded  by 
growths  (Cases  II.  and  VI.).  It  is  remarkable  in  these  ease^  that  great 
vessels  do  not  suffer  more  from  compression.  When  the  abdominal  glands 
are  involved,  the  retro-peritoneal  are  most  frequently  enlarged,  and  form  a 
continuous  chain  from  the  diaphragm  to  the  internal  ring«  on  either  side  of 
the  aorta  and  its  branches,  extending  into  the  pelvis.  Pressure  effects  are 
not  common,  but  they  may  compress  the  ureter,  causing  hydronephrosis,  the 
sacral  and  lumbar  nervt}s»  the  iliac  veins,  and,  as  in  the  case  I  mentioned, 
may  adhere  to  the  broad  ligaments  and  uterus  in  such  a  way  as  to  deceive 
the  most  skilled  gynseoologist.  The  mesenteric  glands  may  present  slight 
enlargement,  hut  in  my  experience  they  are  but  little  affected,  even  when 
the  retro-peritoneal  are  of  large  size.  When  the  glanda  at  the  portal  fissure 
are  invoh'ed  they  may  compress  the  vein  and  duct.  Phelps  of  Chateaugay, 
N.  Y.,  sent  me  a  specimen  in  which  the  glands  of  this  region  formed  two 
huge  masses  the  size  of  cocoanuts,  and,  so  tar  as  I  could  ascertain,  they  were 
primary  lympho-adenomatous  growtlus.  The  possibitity  of  ovarian  disease  had 
been  discussed  by  several  cont^ultants. 

The  chief  change  is  an  increiLse  of  the  cells  with  or  without  thickening 
if   the    reticulum.      The*  cells    correi^pond   to   ordinary   lyTuph-eorpuBcies; 

me  may  be  a  little  larger,  with  darker  granules  and  more  pronounced 
nucleL  Giant  cells  are  frequently  met  with,  more  often  in  the  small 
glands,  I  have  not  scan  thein  iu  the  large  soft  tumors.  In  the  early  stage 
there  may  be  simple  hvperplasia  and  the  relations  of  the  lymph-paths  are 
maintained,  but  when  the  glands  are  much  developed  the  normal  arrange- 
ment is  disturbed  and  they  cannot  be  injected.  The  reticulum  varies  much; 
in  the  very  soft  form  it  is  expanded  and  ctin  scarcely  be  found ;  the  subsUince 
may  be  semi-diffluent*  The  lirmer  the  structure  the  more  evident  is  it,  and 
in  the  hard  forms  the  network  of  iibres  in  whose  meshes  the  cells  are  enclosed 
can  be  distinctly  seen  and  by  pencilling  very  clearly  brought  out.  It  is  not 
merely  a  thickening  of  pre-existing  fibres,  but  probably  there  is  a  new  devel- 
opment of  atlenoid  tissue.  In  some  cases  of  advanced  fibroid  change  very 
few  cells  can  he  seen.  The  vessels  passing  to  the  glantls  arc  sometimes 
dilated. 

Spleen. — In  about  75  per  cent,  this  organ  is  hvpertrophied  or  presents 
lymphoid  growths  (Gowers).  The  enlargement  is  not  often  great,  rarely 
approximating  the  colossal  size  of  the  leukiemic  organ.  It  is  due  to  either 
simple  hyperplasia  or  to  the  prasent^e  of  the  new  growths,  sometimes  to  both. 
In  the  75  cases  of  enlarged  spleen  new  growths  occurred  in  56  (Gowers),  Of 
the  38  cases  in  Hutchinson's  table,  27  presented  the  splenic  tumors.  These 
are  grayish-white  bodies,  ranging  in  size  from  a  small  i>ea  to  a  walnut  or 
larger,  scattered  irregularly  through  the  subst«nce,  usually  rounded  in  out- 
line, hut  in  some  instances  irregularly  shuped.  They  contrast  by  color 
strongly  with  the  red  .spleen-pulp.  The  numbers  may  vary  from  one  or  two 
to  many  dozens,  the  spleen-suDstance  being  a  mere  rtninaut  between  them. 
These  masses  often  resemble  the  lymph-glands  in  appearance  and  consistence. 
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They  are  not  encapsukted,  but  id  immediAte  cx)ntact  with  the  spleen-tissue, 
Tbey  originate  from  the  Malpighian  corpuscles,  and  may  l>e  regarded  as  the 
enlarged  and  developed  lymnh-elemeixts  in  the  spleen.  The  larger  ones  prob* 
ably  arise  from  the  fusion  ot  several  small  ones,  Wbeu  uniform  in  size  an4i' 
scattered  throughout  the  organ,  they  may  resemble  coarse  tubercles,  but  thel 
absence  of  any  caseation  may  serve  to  distinguish  them.  Their  histolofrical 
character  are  those  of  the  glands,  lynipli-corpui^clea  in  a  fibrous  reticulum ; 
the  consistence  depends  on  the  preponderating  element. 

Amyloid  degeneration  was  found  by  Gowers  in  two  eaj^s  in  the  growtJifi. 

The  th\Tfuus  has  been  found  involved  in  the  mediastinal  growths,  and  ui] 
occasionally  aflected  primarily.     The  thyroid  may  be  attacked  by  the  cer- 
vical turn  ore. 

The  suprarenale  may  contain  secondary  growths.  In  Case  VII.  both  were 
exte ns i vely  i n vol ved. 

The  medulla  of  the  long  bones  has  beeji  found  converted  into  red  lymphoid 
marrow,  and  in  a  few  instances  into  the  pyoid  variety  met  with  in  leuktemia. 
It  has  been  found  oormal  in  other  cases. 

Digestive  System.— In  the  moutii  and  pharynx  the  lymphatic  elements  are 
very  commonly  aflected  when  the  cervical  glands  are  enlarged,  sometime*  ■ 
independently.  The  tonsils  may  form  large  masses,  and  with  the  follicJea  at ' 
the  root  of  the  tongue  and  at  the  pharynx  produce  great  obstruction. 
Sloughing  may  occur.  In  the  gullet  and  stomach  secondary  tumors  have 
occasionally  been  seen.  In  Case  VII.  there  was  a  flat  elevated  mass  at  the 
cardia  beginning  to  ulcerate. 

The  small  intestines  may  be  extensively  involved  ;  the  glandd  of  Peyer  en- 
larged and  even  ulcerateil.  In  Case  VII.  there  were  over  twenty  ufcers  in 
the  jejunum  and  ileum,  ranging  in  gize  from  a  split  pea  to  a  bean^  ^g^  ele- 
vated and  indurated  and  the  bases  sloughing.  The  large  intestines  may  be 
secondarily  affected,  the  intertubular  adenoid  tissue  be  greatly  developed  and 
compress  the  crypts  of  Lieberkiihn,  and  lead  to  thickening  of  the  mucosa. 

The  liver  is  often  enlarged,  and  presents  scattered  lymphoid  tumors,  rarely 
larger  than  a  pea,  of  a  white  or  yellow-white  color,  and  may  be  readily  mis- 
taken for  tubercles.  They  are  most  common  beneath  the  capsule  and  in  the 
interlobular  tissue.  A  difiuse  interacinous  growth  may  abo  occur.  Cirrhoela  j 
has  been  observed  In  the  vicinity  of  the  gro\yths,  and  fatty  degeneration. 

The  pancreas  may  be  the  seat  of  secondary  masses. 

Genito-uriiiary  System. — The  kidneys  are  yery  often  the  seat  of  new  growths, 
usually  small  and  of  a  charticter  similar  to  those  in  the  spleen  and  liver.  When 
the  disease  is  very  rapid  the  tumors  may  be  large  and  ver>*  vascular.  The 
texture  of  the  kidney  is  usual ly  mil,  and  parenehymatous  change  is  c<^m* 
mon.  The  testicles  jnay  also  be  the  seat  oi  adenoid  growths ;  this  wiis  t\u> 
case  in  one  of  Hodgkin's  patients. 

The  Respiratory  Syg>tem. — Growths  in  the  trachea  are  rare.  The  lungs  ar*? 
frequently  afiectej,  either  i>y  the  direct  invasion  at  the  root  from  the  bronchial 
glands  (Case  V.),  or  by  numerous  scattered  nodules  through  the  substance. 
They  develop  about  the  bronchi,  and  may  reach  the  size  of  marbles.  Inteusia 
bronchitis,  oedema,  and  congestion  may  be  secondary  changes  induced  by  pres- 
sure on  the  bronchi  or  trachea. 

The  serous  membranes  occasionally  present  lymphoid  growths.  Pleural 
effusiun  is  not  uncommon. 

The  heart  presents  no  very  constant  changes.  When  the  ausemia  is  pro- 
found it  may  be  very  fatty.  It  may  be  compressed  by  mediastinal  growtlis, 
and  has  been  found  much  atrophied.     Lymphoid  growths  may  occur  in  it. 

The  Nerv^ous  System.^ — The  brain  itself  is  rarely  affected,  hut  growths  have 
been  found  in  the  dura  mater.  In  Caae  VL  a  secondary  mass  compressed  the 
spinal  cord,  as  in  Hutchinson's  case,  producing  paraplegia. 
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The  skin  may  be  the  seat  of  adenoid  growths,  as  in  GreeD6eld'8  case.*  The 
growing  tumors  may  involve  it  (Ca^e  IV,),  and  ulceration  may  occur. 

Course,  Duration,  and  Termination.— Trousseau  and  other  French 
writers  have  divided  the  disease  into  different  stages — tlie  hitent  and 
period  of  early  deveh>pment,  the  period  of  general i zati on  ^  and  the  cachec- 
tic state;  but  the  course  of  the  disease  is  very  variable,  and  depends 
mudi  tijmn  the  position  of  the  glandular  enlargements,  the  rapidity  of  de- 
vekipmeiit  of  secondary  growths*  and  also  the  constitutional  peculiarities  of 
the  patient-  Early  and  rapid  growth  in  the  mediastinal  groups  may  pro- 
duce pressure  effects,  and  cause  death  before  any  marked  amumia — much 
less  cachexia  or  the  development  of  8e<*oijdary  musses  in  important  organs, 
ag  the  cord,  may  prove  qoickly  futfil  In  some  cases  the  glandular  enlarge- 
ment rapidly  spreads,  and  grou[)  aiXer  group  is  involved  in  the  space  of  a  few 
months ;  in  others  there  may  he  hyperplasia  of  a  single  set,  as  the  cervical 
on  one  gide,  for  months^  or  even  years,  before  the  glands  on  the  other  side 
or  in  other  regions  become  involved.  The  most  acute  cases  may  run  a  course 
in  three  or  four  months,  the  mot^t  chronic  in  as  many  years,  Periwis  of 
quiescence  are  not  uocommon,  and  the  tumors  may  not  only  cease  to  grow, 
but  actually  diminish,  or  even  disappear  in  a  region,  and  this  without  any 
special  treatment. 

The  mode  of  death  is  commonly  by  asthenia;  cachexia  is  gradually  devel- 
oped, the  antemia  becomes  more  profound,  and  finally,  with  local  or  even 
general  dropsy,  the  end  comes  from  heurt  failure.  Very  frequently  the 
patient  is  cut  oW  before  grave  constitutional  disturbance  is  established,  par- 
ticuhirly  by  asphyxia  from  the  pressure  of  enlarged  glands  on  the  trachea 
and  bronchi  or  occlusion  of  the  pharynx.  Hemorrhage  and  diarrh(ra,  such 
common  symptoms  in  leukaemia,  are  rarely  seen.  Coma  has  been  the  cause 
of  death  in  a  lew  cases,  (£dema  of  the  lunjy^,  pneumonia,  extensive  ])leuritic 
effusions,  may  htislen,  and  in  some  instances  cause,  the  fatal  result. 

The  DiAciNosLs  is  in  most  cases  easy;  in  others  time  alone  will  decide  the 
tnie  nature  of  the  glandular  enlargement.  Of  the  chronic  forms  of  adenitis 
which  are  liable  to  be  confounded,  the  scrofulous  is  the  most  common.  The 
points  to  be  attended  to  in  the  diagnosis  are^ — the  age;  scrofulous  glands 
affecting  chierty  the  young  and  individunls  presenting  other  signs  of  the 
stHcayetl  scrofulous  habit,  or  there  nuiy  be  a  well-itnirked  famdy  history 
of  phthisis.  In  the  rjuestion  of  age,  however,  it  is  to  be  remeraberea 
that  there  is  a  condition  known  as  adult  or  senile  scrofula,  in  wliirh  ther« 
n^.ay  be  general  enlargement  of  the  glands.  Of  all  groups  the  cervical  are 
niu^t  fretpiently  involved  in  scrofula,  and  the  submiixillary  set  more  often 
than  those  of  the  anterior  and  posterior  triangles,  while  in  Hodgkin^s  dis- 
ease the  latter  are  usually  affected  first.  The  enlargement  in  scrofula  is 
rapid  at  first,  and  may  last  for  years  in  a  group  without  extending;  the 
bunches  are  often,  even  when  small,  weldal  together,  and,  most  important 
of  all,  they  tend  to  suppurate — a  feature  scarcely  ever  seen  in  true  lym]»hn- 
denosis.  8ize  is  an  uncertain  criterion.  I  have  seen  masses  of  scrofulous  ghinds 
in  the  neck  as  large  as  two' lists  and  without  suppuration.  A  swingle  hi rge 
bunch  in  the  neck,  particularly  if  submaxillary,  persisting  for  over  a  year 
or  eighteen  months  without  iuv<dvement,  however  slight,  of  the  glands  in  the 
same  or  the  (opposite  side  or  in  the  axilhe,  is  almost  certainly  not  malignant 
lymjihuma.  On  the  other  hand,  a  group  of  slowly-enlarging  glands  in  the 
anterior  cervical  triangle,  with  gniduul  affection  of  those  of  tlie  opposite  side 
of  the  axilke,  particularly  if  in  a  person  between  twenty  and  thirty  ajid 
becoming  antcmic,  would  render  the  suspicion  of  Hodgkiu's  diseaaa  strongly 
probable. 

In  connection  with  this  it  may  be  mentioned  that  occasionally  in  acute 
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phthisis  there  may  be  great  swelling  of  the  glands,  from  a  growth  of  miliarj 
tubercles  in  them.  A  case  of  the  kind  was  admitted  into  my  wards  in  the 
General  Hospital,  Montreal :  a  man  aged  twenty-four,  with  great  swelling 
of  the  cervical  glands  in  both  sides,  tonsillitis,  and  sloughing  pharyngitis, 
irr^ular  fever,  and  diarrhcea,  and  for  a  time  the  case  was  believed  to  be  one 
of  Hodgkin's  disease. 

Pathology. — Local  benign  lymphomata  occur,  identical  in  histological 
characters  with  the  tumors  of  Hodgkin's  disease,  and  differing  only  in  the 
absence  of  any  tendency  to  extend  in  the  neighborhood  or  to  generalize. 
They  are  not  uncommon  about  the  neck,  may  grow  slowly,  and  last  for 
years. 

The  lymphatic  growths  of  leuksemia  are  not  in  any  essential  particular 
different  from  those  of  Hodgkin's  disease,  and  the  diagnosis  rests  upon  the 
examination  of  the  blood.  There  are,  however,  certain  broad  differences 
when  any  considerable  number  of  cases  of  the  two  diseases  are  compared. 
Thus  the  lymphatic  element  in  leuksemia  is  less  pronounced,  the  splenic  and 
medullary  forms  predominate ;  in  Hodgkin's  disease  exactly  the  reverse  pre- 
vails. It  is  rare  in  leuksemia  for  the  internal  glands  to  be  much  involved, 
and  patients  do  not  oflen  die  from  the  pressure  effects  of  the  tumors.  The 
hemorrhages  so  common  in  leuksemia,  and  the  diarrhoea,  are  rare  symptoms. 
The  bone-marrow  is  more  generally  affected,  and,  lastly,  the  tendency  to  gen- 
eralize seems  greater  in  the  growths  of  Hodgkin's  disease. 

From  other  forms  of  malignant  growths  in  the  l^ph-glands  there  may  be 
difficulty  in  the  diagnosis,  and  even  a  microscopical  examination  may  not 
serve  to  make  the  distinction. 

Thus  there  is  a  true  lympho-sarcoma,  a  small-celled  growth  of  the  lymph- 
glands,  which  must  be  aistinguished,  though  it  is  hard  in  some  cases,  from 
the  general  lymphadenoma.  The  distinctions  laid  down  by  some  writers, 
such  as  a  special  tendency  to  attack  contiguous  parts,  and  a  more  general 
distribution  of  the  metastatic  growths,  will  not  hold,  as  we  have  seen  that 
cases  of  lymphadenosis  or  Hodgkin's  disease  may  attack  neighboring  struc- 
tures, ana  the  secondary  tumors,  though  preferably  in  lymphatic  textures, 
may  occur  in  every  organ.  In  the  retro-peritoneum,  for  example,  true 
lympho-sarcoma  is  not  uncommon,  forming  large  tumors  which  may  press 
forward  the  viscera  and  produce  a  very  prominent  mass  in  the  abdomen. 
They  are  not  uncommon  in  children,  and  with  renal  sarcomas  make  up 
three-fourths  of  the  abdominal  growths  of  early  life.  But  they  may  occur 
in  adults  and  attain  large  size,  involving  adjacent  organs,  such  as  the  kid- 
neys, or,  as  in  a  case  I  saw  a  short  time  since,  grow  into  the  colon  and  cause 
death  by  gradual  hemorrhage.  These  are  local  growths  as  regards  the 
lymphatic  system,  not  involvmg  distant  glands,  and  not  often,  indeed,  pro- 
ducing metastasis. 

Wc  may  recognize  in  the  lymphatic  glands— ^Ist,  the  local  benign  growth 
which  seems  nothing  more  than  hypertrophy,  lymphadenoma,  and  which 
may  persist  for  years ;  2d,  a  local  malignant  gro\\i;h,  lympho-sarcoma,  which 
invades  contiguous  structures  and  may  be  foTlbwed  by  metastasis,  but  there 
is  not  general  involvement  of  the  lymphatic  tissues ;  and  3d,  there  is  a  gen- 
eralized lymphoma  involving  groups  of  glands  in  succession,  and  the  adenoid 
tissue  throughout  the  body,  usually  accompanied  by  ansemia  alone,  in  which 
case  we  term  it  Hodgkin  s  disease — sometimes  by  an  excess  of  colorless  cor- 
puscles as  well,  when  we  call  the  affection  lymphatic  leuksemia. 

Prognosis. — When  established  sufficiently  to  make  a  sure  diagnosis,  the 
prognosis  is  in  the  great  majority  of  cases  bad ;  true  examples  of  the  disease 
rarely  if  ever  recover.  A  hopeful  prognosis  may  be  given  in  those  cases  in 
whicfi  only  a  few  glands  are  involved,  and  where  there  is  any  suspicion  of  a 
scrofulous  habit  or  where  the  enlargement  has  persisted  for  years  without 


n^EMOPHILIA. 


931 


extending.  The  presence  of  profound  anaemia,  tlie  existence  of  swelling  in 
distant  groups  and  in  internal  glands,  are  grave  indications.  High,  irreg- 
ylar  fever,  nipid  growth,  and  the  development  of  cachexia  are  symptoms  of 
the  full  establishment  ef  the  disease.  The  physician  must  not  be  deceived 
by  intervals  of  improvement,  with  perhaps  subsidence  of  the  glandular  swell- 
ing in  places.     8ueh  breaks  in  the  onward  progress  are  not  uneonimtin. 

TREATMErNT. — When  small  and  localized,  the  que^stion  of  the  removal  of 
the  glands  may  be  raised.  If  they  persist  after  appropriate  remedies,  and  if 
there  is  not  grave  amemia,  and  other  groups  and  the  spleen  are  not  affected, 
excision  should  certainly  be  perforaied.  Circumscribed  Jyraphadenoma,  par- 
ticularly of  the  neck^  may  exist  fcjr  years  before  the  glands  in  other  regions 
become  involved  ;  and  in  such  cases  removal  affords  the  best  guarantee  that 
the  disease  will  not  extend. 

Local  applications  are  of  doubtful  benefit.  I  have  never  seen  any  perma- 
nent improvement  follow  the  persistent  use  of  iodine,  biniodide  of  mercur}' 
ointment,  or  friction  with  oil.  Galvano-ptincture  has  not  been  successful, 
and  the  same  may  be  said  of  the  various  substances  injected  into  the  glands 
— iodine,  arsenic,  chromic  acid,  etc, 

internally,  iodine  and  iodide  of  potassium  have  been  extensively  used,  but 
without  much  benefit.  Quinine,  iron,  and  cod-liver  oil  are  useful  m  tonics, 
but  have  no  iufiuence  on  the  size  of  the  tumors.  Arsenic  is  the  only  medi- 
cine which  has  seemed  to  me  of  positive  value,  and  under  it-s  use  I  have  seen 
the  gland-tumors  decreai*e  greatly  in  size.  It  should  be  given  in  increasing 
doses  until  some  of  the  unpleasant  effects  of  the  drug  are  manifested,  when  a 
return  should  l>e  made  to  a  small  dose,  and  again  gradually  increase.  When 
well  borne,  large  doses.  20  or  25  minims,  of  the  licjuor  arsenicnlis  should  be 
taken  three  times  a  day  for  many  weeks.  In  two  cases  with  moderate  enlarge- 
ment of  the  cervical  and  axillary  glands  the  progress  of  the  dise^ise  seemed 
arrested,  and  the  glands  certainly  beetime  smaller  and  softer.  In  the  history 
of  these  casejs  the  patients  will  often  sfK?ak  of  changes  in  the  vohime  of  the 
gland  fjuite  uninfluenced  by  any  treatment;  and  these  tluctuations  must  be 
taken  into  account  in  estimating  the  value  of  a  drug;  but,  making  due  allow- 
ance for  this,  the  beneficial  eifects  of  the  areenic  are  unquestiouiilile  when 
given  early  in  large  doses  and  the  administration  kept  up  for  months.  Many 
recent  writers  have  borne  testimony  to  this,  among  them  Karewski,^  who 
reports  three  recoveiies. 

Phosphorus  has  Wen  of  service  in  the  hands  of  Gowers  and  Broad  bent, 
and  when  arsenic  m  not  well  borne  it  should  be  tried. 

Change  of  air  and  scene  has  benefited  some  casCv^.  The  patient's  strength 
raust  be  supported  by  every  possible  means ;  fortunately,  gastro-intestinal  dis- 
turbance  is  not  so  marked  as  in  leukiemia,  and  even  with  most  extensive  and 
progressive  enlargement  of  many  groups  of  glands  the  appetite  may  be  good 
and  the  digestion  excellent 

When  the  glands  of  tlie  neck  compress  the  trachea,  or  when  the  lymphoid 
elements  of  the  tonsils  and  pharynx  obstruct  the  orifice  of  the  glottis,  trache- 
otomy may  be  necessary. 


HjEMOPHILIA. 

Defixttiox. — An  hereditary  or  congenital  fiiult  of  constitution,  character- 
ized by  a  tendency  to  bleeding,  spontaneous  or  traumatic,  and  often  associated 
with  swelling  of  the  joints, 

^Bed,  klin.  Wochaischrift,  1884,  17  and  18, 
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Synonyms. — ^Hseraatophilia;  Hereditary  hsemor 
diathesis;  Idiosyncrasia  hsemorrhagica.  (}er,  Blutei 
Fr.  H^mophilie.     The  term  bleeder  is  applied  to  a  ] 

Classification. — In  this  article  the  congenital  or 
alone  be  considered,  to  the  exclusion  of  cases  of  transit 
esis,  the  hemorrhages  of  scurvy,  fevers,  anaemia,  purp 
pura  hsemorrhagica. 

History. — So  far  as  is  known,  the  classical  writers  n 
disease,  though  in  the  PharscUia  of  Lucan  there  is  a  pat 
which  well  describes  the  hemorrhagic  diathesis.  The  ; 
is  in  the  writings  of  Alzaharvi,  a  physician  of  Cordova 
A  doubtful  case  is  mentioned  by  Benedictus  in  1539, 
of  a  barber  who  bled  to  death  from  slight  wounds  of  tl 
ping  the  hairs.  Hochstetter  described  a  case  in  1674 
called  attention.*  Legg '  found  a  well-recorded  case  b 
sophical  Transactions  (1743).  Fordyce  in  1784  describe 
family  the  members  of  which  suffered  from  hemorrhag 
ences  to  the  disease  by  two  German  writers  in  1793  a 
materials  comprise  the  facts  known  at  the  beginning 

To  American  physicians  belongs  the  credit  of  th< 
description  of  the  disease  and  the  discovery  of  its  ] 
nature. 

Otto  *  gave  an  account  of  a  New  England  family  r 
been  ble^ers  for  several  generations.  He  also  referred 
observed  by  Rush.  Otto  appears  to  have  been  the  firs 
of  females  in  bleeder  families,  and  their  tendency  to  ti 
In  the  Philadelphia  Medical  Mvseumy  vol.  i.,  1805,  a  k 
published,  written  in  1794,  in  which  he  gives  an  acc< 
with  the  disease.  Hay*  reported  the  Appleton-Swain 
one  of  the  most  remarkable  histories  ever  published  of 
the  Buel  Brothers  described  the  Collins  family,^  and  C 
aware  county,  Pa.  Hughes'  and  Gould *°  also  descri 
Holton,  Harris,  and  Dunn  have  studied  other  America 
a  brief  record  of  the  local  literature  of  the  subject  w\ 
of  this  article. 

In  Germany,  Nasse  (1820),  Rieken  (1829),  Schonlein, 
Lange,  Virchow,  and  others  added  greatly  to  our  knc 
Grandidier  published  a  monograph  in  1855,  a  new  edit 
contains  a  most  exhaustive  account  of  the  disease  and 
all  cases  to  date.  In  England  the  disease  has  not  attr 
Legg  published  an  important  monograph  in  1872,  and 
are  scattered  through  the  Transactions  and  journals. 

In  France  the  articles  in  the  encyclopedias  and  a 
Gavoy's  (1861)  and  Simon's  (1874)  are  the  most  im; 
chief  literature. 

Etiology. — The  disposition  is,  in  the  majority  of 
there  may  be  a  spontaneous  origin,  the  disease  appeal 
family  in  which  no  previous  cases  had  occurred.     No 

*  HfvmophUiaj  London,  1 872.  '  Virehovfa  Archivy  Bd.  x 
'  Ia)c.  cU.  *  Froffmenta  Chirurgica  t 

*  Medical  Repositonjy  New  York,  1803,  vol.  vi. 

*  New  England  Medical  Journaly  1813,  vol.  ii. 

'  Tranmctions  of  the  Medical  and  Physical  Socieiy  of  New  Yorky 
'  North  American  Medical  and  Surpicai  Joumaly  Pnilada.,  vol. 

*  Transylvania  Journal.  1831,  vol.  iv.,  and  American  Journal  M 
'°  Boston  Medical  and  Surgical  Journal^  1857. 

"  Die  HdmophUiey  Leipzig,  Zweite  Auflage,  1877. 
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conditions  under  which  the  disease  may  thus  arise  in  a  healthy  stock.  Many 
of  such  cases  die  early,  but  others  live  and  may  become  the  starting-pointf* 
of  new  bleeder  families.  In  the  history  of  sixty  fiimilies  Grandidier^  found 
statements  of  this  mode  of  origin  of  the  affection. 

The  two  most  interesting  features  in  the  etiology  relate  to  sex  and  heredity. 
The  disease  is  much  more  common  in  males  than  females,  the  proportion  being 
variously  estimated  at  11  to  1,  or  even  13  to  1.  In  64  bleeder  families,  in  5 
were  sons  and  daughters  alike  affected ;  in  27  all  the  sons  were  bleeders ;  and 
in  6  of  these  there  were  no  daughters. 

There  is  no  disease  with  so  marked  a  tendency  to  transmission,  and  it  may 
appear  in  four  or  five  generations  in  succession.  In  the  Appleton-Swain  fam* 
ily  of  Beading,  Mass.,  there  have  been  cases  since  the  early  part  of  the  last 
century,  and  K  F.  Broym  of  that  town  vrrites  me  that  cases  still  occur  in 
the  descendants.'  Legg  gives  a  chart  of  the  Clitherow  £unily,  in  which  it 
has  existed  for  the  past  two  hundred  years.' 

YEATON. 


Son,  bleeder.        Daughter. 


I 


I 


Daughter.         Daughter.        Daughter.        Daughter. 


Son,  bleeder. 
Son,  bleeder. 


Three  daughters. 


Son,  bleeder.  Daughter;         Daughter, 

children  not  bleeders. 


Son,  bleeder. 


Daughter. 
Son,  bleeder. 


Daughter. 


One  son  Four  daughters, 

bled  to  death. 


Son,  bleeder. 


Daughter. 


Daughter. 


I. 


Daughter. 
Twin  boys,  bleeders.      Son,  not  a  bleeder.      Son,  not  a  bleeder. 


Son,  a  bleeder. 


Son,  bleeder. 


Daugnter. 


In  the  celebrated  bleeder  families  of  Tenna,  Switzerland,  five  generations 
have  been  affected.    The  modes  of  transmission  are  as  follows :  (1)  Father 

'  Op.cU.yp.  136. 

*Tne  last  case  Brown  has  been  able  to  ascertain  was  in  a  lad,  Warren  Ck>bum,  aged 
seventeen,  who  died  about  twelve  years  ago.  His  mother's  brother  was  a  bleeder,  and 
died  of  hemorrhage  from  a  slight  scalp  wound  after  having  been  brought  to  death's  door 
on  three  or  four  other  occasions  by  trivial  wounds.  Mrs.  Cobum  was  a  daughter  of  Daniel 
Hart,  whose  wife  was  a  Norton.  Her  mother  was  a  Bacheller  and  a  granddaughter  of 
Oliver  Appleton's  daughter.  This  lad  is  an  instance  of  the  transmission  of  the  disposi- 
tion to  the  seventh  generation  within  a  period  of  two  hundred  years.  Brown  further 
states  that  there  do  not  appear  to  be  in  the  vicinity  of  Reading  any  Appleton  or  Swain 
families  in  which  bleeders  exist  As  the  tendency  is  chiefly  transmitted  through  the 
female  members  of  a  familv,  who  lose  the  patronymic  by  marriage,  it  is  often  difficult  to 
trace  the  relationship.  I  think  if  we  had  fuller  genealogical  details  we  should  find  that 
several  of  the  bleeder  families  now  thought  to  be  distinct  belonged  to  the  same  stock. 

*SL  Barth.  Hospital  Et^ports,  1881. 
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to  8011,  grandson,  etc.  This  is  rare,  but  instances  are  on  record.  (2)  Father 
not  a  bleeder,  but  of  bleeder  stock,  transmits  the  tendency  to  son — ^very 
uncommon.  (3)  Father  to  daughter,  granddaughter,  etc. — not  common. 
The  daughters  of  a  bleeder  are  usually  free,  though  their  brothers  may  be 
affected.  (4)  Mother  a  bleeder,  transmits  to  sons  and  daughters.  (5) 
Mother  not  a  bleeder,  but  daughter  of  one,  transmits  to  her  sons,  the 
daughters  remaining  free,  but  their  sons  affected.  This  is  the  most  com- 
mon mode  of  inheritance.  Atavism  by  transmission  through  the  female 
line  is  almost  the  rule,  and  the  daughters  of  a  bleeder,  though  healthy  and 
free  from  any  tendency,  are  almost  certain  to  transmit  the  disposition  to  their 
male  offspring.  The  o57  cases  analyzed  by  Grandidier  occurred  in  two  hun- 
dred families.  The  chief  facts  of  heredity  are  well  illustrated  by  the  pre- 
ceding chart  of  the  Yeaton  family,  given  by  Gould  in  the  Boston  Medical 
and  Surgical  Journal,  1857. 

The  Anglo-Germanic  nations  appear  especially  prone  to  the  disease.  Of 
194  fiamilies  in  Grandidier's  table,  154  were  of  the  Teutonic  stock.  Records 
of  the  disease  among  the  Latin  races  are  rare.  Jews  are  probably  not  more 
liable  than  other  people,  but  the  rite  of  circumcision  gives  an  unusual  oppor- 
tunity for  its  manifestation  at  an  early  age. 

The  age  at  which  the  bleeding  tendency  first  appears  was  determined  by 
Grandidier  in  113  cases  as  follows:  in  63  during  the  first  year;  in  17  during 
the  second,  and  up  to  the  end  of  the  second  year  in  93.  It  is  rare  for  the 
first  manifestation  to  occur  after  the  twelfth  year,  and  there  was  only  one  case 
in  which  the  first  bleeding  appeared  after  the  fifteenth  year. 

The  constitution  and  temperament  of  bleeders,  about  which  the  older  writers 
had  much  to  say,  probably  present  no  peculiar  characteristics.  Some  persons 
claim  to  be  able  to  recognize  bleeders  even  before  they  have  manifested  any 
tendency  to  hemorrhage.  They  are  usually  fresh,  healthy-looking  persons, 
with  fine,  soft  skins,  through  which  the  superficial  veins  may  show  with  more 
than  usual  distinctness.  A  division  of  cases  into  erethetic  and  atonic  forms 
has  been  made  by  Wachsmuth  and  Grandidier.  The  mental  activity  of 
bleeders  has  been  noted  to  be  above  the  average,  due,  doubtless,  to  the  fact 
that  the  liability  to  bleed  from  slight  blows  and  cuts  has  made  sedentary  and 
studious  habits  preferred  to  out-of-door  employments  and  amusements. 

Families  in  all  conditions  of  life  are  affected.  Much  interest  was  excited 
in  the  disease  in  England  from  the  fact  that  the  late  Prince  Leopold  was  a 
sufferer. 

Climate  appears  to  have  an  influence  in  determining  attacks.  Cold,  damp, 
changeable  weather  is  favorable,  while  a  residence  in  a  warm,  eauable  climate 
diminislies  the  tendency  in  a  very  marked  manner.  Some  patients  have  an 
extraordinary  susceptibility  to  changes  in  the  weather. 

All  obs(5rvers  have  noted  the  great  fertility  of  bleeder  families.  Those 
first  born  seem  less  liable  to  bleed  than  subsequent  ones. 

Symptoms. — The  existence  of  the  defect  of  constitution  may  not  be  sus- 
pected until  an  uncontrollable  hemorrhage  follows  some  trivial  injury  or 
operation,  or  a  spontaneous  bleeding  may  occur  and  present  great  or  insuper- 
aole  difficulties  in  its  arrest.  The  symptoms  usually  occur  in  the  first  years 
of  life,  and  in  the  great  majority  of  cases,  as  mentioned  above,  the  first 
bleeding  occurs  before  the  fifth  year.  The  symptoms  may  be  grouped  under 
three  divisions  (Legg,  Grandidier) :  external  bleedings,  spontaneous  and 
traumatic ;  interstitial  bleedings,  petechise,  and  ecchymoses ;  and  the  joint 
affections.  Legg  recognizes  three  grades  of  the  disease.  The  first  and  most 
severe  is  characterized  by  bleedings  of  every  kind,  external  and  internal,  and 
by  troublesome  joint  affections:  this  form  is  most  often  seen  in  men.  The 
second  grade  is  less  severe;  there  are  spontaneous  hemorrhages  from  the 
mucous  surfaces,  but  no  traumatic  bleeding  or  ecchymoses  and  no  joint 
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troubles:  thiB  form  is  most  often  seen  in  women.  The  third  and  lowest 
degree  is  when  there  is  a  tendency  simply  to  ecchymosea ;  no  dangerous 
hle*-'diiigs  occur :  this  form  is  often  seen  in  members  of  bleeder  familiei*,  and 
if  in  women  the  menstruation  may  be  early  and  profuse. 

External  Bleedings. — The  spontaneous  bleedings  may  occur  from  the  skin, 
the  mucous,  and  in  rare  instances  the  serous,  membranes.  There  are  fre- 
quently preliminary  symptoms — prodromata — such  as  Hushing,  fulnesa  of  the 
head,  and  throbbing  of  tne  arteries — signs  of  so-calJed  plethora ;  often  there 
is  irritability  of  temper,  but  sometimes^  in  children,  extra  cheerfulness  has 
been  observed.  The  localities  afleeted  and  the  frequency  are  shown  by  the 
following  analysis  of  334  cases  by  Grandidler ;  Epistaxis,  169  tinier ;  from  the 
mouth,  43;  stomach,  15;  bowels,  36;  urethra,  16;  lungs,  17;  cerebral  hem- 
orrhage, 2;  skin  of  head,  4;  tongue  and  tinger-tips,  4  each;  tear-papilla,  3; 
eyelids,  2 ;  external  ear,  5 ;  female  generative  organs,  10 ;  ulcer  of  skin,  2 ; 
navel  (long  healed),  2,  An  odd  situation  for  siiontaneous  bleeding  is  men- 
tioned by  Townsend,*  in  which  a  child  bled  tt?  death  from  the  scrotum.  In 
many  cai>es  these  spontaneous  hemorrhages  prove  fatal — most  frequently  the 
epistaxis.  The  traumatic  bleeding  may  result  fiom  blows,  cuts,  scratches, 
etc.*  and  the  blood  may  bo  effiised  into  the  tissues  or  discharged  externally. 
Fatal  hemorrhages  have  occurred  from  the  following  wounds:  blow  on  head, 
11  times;  slight  scratches  on  skin  or  abrasion  of  dermis;  laceration  of  the 
frienum  of  the  lip,  slight  cut  (two  lines  deep)  in  a  duel  wound ;  bite  of  the 
tongue  (7  cases) ;  fall  on  the  mouth ;  blow  on  the  nose ;  blow  of  a  slone  on 
the  tiuger;  cut  in  paring  the  nail;  fall  on  the  head  with  meningeal  hemor- 
rhage (2  caaes,  brothers) ;  and  rupture  of  the  hymen  on  the  wedding-night. 

After  operations,  trivial  and  severe,  many  fatal  cases  have  occurred,  and 
the  statistics  of  the  same  author  give  the  following:  cutting  of  the  frj^num 
linguic,  1;  leeching,  5;  venesection,  4;  blister,  2;  extraction  of  tooth,  12; 
circumcision.  8;  cutting  umbilical  cord,  4;  vaccination,  2;  fistula,  stone,  liga- 
tion of  carotid,  of  radial,  of  ulnar,  of  femoral  arteries,  amputation  of  arm  and 
of  thigh,  1  each ;  phimosis,  2.  Leeching,  extraction  of  teeth,  and  circumcis- 
ion are  most  dangerous  operations  in  bleeders. 

The  bleeding  is  always  a  capillary  oozing,  and  the  vessels  ore  not  seen.  It 
may  last  for  hours,  or  even  miuiy  days  and  weeks,  and  the  amount  of  blood 
lost  may  be  enormous.  Epistaxis  may  be  fatal  in  twenty-four  hours.  In 
Coates*  case  a  medical  student  lost  half  a  gallon  of  blood  in  twenty-four 
hours,  and  in  the  ten  days  which  the  bleeding  continued  it  was  estimated 
thut  he  lost  about  three  gallons. 

The  healing  of  a  wound  in  a  bleeder  may  take  place  rapidly,  either  with 
or  without  suppuration.  When  the  hemorrhage  is  large  or  prolonged,  severe 
amemta  follows,  from  which,  as  a  rule,  the  patlenta  recover  with  remarkable 
rapiflity. 

The  interstitial  hemorrhages — ^petechisB,  ecchymoses,  h^ematoma^ — may  be 
spontaneous  or  the  result  of  injuries.  The  petechiaj  occur  most  frequently  in 
tne  skin,  particularly  of  parts  distant  from  the  heart — the  legs  and  arms,  less 
often  the  face.  On  the  mucous  and  serous  surfaces  they  are  less  common. 
They  resemble  ordinary  purpuric  spot?,  and  crops  may  come  out  with  symp- 
toms of  swelling  and  pain  in  the  joints.  Large  extravasations — hsematoraa 
— are  most  frequentlv  of  traumatic  origin  and  may  follow  the  slightest  blow, 
as  in  a  case  of  Sir  Wm.  Jenner's,  in  which  from  the  fall  of  a  rubber  ball  on 
the  thigh  an  enormous  extravasation  took  place  between  the  knee  and  tro- 
chanter.' They  are  blue,  black,  or  reddish-black  at  first,  and  in  their  absorj>- 
tion  go  through  the  various  changes  in  color  which  we  notice  in  a  bruise. 
These  blood-tumors  may  occasionally  arise  spontaneously. 

The  arthritic  affections  in  hiemophilia  are  very  remarkable,  and  so  com- 

*  Bodon  Mtd,  and  Surfj.  Joartmlj  I  v.  •  I^^St  etc,»  P»  ^. 
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mon  as  to  form  prominent  features  in  the  disease.  There 
in  and  about  the  joints,  or  swelling  with  redness  and  sig: 
mation.  The  attacks  may  come  on  suddenly  with  feve: 
acute  rheumatism.  The  large  joints  are  usually  afiecl 
often,  then  the  elbows,  ankles,  and  shoulders.  Then 
attacks,  and  at  last  great  crippling  and  deformity.  T 
rarely  affected.  In  cold,  damp  weather  the  attacks  are  i 
sionaily  they  follow  traumatism.  In  addition  to  the  joi: 
suffer  much  with  irregular  pains  in  the  limbs,  particular] 
weather,  or  these  pains  with  arthritis  may  usher  in  an  at 

Mauy  other  irregular  symptoms  are  described  in  the  e 
which  have  no  intimate  relation  with  the  disease.  The  ai 
all  the  features  of  the  traumatic  form.  Digeotive  trouble 
are  common,  and  are  due  to  the  ansemia.  The  Buel  Brc 
in  two  of  their  cases  the  patients  showed  a  marked  inclins 
earth.  Children  with  the  hemorrhagic  tendency  pass  tl 
diseases  of  infancy  like  others.  Whooping  cough  is  very 
taxis.     Rheumatism  and  scroftila  are  said  to  be  common 

The  blood  in  bleeder  cases  is,  as  a  rule,  normal,  so  far  i 
of  investigation  enable  us  to  decide.  When  a  hemorrha] 
some  time,  it  is  thin  and  watery,  but  at  the  beginning 
bloo4  is  usually  rich  in  corpuscles  and  fibrin  and  coa^ 
salts  have  been  found  increased  in  quantity.  No  chang 
the  corpuscles,  the  number  of  which  is  stated  by  severs 
creased.  Prior  to  a  hemorrhage  there  may  be,  accordin 
state  of  plethora  or  increase  in  the  total  Quantity  of  bloc 
of  the  loss,  so  much  greater  in  bleeders  tnan  in  ordinar] 
in  support  of  this  view. 

Morbid  Anatomy. — ^Not  many  changes  other  thai 
ansemia  have  been  found  in  the  bodies  of  bleeders.  An 
the  walls  of  the  vessels,  first  noted  by  Bladgen  in  1817, 
in  a  number  of  cases ;  in  a  few  instances  hypertrophy  of 
a  rounded  foetal  shape  of  the  organ.  Within  the  pa 
microscopical  examination  has  been  made  of  the  tissues  j 
bleeders.  Kidd  *  found  degeneration  of  the  muscle-fibre 
of  the  arteries,  and  the  endothelium  of  the  small  arter 
laries  was  swollen,  proliferated,  and  some  of  the  small 
with  the  products.  Legg*  reports  a  case  in  which  Klei: 
ful  examination  with  negative  results,  and  he  stated  thai 
nations  which  had  heretofore  been  made,  in  onlv  one 
important  changes  found.  At  the  same  meeting  of  the  '. 
Society,  Theodore  Ackland  also  reported  a  case  with 
regards  histological  changes. 

The  joint  changes  have  been  studied  in  a  number  of 
has  been  found  in  and  about  the  capsule,  and  the  acute  s 
largely  to  it,  as  was  shown  in  Hutchinson's  case,*  in  wh 
joint.  When  it  lasts  any  time,  there  is  great  staining  o 
discoloration.  There  may  be  inflammation  of  the  syno\ 
sion  and  destruction  of  the  articular  surfaces  (Leeg). 

The  PATHOLOGY  of  the  disease  is  unknown.  ISo  doul 
combine  in  haemophilia — congenital  fi'agibility  of  the  v( 
coagulability  of  the  blood — but  whereon  these  depend  \ 
ignorant.     There  is  no  evidence  of  the  nature  of  the  an 

^Op.cit.  *  Medic 

'  MedicchChirurmcal  Societxfs  Tranmctions,  vol.  Ixi.  *  Lanca 

*  Tiatui,  Suae  Med,  Soc.  N.  Y.,  1877. 
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the  Teeeelfl  which  permits  of  their  ready  laceration,  and  none  on  the  nature 
of  the  alteration  of  the  blood  which  prevents  the  normal  thrombus  formation 
in  a  wound ;  and  in  the  absence  of  information  on  these  piiiiits  theories  must 
necesftarily  be  unsatiirfactory,  and  their  discuasiong  in  a  work  of  this  practical 
nature,  profitless. 

The  DiAUNOsis  presents  no  difficulty  in  members  of  a  bleeder  family,  in 
whom  slight  joint  trouble  and  |3etechuie  are  as  mucii  manifestatioiiB  of  the 
disease  ad  the  more  severe  hemorrhages.  In  a  large  majority  of  caries  the 
tendency  becomes  manifest  at  an  early  date.  The  spontaneous  umbilical 
hemurrhuges  of  infants  are,  aa  a  rule,  to  be  excluded,  being  dependent  upon, 
or  a^ocinted  with,  jaundice  or  syphilis  or  a  mycosis  (Weigert*).  The  hem- 
orrhagic diathei^is  may  develop  in  children  or  members  of  a  healthy  family 
and  prove  fatal ,  and  the  question  in  such  cases  always  comes  U[),  Are  they 
instances  of  haemophilia?  There  seems  to  be  a  desire  to  limit  this  term  to 
cases  of  an  hereditary  nature  only ;  but  when  a  child  shows  a  marked  tend- 
ency to  multiple  hemorrhages,  spontaneous  or  traumatic,  which  tendency 
persists  and  is  not  uierely  transitory,  and  particularly  if  there  are  joint 
troubles,  I  think  that  under  these  circumstances  we  have  a  genuine  ease  of 
hemophilia  J  and  such  a  child,  if  he— it  is  more  likely  to  he  a  male — sur- 
vives and  marries,  may  be  the  founder  of  a  bleeder  family.  Theses  are  the 
congenital  in  con tratl is ti notion  to  the  hereditary  cases.  In  the  hi.storic8  of 
the  oleeder  families  we  frecjuently  come  back  to  the  origin  in  a  person  born 
of  a  healthy  stock  in  which  there  have  been  no  hemorrhagic  tendencies.  On 
the  other  hand,  single  severe  uucontrolhible  hemorrhages  in  children  or 
adults  are  not  to  be  ranked  as  hierunphilia  unless  there  have  been  other  fea- 
tures pointing  to  the  existence  of  the  diathesis.  The  literature  abounds  in 
cases  of  this  kind,  many  of  which  ai*e  described  as  hyeraophilia.  In  doubtful 
cases  it  is  very  difficult  to  decide,  as  in  a  case  of  Forscheimer  brought  before 
the  Academy  of  Medicine  of  Cincinnati.'  In  the  review  of  American  litera- 
ture we  have  excluded  all  cases  in  which  the  hereditary  or  congenital  cha- 
racters were  not  well  marked. 

It  may  be  useful  to  put  down  here  for  the  guidance  of  the  practitioner  the 
varieties  of  bleeding  commonly  met  with,  and  which  must  not  be  coufuunded 
with  haemophilia; 

(1)  The  umbilical  hemorrhages  of  infants,  due  to  jaundice  or  to  syphilis 
haemorrhagica  neonatorum,  etc. 

(2)  Purpura  simplex,  seen  oilen  in  debilitated,  rarely  in  healthy,  children, 
usually  confined  to  the  legs,  and  in  some  caaee  I  have  seen  it  associated  with 
rheumatic  pams  or  swellings  in  the  knees  and  ankles. 

(3)  Peliosis  rheumatica,  an  affection  which  in  the  large  interstitial  heraor- 
rhagcs  and  the  joint  swellings  touches  haemophilia  in  a  curious  way.  It  too 
may  show  itself*^  in  several  members  of  the  same  family. 

(4)  Purpura  haemorrhagica.  Morbus  maculosus  Werlhofii,  a  grave  disease, 
ciuiracterized  by  extensive  cutaneous  ecehymoeee,  mucous  hemorrhages,  but 
not  dependent  on  any  local  disease,  or,  so  far  as  is  known,  on  any  specific 
p>ison.  The  bleedings  in  scurvy  may  be  mentioned  here,  but  there  could 
DC  little  difficulty  in  determining  their  nature. 

(5)  Infective  purpura,  due  to  the  action  of  some  specific  poison — small- 
pox, measles,  scarlet  fever,  cerebro-spinal  fever,  etc.  The  hemorrhages  may 
ne  cutaneous  and  trivial,  or  may  be  m  the  mf*st  aggravated  form  of  intersti- 
tial and  mucous  bleedingi*,  as  seen,  for  example,  in  black  small-pox. 

(6)  Toxic  purpum,  as  in  snak«>bites  and  many  poisons,  such  as  phosphorus, 

(7)  Simple  hemorrhagic  diathesis,  under  which  may  be  included  those  cases 
in  which,  without  tmy  hereditary  disposition  or  previous  heraorrluigic  history, 
there  is  a  tendency  to  uncontrollable  hemorrhage  from  a  slight  wound. 


t  OohfkhtinC^  FijUhologie,  I  382. 


'  Cineinnaii  Lonoet  and  Clinic^  1884. 
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(8)  Haematidrosis,  bloody  sweats,  which  occur  usually  in  hysterical  or  epi- 
leptic females,  and  are  in  rare  instances  accompanied  with  mucous  hemor- 
rhages. 

In  considering  the  prognobis  it  is  well  to  remember  that  the  patients 
rarely  die  in  the  first  bleeding.  The  younger  the  individual  the  worse  is  the 
outlook.  As  above  stated,  the  attaclts  are  most  frequent  under  five  years  of 
age,  and  of  152  boys  the  subject  of  the  disease,  81  died  before  the  termination 
of  the  seventh  year  (Grandidier).  Legg,  however,  states  that  it  is  rarely  fiatal 
in  the  first  year.  The  longer  a  bleeder  lives,  the  greater  the  chance  of  his 
outlasting  the  tendency ;  but  that  it  may  persist  to  the  end  of  a  long  life, 
and  then  prove  fisital,  is  shown  by  the  case  of  old  Oliver  Appleton,  the  first 
recorded  American  bleeder,  who  died  at  an  advanced  age  of  hemorrhage  from 
a  bedsore  and  from  the  urethra.  A  bleeder  may  have  years  of  existence,  in 
which  the  tendency  seems  lessened  or  even  absent.  The  prognosis  is  always 
worse  in  a  boy  than  in  a  girl.  In  the  latter  menstruation  is  sometimes  early  and 
excessive,  but,  happily,  m  the  female  members  of  hsemophilic  families  neither 
this  function  nor  the  act  of  parturition  bring  with  them  special  dangers. 

Treatment. — The  prophylaxis  is  all-important.  The  members  of  a  bleeder 
family,  particularly  the  boys,  must  be  guarded  from  injury  as  much  as  possi- 
ble, and  operations  of  all  kinds  must  1^  avoided,  except  when  life  itself  is  in 
jeopardy.  The  extraction  of  a  tooth  should  be  absolutely  prohibited.  Occu- 
pations must  be  sought  which  will  give  the  least  possible  risk  of  injury. 
Daughters  of  bleeder  families  should  not  be  permitted  to  marry,  as  it  is 
through  them  that  the  tendency  is  chiefly  propagated,  and,  even  if  not  bleed- 
ers themselves,  some  of  their  male  children  are  certain  to  be  affected.  The 
question  of  the  marriage  of  male  bleeders  is  more  difficult  to  decide,  but  in 
any  case  where  the  tendency  is  marked  it  should  be  prohibited. 

When  an  injury  or  wound  has  occurred,  absolute  rest,  cleansing  the  wound, 
and  compression  should  first  be  tried.  If  in  a  favorable  locality  pressure  on 
the  artery  may  be  employed,  failing  in  this,  the  various  ftyptics  may  be  used. 
In  epistaxis,  ice,  tannin,  and  gallic  acid  may  be  tried  before  plugging. 

Internally,  ergot  seems  to  have  been  of  use  in  several  cases.  Otto^  speaks 
of  the  value  of  sulphate  of  soda  in  purgative  doses.  The  perchloride  oi  iron, 
30-40  minim  doses,  every  t^o  hours,  is  advised  by  Legg,  with  a  puree  of  sul- 
phate of  soda  if  there  is  no  bleeding  from  the  bowels.  Venesection  has  been 
resorted  to  in  several  instances.  Transfusion  has  been  employed,  but  without 
benefit.  The  diet  should  be  light  and  supporting.  After  the  attacks  the 
patients  should  take  iron  and  cod-liver  oil  until  tlie  health  seems  restored. 
When  possible,  a  residence  in  the  South  during  the  winter  is  advisable,  as 
most  cases  are  aggravated  by  the  cold  weather,  and  in  any  case  care  must  be 
taken  to  protect  patients  against  cold  and  wet. 

The  joint  troubles  must  be  treated  on  general  principles. 

American  Literature  of  Hemophilia. 

Buel :   Transact,  of  ihe  Med.-Phydc,  Society  of  New  York,  vol.  i.,  1817  ;  1  F., 

4  cases. 
Coates :  North  Am.  Med,  and  Surgical  Journal,  Philada.,  1828,  vi.  p.  37 ;   1 

F.,  5  cases. 
Dunn  :  Am.  Journal  Med.  Sciences,  1883,  vol.  Ixxxv.  p.  68 ;  4  F. 
Felt:  History  of  Ipswich,  1834 — Appleton  family  referred  to. 
Gould :  Boston  Med.  and  Surgical  Journal,  1857,  p.  500 ;  1  F.,  11  cases. 
Harris:  Philada.  Med.  Times,  1872;  2  F.,  7  cases. 
Hay :  New  England  Journal  of  Med.  and  Surgery,  1813,  vol.  ii.  p.  221 ;  1  F., 

15  or  16  cases  (accurate  number  rather  difficult  to  make  out). 

^  Loc.  cU. 
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Elolton :  Am,  Jmirnal  of  Med,  Sciences,  April,  1874  j  1  F.,  7  cases. 
Hughes:   Trarmjlvania  Med.  Journal,  1831,  vol.  iv,  p.  518,  and  Am.  Jaumal 

Med.  Sciences,  1833,  vol.  xxi.  p.  543 ;  1  F.,  mimy  casea. 
HutcliinsoD  :   Tram.  State  Med.  Society  of  New  York,  1877,  p,  208* 
Otto:  Medit^al  Rejm^liory,  1803,  vol  vi. ;  3  F.,  8  cases. 
Pepper:    Phllada,  Med.   Times,  1881,  vol.  xiL  p.  109;   1  caae — Lancaster 

coimty  family  describcnl  by  Dunn. 
Sewell :  Med.  Chronicle,  Montreal,  1857,  vol,  iv. ;  2  F.,  4  or  5  cases. 
Smith:  Philadelphia  Medical  Mmeum,  1801,  vol.  i.  p.  284. 
Tmnous :  St  Louis  Med^  and  Surgical  Journal,  1870,  p^  535 ;  1  F.,  4  eases* 
^^m        Townaend  i  Boston  Med.  and  Surgical  Journal,  vol.  Iv.  p.  447  ;  1  F-,  3  cases. 

^^^^^    Defi7«itiox. — A  constitutional  aflection  characterized  by  asthenia  without 
I  emaciation,  a  depressed  circulation,  gastric  irritability,  and  usually  pigmenta* 

I  tioii  of  the  skin.     In  the  majority  of  casea  it  is  associated  with  a  iibro*easeou3 

I  degeueration  of  the  suprarenal  capsules,  and  in  many  there  are  changes  in 

the  abfioniinal  sympathetic  system* 

Synonyais, — Morbus  Addison ii ;  Bronzed-skin  disease,   Fr,  Maladie  d* Ad- 
dison, Maladie  bronz6e  ;  Qer.  Addison isehe  Krankheit. 
^_^  History.— In  the  HalU  }Jo»piial  Reports  for  1823  Scliotte  describes  a  case, 

^H  and  one  is  aLno  given  by  Bright  in  vol.  ii.  of  his  Medicnl  Repoiis,  1831.  A  few 
^™  other  jiistiinces  are  also  on  record  before  1855,  when  Addison  published  his 
monograph  On  (he  CoH^Ututioimi  and  Local  Effects  of  DiJiea^  of  the  *S»/>m- 
re^utl  Otpsiifes,  from  which  wo  may  date  our  knowledge  of  the  affection. 
Following  close  upon  the  work  of  Addison  numerous  observations  were  made 
in  p]nghiad,  where  the  disea^  appears  to  be  muri^  common  than  elsewhere. 
Wilks  of  Guy's  Hospital/  and  Greenhow  of  the  Middlesex  Hospital,  may  be 
mentioned  among  tlir>i*e  who  in  England  have  specially  studied  the  iHi^eiL^e, 
ami  the  hitter  published  an  imj>ortant  monograph  in  1875."  In  France, 
beiiiihis  numerous  minor  contributions,  the  exhaustive  articles  in  the  ency- 
clopietiias  have  been  the  most  important  publications.  In  Germany  the 
monograph  of  Averbeck  (1869)  and  tlie  abstracts  of  Meissncr  in  SchmidCs 
Jnhrbilcher  may  be  8i>ecially  mentioned.  Virchow^  Griesinger,  Oppolzer, 
Biimberger,  and  others  have  made  valuable  contributions.  Recently  Burger' 
hsLs  published  a  small  monograph.  In  other  European  centres  contribu- 
tions have  been  made,  among  which  may  be  mentioned  that  of  Schmidt 
of  AnLsterdam,  who  brought  iforward  caises  in  support  of  the  view  that  the 
dii^ease  was  an  affection  of  the  sympathetic  ganglion.  In  America  the  Urst 
cases  were  reported  by  Ranking*  and  Taylor. 

Etiology, — The  causation  of  the  dis^^ase  is  unknown.  Cftses  are  more 
frerjuent  in  liospital  than  in  private  practice.  Males  are  more  often  attacked 
than  females ;  the  proportion  in  Jaccoud's  table*  is  79  to  48,  and  in  Green- 
how's' auiilysis  of  183  good  cases,  119  were  males  and  04  femjilcs.  Under 
ten  and  over  fitly  years  of  age  the  disejiae  is  verj  uncommon ;  the  majority 
of  the  cases  occur  between  the  twentieth  and  the  fortieth  year.    Grettnhow 

# 
^  In  nil  m  emus  com  muni  cat  iona  in  Gnt/g  Htittpitol  lUporta  and  Trans.  P(Uh.  Soddjf. 
'  *'  On  A<idi*in*a  I>iKeii«ci,"  Cromiinn  LfelHrn'n. 

*  Die  NtheHnieren  uml  tl^r  MorbuM  Addition,  fierlin^  1883. 

*  Am.  Joiim.  M^t,  Sci,  ISod,  *  New  York  Med.  J&umal,  1850, 

*  Dictiotimiire  de  MHecint.  '  Op.  mi* 
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has  called  attention  to  the  fact  that  in  a  number  of  instances  the  disease 
appears  to  have  followed  an  injury,  such  as  a  blow  upon  the  abdomen  or 
back,  and  in  several  cases  caries  of  the  spine  has  preceded  the  attack.  He 
refers  also  to  the  greater  frequency  of  the  disease  in  the  laboring  classes  and 
those  exposed  to  injury  from  over-exertion.  The  disease  does  not  seem  to  be 
more  prevalent  among  members  of  phthisical  families,  although  the  morbid 
process  in  the  glands  has  been  re^rded  as  of  a  tuberculous  nature,  and  it  is 
common  for  other  tuberculous  lesions  to  occur  in  the  course  of  the  disease. 

The  disease  is  rare  in  America — apparently  much  more  so  than  in  England. 

Symptoms. — In  the  words  of  Addison,  the  leading  and  characteristic 
symptoms  are:  "Ansemia,  general  lan^or  and  debility,  remarkable  feeble- 
ness of  the  heart's  action,  irritability  of  the  stomach,  and  a  peculiar  change 
of  color  in  the  skin  occurring  in  connection  with  a  diseased  condition  of  the 
suprarenal  capsules." 

Although,  perhap,  not  the  most  essential,  the  symptoms  pertaining  to  the 
skin  are  in  the  majority  of  cases  the  most  prominent,  and  have  given  rise  to 
the  names  bronzea  skin,  melasma  suprarenale,  etc.  which  have  been  applied 
to  the  disease.  A  gradual  increase  in  the  pigment  of  the  rete  mucosum, 
either  patchy  or  diffiise,  causes  a  gradual  discoloration,  which  may  ultimately 
reach  such  a  degree  that  a  previously  blonde  individual  may  have  the  aspect 
of  a  Malay  or  a  mulatto.  The  grades  of  coloration  may  range  from  a  light 
yellow  to  a  deep  brown,  or  even  black.  In  some  instances  there  is  a  green- 
ish-brown tinge,  to  which  the  term  bronzed  is  peculiarly  applicable.  In 
typical  cases  it  is  diffuse  over  the  whole  surface,  but  as  a  rule  deeper  on 
exposed  parts,  face,  neck,  and  hands,  and  also  in  those  regions  where  the 
normal  pigmentation  is  most  intense,  nipples,  scrotum,  and  penis,  or  in  the 
vicinity  of  cicatrices  or  regions  of  chronic  irritation.  It  is  usually  first 
noticed  on  the  face,  either  diffuse  or  in  spots,  and  the  extension  may  be 
rapid  or  gradual,  in  many  instances  not  reaching  a  high  grade  and  not 
becoming  universal.  It  may  be  absent,  and  is  not  to  be  regarded — as  was 
formerly  the  case — as  an  essential  feature  of  the  disease.  Patches  of  leu- 
coderma  may  occur  in  connection  with  the  pigmentation,  as  beautifully 
delineated  in  PI.  xi.  of  Addison's  monograph.  The  pigmentation  is  not  con- 
fined to  the  skin,  but  may  extend  to  tne  mucous  surfaces — mouth,  conjunc- 
tivae, vagina.  In  the  mouth  the  patches  may  be  as  dark  as  in  the  dog ;  they 
are  usually  scattered,  often  on  the  margins  of  the  lips  and  on  the  edges  ancl 
under  surface  of  the  tongue  and  on  the  cheeks.  The  conjunctivae  are  less 
often  affected.  The  vagina  may  be  very  deeply  pigmented.  An  intensifica- 
tion of  the  choroidal  pigment  has  been  observed.  In  some  cases  a  patchy 
pigmentation  of  the  serous  membranes  has  been  found,  and  is  figured  in  one 
of  Addison's  original  plates,  and  pigmentation  of  the  nails,  hair,  and  teeth 
may  also  occur.  A  variation  has  been  observed  in  the  intensity  of  the  col- 
oration with  the  general  health  of  the  patient.  The  discoloration  rarely  pre- 
cedes the  general  symptoms,  but  more  usually  follows  the  asthenia. 

Some  observers  have  noted  a  peculiar  odor  of  the  breath  and  from  the 
skin,  particularly  during  the  last  few  days  of  life. 

Anaemia  of  a  moderate  degree  may  exist,  but  it  is  not,  as  often  stated,  a 
constant  symptom.  Greenhow  states  that  "there  is  no  real  anaemia,  the 
blood  being  often  rich  in  red  corpuscles,  even  in  excess,  and  there  is  no 
increase  in  the  white."  No  special  alterations  in  the  appearance  of  the 
corpuscles  have  been  noted.  In  some  instances  free  pigment  has  been  found.^ 
In  a  case  ^cently  at  the  hospital  of  the  University  of  Pennsylvania,  Hughes 
found  the  number  of  red  corpuscles  over  five  millions  per  cubic  millimeter, 
and  there  were  free  pigment-granules  in  the  blood. 

Hemorrhages  are  rare ;  extravasations  into  the  retinae  have  not,  so  far  as  I 

^  Corput,  GazetU  hebdomadairt,  1863. 
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can  ascertaifl,  been  observed,  nor  are  tbere  often  the  other  common  features 
of  iinienita, 

The  pulse  b  frequent  and  small,  the  hearths  action  weak — sounds  clear ;  a 
veiimiis  imirnmr  may  sometimes  be  heard.  In  some  cases  there  appears  to  be 
a  special  eufeeblement  of  the  heart  and  a  liability  to  fainting  attacks,  and 
without  any  warning  a  fatal  syncope  may  occur.  Cold  feet  and  hands  result 
fruni  the  weak  circulation,  and  may  be  a  most  annoying  symptom. 

.Symptoms  in  connection  with  the  n*sf>iratory  system  are  not  conmion. 
There  may  be  dyspntua,  and  the  cumplicjitiun  uf  plithiak  may  give  rise  to 
all  the  features  of  that  disease.  There  may,  however,  be  extensive  lung 
trouble  with  but  few  symptoms.  The  temperature  is  rarely  elevated,  more 
often  it  is  subnormal. 

Giiijtric  disturbances  are  very  common — anorexia,  nausea,  vomiting — par- 
ticuhirly  toward  the  close,  but  they  may  be  early  and  prominent  features* 
pL»rsisting  in  spite  of  all  remedies  and  proving  the  most  formidable  symptoms 
of  the  malady.  They  appear  to  be  of  nervous  origin,  and  not  retcnifile  to 
changes  in  the  organ  itself  It  is  doubtful  if  the  case  reported  by  Gilliam,* 
in  whieh  there  was  degeneration  of  the  gastric  mucosa,  was  Addison  s  dis- 
ease. The  state  of  the  bmels  is  variable;  coiustipation  is  more  frerjuent  than 
the  normal  condition.  Diarrhipa  is  common,  and  may  come  on  suddenly  with- 
out obvious  cause,  and  is  a  not  infrequent  cause  of  death. 

The  urine  is  usually  pale,  tree  from  albumen,  not  often  increased  in  amount. 
It  is  interesting  to  note,  in  connection  with  the  involvement  of  the  abdominal 
syuipathetic,  tliat  in  a  few  cases  there  ha*  been  polyuria.  The  nitrogenous 
elements  may  be  greatly  reduced,  the  urea  to  K^-*JQ  grBnuiies  daily,  and  the 
amount  of  iudicau  may  be  increased  as  much  as  64—75  millif^rammes  in 
lOnu  e.c.  (Sanmel).  In  one  case  Thndichum  found  the  urinary  nignienta 
great Iv  reduced  in  amount,  the  uromelanin  not  amounting  to  more  tlian  one- 
twelfth  the  normal  quantity.  A  recent  observation  of  Nothnagel  is  of 
interest.*  In  a  patient  aged  twenty,  who  had  the  typical  synqiKuns  of  the 
disease  for  two  years,  death  took  place  by  coma  and  the  condition  of  aceton- 
uria  was  determined. 

The  symj>tonjs  connected  with  the  nervous  syatem  are  the  most  prominent 
in  the  disease,  and  are  more  constant  than  the  anaemia  or  the  bronzing.  Tlie 
most  marked  is^a  depression  and  enfeeblemcnt  of  the  nervous  forces,  a  pro- 
found asthenia  out  of  all  proportion  to  the  general  condition.  The  patients 
complain  of  a  lack  of  energy,  mental  and  bodily ;  the  least  exertion  is  an 
eflbrt,  and  thcr^is  a  feeling  of  tire  and  weariness  with  which  the  facial 
expression  is  quite  in  keeping.  The  fainting  fits,  giddiness,  noises  in  the 
ears,  nuiy  also  be  due  to  faidty  inner^  ation,  as  they  occur  in  cases  in  which 
the  amemia  is  by  no  means  advanced.  Headache,  lumbar  and  abdominal 
pains  are  frequent,  and  in  a  considerable  proportion  of  ease»  there  is  tender- 
ness on  pressure  in  the  bimlmr  region.  With  the  advance  of  the  disease  the 
prostration  becomes  more  marked,  the  patient  remains  in  the  recumbent 
posture,  the  voice  gets  weak  and  small,  the  intelligence  dulled,  and  occasion- 
ally tliere  is  delirium.  Head  symptoms  may  suddenly  supervene,  and  death 
by  coma  or  convulsions  cut  short  the  progress  even  early  in  the  disease  (Pye- 
Smith).     In  Jaccoud's  scries  convulsions  were  noted  in  19  cases. 

The  disease  may  b^  said  to  be  invariably  fatal,  but  the  course  presents 
many  variations.  The  majority  of  cases  die  within  eighteen  months  of  the 
first  onset  of  the  svniptoms.  B.  Fen  wick,  in  an  analysis  of  30  recent  cases,* 
calls  attention  to  tlie  fact  that  when  bronzing  does  not  occur  the  course  10 
more  rapid.  Tlius  the  average  duration  of  the  non-bronzed  cases  waa  only 
48  months,  while  tor  bronzed  ones  it  wa«  23.6  months.    There  are  acute  casei 


*  Phil.  Med.  and  Surg.  Iteporter,  xxiv. 

*  Path,  Soc  Traia^  toL  xxxiii.,  London. 
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in  which,  with  great  weakness,  vomiting,  and  diarrhoea,  the  fatal  end  may 
occur  in  a  few  weeks.  Some  of  these  rapid  cases  resemble  typhus.  Syncopal 
attacks,  coma,  or  convulsions  cut  short  not  a  few  cases,  in  a  few  instances 
it  is  much  prolonged — six  vears  (Niemeyer)  or  even  ten  years  (Greenhow). 
Whether  recovery  ever  takes  place  is  doubtful.  Finney*  has  reported  an 
apparently  genuine  case  which  got  well.  Some  French  observers  (Potain) 
think  that  recovery  takes  place  more  often  than  is  supposed.  Sir  Wm.  GuU 
mentioned  a  case  of  recovery.'  Periods  of  improvement  lasting  many  months 
may  occur. 

Morbid  Anatomy. — The  panniculus  adiposus  and  subperitoneal  fat  may 
be  in  normal  quantity.  There  is  rarely  great  emaciation,  nor  are  the  organs 
blanched  and  bloodless.  The  most  constant  lesion  is  in  the  suprarenal 
organs,  which  present  a  caseo-fibrous  change,  more  rarely  simple  atrophy  or 
other  alterations.  So  frequent  is  the  caseo-fibrous  condition  that  some  writers 
(Wilks)  hold  that  it  is  the  specific  lesion  of  the  disease.  The  organs  are 
enlarged — may  weigh  several  ounces  each.  The  capsules  are  thickened,  and 
may  present  caseous  or  even  calcareous  masses.  The  normal  shape  of  the 
gland  is  lost,  and  it  forms  an  irregular  nodular  mass  closely  adherent  to  con- 
tiguous parts — liver,  kidney,  and  cava  on  the  right  side,  kidney,  spleen,  and 
often  pancreas,  on  the  left.  There  is  usually  a  good  deal  of  fibrous  thicken- 
ing and  matting  in  the  vicinity,  and  the  adhesions  to  adjacent  structures  may 
be  very  strong.  The  peritoneum  oft;en  shows  patches  of  fibroid  induration. 
On  section  the  diseased  organ  cuts  with  great  resistance,  and  to  the  touch 
has  an  almost  cartilaginous  hardness.  The  exposed  surface  shows  caseous 
masses  of  a  yellow  or  grayish-white  color,  varymg  in  size  from  a  pea  to  a 
walnut,  imbedded  in  a  grayish  semi-translucent  fibrous  tissue,  pale  when 
first  cut,  becoming  reddish  on  exposure.  These  caseous  masses  may  undergo 
softening  or  calcification,  and  pockets  of  pus  are  not  uncommon.  Definite 
small  miliary  granulations  are  not  often  seen,  though  nodular  grayish-yellow 
bodies  the  size  of  small  peas  may  occur.  The  strands  of  fibrous  tissue  which 
separate  and  enclose  the  caseous  masses  have  often  a  very  peculiar  translucent, 
infiltrated  appearance.  When  the  cheesy  lump  are  small,  the  amount  of 
this  tissue  is  considerable  and  gives  a  remarkable  character  to  the  section. 
Wilks  has  described  a  case  in  which  this  tissue  made  up  the  entire  mass. 
The  substance  of  the  gland  is  usually  destroyed.  The  vessels  and  nerves 
can  be  traced  to  the  organs  where  they  become  imbedded  in  the  fibrous 
tissue. 

Histf)logically,  the  soft  translucent  tissue  consists  chieflyH)f  spindle-shaped 
fibre-cells,  and  in  firmer  older  parts  of  ordinary  fibrous  stroma.  In  the 
immediate  neighborhood  of  the  cheesy  masses  there  are  round  corpuscles — 
about  the  size  of  or  a  little  larger  than  white  blood-cells — imbedded  in  a  fine 
reticulum  of  fibres.  Giant-cells  are  sometimes  found,  but  they  have  not  been 
common  elements  in  the  specimens  which  I  have  examined.  The  caseous 
substance  consists  of  granular  debris  in  which  the  remains  of  cells  and  fibres 
can  be  seen.  In  coarse  and  microscopical  features  the  lesion  resembles 
closely  local  tubercular  affections.  The  extension  is  by  a  small-celled  growth, 
which  gradually  invades  the  adjacent  parts,  extending  peripherally  as  the 
central  portions  caseate.  Distinct  miliary  granulations  are  not  often  met 
with.  The  relation  of  this  local  growth  to  tuberculosis  is  a  very  interesting 
question.  It  is  usually  regarded  as  a  scrofulous  or  tuberculous  process,  to 
which  in  its  general  features  it  quite  conforms.  I  have  been  interested  in 
ascertaining  whether  the  bacillus  tuberculosis  existed  or  not  in  the  local 
lesion.  In  Cohnheim^s  laboratory  Karl  Hiiber  kindly  gave  me  an  opportu- 
nity of  examining  the  adrenals  in  two  cases,  in  only  one  of  which  were  the 

1  Dublin  Med.  Joum.,  April,  1882. 
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bacilli  evident.  Since  then  I  have  re-examined  the  fibro-caseous  tissue  in  Boss's 
case/  which  was  a  most  typical  one,  the  suprarenals  alone  involved,  and  in 
the  recent  case  reported  by  Pepper/  and  in  neither  have  I  been  able  to  deni* 
oDatrate  bacilli*  Future  examinations  must  decide  whether  the  local  affection 
is  in  flam  mil  to  ry  or  whether  it  belon^^  to  the  infective  granulomata. 

That  other  alterations  may  occur  in  cases  of  Addison *s  disease  ajipcaTs  well 
cetablishcd,  though  some 'still  regard  the  easeo-fibruus  change  essential  and  spe- 
cific. Atrophy  of  one  or  both  glands  has  been  frequently  seen.  Jaccoud 
fivers  7  ca^cji  in  his  tables.  Good  recent  cases  have  been  (Icjscribed  by  W,  B, 
fadden/  Hebb/  and  Goodhart.*  The  atr(:>|>hy  is  due  to  a  chrmiie  interstitial 
process  similar  to  cirrhosis  of  the  liver,  Hadden'  states  that  the  lesion  is 
identical  with  that  in  the  thyroid  gland  in  myxcedema. 

Absence  of  one  or  both  the  capsules  has  been  nuted  by  Legg,  Spender, 
Borhmd'and  Hubbard.* 

Cancer  of  the  adrenals,  by  no  means  uncommon  as  a  secondary  process, 
rarely  produces  any  special  symptoms ;  but  there  are  cases  whicli  are  difficult 
to  exchide  from  the  category  of  Addison  s  disease.  Jaccoud  gives  seveml, 
and  in  the  case  of  Edes,  often  quoted/  the  asthenia  and  discolorntion  may 
have  been  due  to  the  capsular  affection,  but  there  was  also  extensive  peritoneal 
cancer. 

By  far  the  most  constant  morbid  change  aft^r  that  in  the  adrenals  is  a 
more  or  less  widely  distributed  tubercuh)sis,  particularly  of  the  lungt*.  A 
very  considerable  profKirtion  of  the  cases  are  complicated  witli  chronic 
phthisis.  Regarding  the  diseaase  of  the  suprarenals  as  primary,  the  general 
tuberculous  affection  may  be  secitndary ;  and  it  is  just  in  the^e  organs,  as 
Weigert  has  shown,  that  the  veins  are  apt  to  be  perforated  by  tubercles  and 
systemic  infection  induced.  The  retro*peritoncal  and  mesenteric  lymj^h- 
glands  may  also  be  tuberculous.  Ulcers  of  the  ileum  may  occur,  and  swell- 
ing ijfPeyer's  glands  and  the  solitary  elements  in  the  buwels  is  very  common, 
In  Ross's  case  there  were  numerous  Ivmphoid  infiltrations  of  the  mucosa 
of  the  stomach,  chieiiy  about  the  pvlorus  ajid  cardia.  The  changes  in 
the  skin  are  confined  to  an  increase  ot  the  pigment  in  the  cells  of  the  rete 
mucosum»  most  |mjnounced  in  the  deeper  lavers  and  in  the  deeper  parts  in 
the  connective-tissue  cell«  of  the  papilUt!  and  subcutaneous  tissues.  The  con- 
dition is  not  to  be  distinguished  from  a  deqily- pigmented  scrotum  or  fn>m 
the  dark  skin  of  the  negro.  The  pigment  resembles  the  ordinary  coloring 
matter  of  the  skin,  but  is  possibly  dirferent  from  it  in  containing  no  iron,''* 
Nnthnagel  has  made"  an  exceedingly  intere!*ting  study  of  the  pigmentatiiju 
in  Athlison  s  disease,  and  concludes  that  it  is  identical  in  distribution  with 
that  in  the  skin  of  the  dark  races;  that  it  does  not  originate  in  the  cells  of 
the  rete  mucosum,  but  is  elaborated  in  deeper  cells,  about  the  vessels  of  the 
corniuiu,  and  tmnspoiled  by  them  to  the  more  superficial  layers — a  mode 
which  recent  observations  seem  Ui  show  is  the  normal  one;  and,  lastly,  that  it 
is  a  process  induced  through  the  nervous  svstem  in  some  way  as  yet  unknown. 

The  spleen  has  been  found  enlarged,  'f  he  thymus  gland  may  also  persist 
or  be  much  larger  than  normal.  In  Ross's  case  it  weighed  six  ounces.  The 
heart  and  blood-vessels  do  not  present  any  constant  changes:  the  heart  has 
been  found  small  in  scwne  cases.  Venous  engorgement  uf  the  abdominal  vis* 
cera  htia  been  noted  in  a  few  cases,  but  it  is  not  a  commun  feature.  It  was 
not  present  in  two  tvjjical  cases  which  I  have  examined. 


»  Om.  Med.  Amc.  TmnA.,  vol.  i.,  1877, 
■  BritUh  M&timl  Jourjml^  1S85. 

*  PtUk  Soc.  Tmm.,  1882. 

^  Bomton  Med,  and  LSurg,  Journal^  1867. 

•  Jimtun  M^jt  and  Surg.  Jaumcdf  1878, 
"  Loc,  cU^  Bd  ix. 
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In  the  nervous  Bystem  the  condition  of  the  abdominal  sympathetic  has 
received  special  attention,  and  in  a  number  of  cases  definite  changes  have 
been  met  with,  chiefly  of  a  sclerotic  or  chronic  nature  and  intimately  asso- 
ciated with  the  fibroid  induration  about  the  capsules.  The  nerve-cells  of  the 
semilunar  ganglia  are  described  as  degenerated,  deeply  pi^ented,  and  o^n 
present  a  new  growth  of  connective  tissue  about  and  between  the  cells. 
There  are  at  least  thirty  or  more  cases  in  which  subh  alterations  have  been 
found.  In  some  instances  the  medulla  of  the  nerves  passing  from  the  gan- 
glia has  been  found  wasted  and  the  fibres  in  a  state  of  mt^  degeneration.  In 
some  cases  these  parts  have  been  found  normal  (Foa,*  Huber,*  Hebb,*  and 
Hadden*).  In  a  most  typical  case  under  Ross  at  the  Montreal  General  Hos- 
pital, I  could  find  no  differences  in  the  cells  and  nerves,  comparing  them  with 
those  of  a  woman  dead  on  the  same  day  of  heart  disease.  More  recently,  I 
have  examined  a  case  for  Pepper  in  which  the  right  semilunar  ganglion  was 
imbedded  in  the  sclerotic  tissue  of  the  right  adrenal ;  the  nerve-cells  were 
undergoing  atrophy  from  compression ;  and  there  were  fatty  changes  and 
degenerations  in  the  nerves  connected  with  this  ganglion.  The  left  was 
uninvolved,  and  the  cells  and  fibres  appeared  normal. 

Jacquet  has  described  pigmentary  changes  in  the  ganelia  of  the  cord  as 
well  as  in  those  of  the  abdomen,  and  Guermonprez*  alterations  in  the  brain 
similar  to  those  of  senile  dementia.  At  the  Congress  in  1881  at  London, 
Semmola  of  Naples  showed  a  figure  illustrative  of  degeneration  of  the 
ganglia  of  the  abdomen,  and  also  an  infiltration  of  leucocytes  in  the  neigh- 
borhood of  the  central  canal  of  the  cord,  from  a  case  of  Addison's  disease 
without  affection  of  the  adrenals. 

Pathology. — ^The  suprarenal  organs  are  usually  grouped  with  the  blood- 
vascular  organs.  From  the  number  of  nerve-fibres — sympathetic,  pneumo- 
gastric,  and  even  phrenic — passing  to  the  medullary  part,  and  from  the  pres- 
ence of  cells  resembling  nerve-corpuscles,  Leydig  and  others  have  thought 
that  this  portion  belonged  to  the  nervous  system.  We  know  absolutely 
nothing  of  their  frmctions.  They  do  not  appear  to  be  essential  to  life,  but 
may  be  removed,  crushed,  or  destroyed  with  impunity,  though  the  operation 
is  not  without  danger  from  their  close  proximity  to  importiint  structures. 
They  are  sometimes  eongenitally  absent.  They  are  proportionately  larger 
during  fa^tal  life,  but  they  do  not  appear  to  atrophy  as  ae:e  advances  ;  indeed, 
it  would  appear  from  the  observation  of  Mattei  (Jaccoud)  that  they  augment 
in  volume  with  increasing  years.  Their  chemistry  has  attracted  much  atten- 
tion. Vulpian  has  described  a  material  which  gives  a  green,  blue,  or  black 
color  with  perchloride  of  iron,  and  with  oxidizing  substances  a  rose-red ;  and 
the  same  observer  found  also  hippuric  and  taurocholic  acids.  Leucin,  marga- 
rin,  myeline  (Segilsohn),  and  a  special  coloring  matter  (Arnold),  have  been 
described.  Henle  has  pointed  out  that  the  central  part  in  the  horse  became 
of  a  rich  brown  with  bichromate  of  potash  from  the  reduction  of  the  brown 
oxide  of  chromium.  MacMunn's*  observations  on  the  spectroscopic  appear- 
ance of  the  pigment  of  the  suprarenals  point  to  these  glands  as  in  some  way 
concerned  with  the  transformation  of  the  effete  coloring  matters  of  the  body. 

An  immense  number  of  experiments  have  been  made  with  a  view  of  ascer- 
taining the  function  of  these  bodies,  and  extiroations,  crushings,  etc.  have 
been  made — among  others  by  Brown-S^quard,'  Gratiolet,*  Phillipeaux,*  Har- 
ley,**  Nothnagel,"  the  general  result  of  which  appears  to  be  that  they  are  not 

>  Virchow-IIirsch,  1879.  '  Virchou/s  ArcJiiv,  86.  »  Laneety  1883,  L 

*  Loc.  cit.  *  Quoted  by  Burger,  loc,  eit 

•  Paper  read  before  the  Physiological  Society  of  London,  Journal  (/  Am.  Med,  Asaoe^ 
1886,  March  21. 

'  Archills  atiirale,  1 858.  » Ibid,  1 856,  ii.  •  Ibidy  1858. 
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important  organs  and  that  they  have  no  influence  in  the  production  of  pig- 
ment. Recently,  Tizzoni  *  baa  stated — as  Brown-S^iuard  had  done — that 
pi^^mentation  followed  extirpation  in  the  rabbit ;  but  there  is  a  large  amount 
of  negative  evidence  by  moat  careful  oliservers;  a«,  for  example,  JNothnagel, 
who  found  no  change  in  153  animals  in  which  he  had  destroyed  the  erupra- 
renals. 

Various  attempts  have  been  made  to  explain  the  phenomena  of  the  disease, 
to  two  or  three  of  which  we  shall  refer : 

1st.  That  the  disease  is  directly  dependent  upon  destruction  of  the  capsules 
and  consequent  abnegation  of  their  functions.  This  was  the  view  of  Addison, 
and  it  appeared  to  be  supported  by  the  experiments  of  Brown-S^quard  (per- 
formed tibortly  after  the  publication  of  Addbon's  memoir),  who  held  that 
after  extirpation  of  the  glands  pigment  accumulated  in  the  blood;  which  he 
explained  on  the  supposition  that  their  function  wiis  the  disposal  of  a  mate- 
rial in  the  blood  readily  converted  into  pigment.  Subsequent  experiments 
appear  to  have  demonstrated  conclusively  that,  like  the  spleen,  the  adrenals 
are  not  necessary  to  life,  and  that  no  important  changers  occur  after  their 
removal,  or  even  after  the  induction  of  caseous  and  fibroid  induration  (Noth- 
nagel),  A  much  stronger  argument  against  this  view  b  found  in  the  fact 
that  cases  have  been  reported  in  which  the  capsules  presented  little  or  no 
change/''  Taylor'  held  that  the  pigmentation  was  induced  by  destruction  of 
the  cortical  part  of  the  organs,  and  the  general  nervous  phenomena  by  involve- 
ment of  the  central  part,  which  hns  such  close  relation  with  the  nerve-struc- 
ture.    This  view  has  again  been  advanced  by  B.  Fenwick,* 

2d.  That  it  is  an  aflection  of  the  abdominal  sympathetic  system,  inducetl, 
most  commonly,  by  capsular  disease,  but  also  by  other  chronic  aflections 
which  implicate  the  solar  plexus  and  its  ganglia.  Addison  hinted  at  this 
fXplanalion,  and  had  the  ganglia  examined  in  one  of  his  cases,,  but  Schmidt 
>f  Amsterdam  (1859)  was  the  tirst  to  point  out  the  possible  connection  and 
to  record  a  case.  Many  corroborative  observations  have  since  been  made, 
and  this  view  has  the  support  of  the  leading  authorities.  The  change  which 
have  been  met  with  are  very  varied — fibroid  thickening  of  the  sheatlis  with 
atrophy  of  the  nerve-tubes,  fatty  degeneration  and  wasting,  excessive  pigmen- 
tation of  the  cells,  myxomatous  degeneration  of  the  stroma  of  the  semilunar 
unglia,  and  in  a  few  instances  there  have  been  changes  in  the  spinal  cord. 

e  chronic  c-aseo-fibrous  process  in  the  capsules  seems  specially  prone  to 
volve  contiguous  tissues,  and  the  close  proximity  of  the  semilunar  ganglia 
renders  them  more  liable  to  be  attacked  by  the  sclerotic  process  thsin  in  other 
atfections  in  the  vicinity,  such  as  aneurism  or  tumors.  According  to  this  view, 
the  symptoms  of  AddisonV  disease  are  to  be  regarded  as  the  expression  of  a 
severe  nutrition  disturbance  caused  by  a  morbid  state  of  the  sympathetic  gan- 
glia, or,  as  ^mmola  puts  it,  the  entire  affection,  beginning  witn  disturbance  of 
diction  and  running  its  course  with  asthenia,  low  temperature,  and  marked 
debility  in  the  oxidation  and  nutritive  processes,  is  ii  pathological  demonstra- 
tion of  the  physiological  functions  of  the  sympathetic  ganglia.  The  pigmen- 
tation mav  have  its  origin  in  changes  in  the  trophic  nerves,  and  the  [pro- 
nounced debility  is  the  outcome  of  the  disturbed  chemical  activity  in  the 
tiaette-elements.  It  is,  in  abort,  a  disease  of  the  nervous  system  of  organic 
life.  Greenhow,  who  is  a  strong  advocate  for  this  view,  also  thinks  that  tlie 
circulatory,  respiratory,  and  digestive  symptoms  may  in  part  be  due  to  impli- 
cation of  the  pneumogastrics,  the  peripheral  branches  of  which  are  frequently 

1  Lancet,  1884,  ii. 

*  C&re  mmi  he  exercised  in  the  examination  of  app&rentlv  normal  capaulea.  There 
may  be  eitenjjive  small-celled  infiltration  and  destruction  of  tlitj  gland-elemento  williont 
cither  reduction  or  increa^  in  61  ze. 

*Loc,ciL  *  Patk  Soe,  Trant,,  xxxiii.,  I8S2. 

Vol,  in,— 60 
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involved  in  the  thickened  tissues  about  the  capsules.  The  feeble  action  of  the 
heart,  small  pulse,  the  nausea,  vomiting,  and  the  gasping  respiration,  may  arise 
reflexly  from  irritation  of  these  branches. 

There  are  about  thirty  cases  on  record  in  which  changes  have  been  found  in 
the  sympathetic  system.  Kiesel  ^  compares  the  symptoms  of  Addison's  disease 
with  those  which  follow  extirpation  of  the  semilunar  ganglia  in  animals.  There 
is  a  paralysis  of  the  vaso-motor  nerves  of  the  abdominal  viscera,  induced  either 
by  degeneration  of  the  ganglia  or  reflexly  by  irritation,  and  consequently  the 
blood  accumulates  in  these  parts,  and  there  ib  a  corresponding  spamemia  of 
other  organs,  which  explains  the  weak  circulation,  anemia  and  the  heart 
symptoms,  fainting,  and  loss  of  energy.  Recently  this  theory  has  been  advo- 
cated by  F.  P.  Henry.* 

The  occasional  occurrence  of  pigmentation  of  the  skin  in  abdominal  tuber- 
culosis, retro-peritoneal  tumors,  cancer  of  pancreas,  and  in  uterine  irritation 
lends  support  to  this  view. 

The  weak  points  of  this  view  are — ^the  doubtfiil  nature  of  the  chanees  in 
the  ganglia  and  the  nerves  in  many  cases.  Mere  increase  of  the  normsQ  pig- 
ment, slight  fatty  degeneration  or  swelling,  so  often  recorded,  should  not  he 
regarded  as  important,  for  they  occur  under  a  variety  of  conditions.  Of 
positive  swelling  and  redness  of  the  ganglia,  fibroid  atrophy  with  destruction 
of  nerve-cells  and  degeneration  of  3ie  nerve-fibres,  there  can  be  no  doubt, 
but  about  less  marked  alterations  opinions  will  differ  whether  they  are  truly 
morbid  or  not.  The  fact  that  in  certain  well-observed  cases  the  ganglia  and 
nerves  were  found  normal  is  hard  to  reconcile  with  a  theory  that  the  disease 
is  an  afiection  of  the  abdominal  sympathetic.  Burger  states*  that  there 
are  nine  cases  in  which  chanees  could  not  be  found,  and  there  are  the  recent 
cases  of  Huber,*  Hebb,*  Foa?  and  Hadden.^ 

Hale  Whitens  recent  observations,*  as  well  as  those  of  Saundby,*  on  the 
histological  changes  in  the  sympathetic  clearly  show  that  many  of  the 
changes  which  have  been  described  in  cases  of  Addison's  disease  are  com- 
mon in  other  affections,  and  have  probably  no  direct  association  with  the 
characteristic  symptoms  of  the  malady. 

Then,  again,  the  absence  of  the  characteristic  symptoms  of  Addison's  dis- 
ease in  so  many  cases  in  which  the  matting  and  implication  of  the  nerves 
seems  quite  as  great  as  in  capsular  disease.  In  aneurism  of  the  abdominal 
aorta  in  the  neighborhood  of  the  coeliac  axis  the  tissues  in  the  vicinity  may 
be  indurated  and  cicatricial,  the  semilunar  ganglia  compressed,  and  the 
nerve-fibres  atrophied,  without  bronzing  and  without  the  constitutional  symp- 
toms. Cases,  too,  of  retro-peritoneal  cancer  rarely  induce  pigmentation, 
though  in  some  instances — as  in  a  case  of  Paget's  (Geo.),*'*  in  which  there 
was  extensive  lymphadenosis  with  involvement  of  the  abdominal  sympathetic 
— the  bronzing  may  be  intense.  Induration  about  the  pancreas  apd  stomach 
in  cancer  has  induced  the  same  change,  and  recently  Jiirgens  has  recorded 
a  case  of  aneurism  '*  of  the  abdominal  aorta  with  symptoms  of  Addison's  dis- 
ease and  degeneration  of  the  sympathetic  nerves. 

3d.  That  the  essence  of  the  disease  is  to  be  sought  in  some  injurious  agent 
— a  poison  introduced  from  without  or  possibly  arising  within  the  body  as  a 
result  of  faulty  metabolism.  There  is  not  the  slightest  evidence  for  the  exist- 
ence of  any  such  specific  poison,  which  Averbeck,  in  his  monograph,  brings 
forward  to  account  for  the  aniemia  and  the  local  disease  in  the  capsules. 

A  more  plausible  theory,  one  closely  related  to  the  first  one  mentioned,  is 

>  DeuOiches  Archivf.  klin.  Med.,  Bd.  vii.  '  Philada.  Med.  Times,  1885,  No.  452. 

*  Loc.  cil.  *  Virchou/s  Arehiv,  Bd.  Ixxxviii. 

*  Lancet,  1883.  •  Virchow-Hirsch,  1879. 

T  BrU.  Med,  Joum.,  1885,  i.  •  Ibid.  •  Ibid.,  1883,  i. 

»•  Lancet,  1879,  i.  "  Berliner  Idin.  Woch.  March,  1885. 
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that  tlie  blood  is  gradually  poisoned  by  the  retention  of  gome  material  the 
destruction  or  alteration  of  which  it  is  the  function  of  the  adrenaJa  to  eflect. 
The  dbeaso  is  in  thib*  view  analogous  to  chronic  nrsemia. 

The  relation  of  atlections  of  the  thjroid  gland  to  myxoedema  and  cretinism, 
and  the  experimental  production  of  the^  conditions  by  the  removal  of  the 
tliyroid,  have  widened  our  view  of  the  imjiortance  of  the  ductlees  glands.  It  is 
interesting  to  note  the  analogy  between  myxoedema  and  Addison's  disease.  In 
both  there  are  distinct  histologicid  cliange:!  in  the  tiissues— in  one  an  increase 
in  the  mucin,  in  the  other  an  increase  in  the  pigment — and  in  both  marked 
nervous  phenomena :  mental  dulness,  a  progressive  dementia  in  myxajderaa, 
a  profound  asthenia  in  Addison *s  diseajge.  We  regarded  the  thyroidi  as  unim- 
poirtant  to  life  until  the  experience  of  surgeons  and  extirpation  in  monkeys 
by  Ilorsley  demonstrated  that  abolition  of  its  function  was  followed  by  a 
serious  train  of  symptoms ;  and  perhaps  the  experimental  removal  of  the 
Buprarenals  in  monkeys — so  much  more  closely  allied  to  man  than  the 
animals  hitherto  experimented  upon — may  demonstrate  that  these  little 
bodies  are  also  not  without  their  influence  upim  health. 

Although  the  view  of  disturbed  innervation  consequent  upon  involvement 
of  the  abdominal  sympathetic  meets  the  case,  theoretically,  better  than  any 
other,  and  is  at  present  widely  held,  yet  there  are  signs  of  a  return  to  the 
old  view  of  Addison,  which  has  been  so  consistently  advocated  by  Wilks.' 
The  data  are  not  yet  forthcoming  for  a  final  decision  of  the  question,  but  it 
ia  possible  that  future  inveatigatione  may  establish  the  truth  of  Addison's 
view,  that  suspension  of  the  function  of  the  glands  is  the  essential  factor  in 
the  causation  of  the  disease.  That  the  sympathetic  may  be  normal  in  gen- 
uine cases,  and  again  that  all  the  symptoms  of  the  disease  may  occur  without 
artection  of  the  adrenals,  are,  however,  facts  difficult  to  harmonize  with  either 
tiieory. 

DiAONOSiB. — It  ia  of  the  first  importance  to  remember  that  an  increase  in 
the  pigment  of  the  skin  is  by  no  means  confined  to  Addinon^s  disease,  and,  on 
the  other  hand^  that  the  constitutional  symptoms  may  be  present  without  a 
trace  of  bronzing;  and  in  their  absence  a  positive  diagnosis  cannot  be  made. 
The  conditions  which  give  rise  to  a  deepening  of  the  color  of  tlie  skin  are — 
(1)  Abdominal  growths,  tubercle,  cancer,  lymphoma.  The  patches  of  pig- 
mentation in  such  cases  are  usuully  scattered,  most  often  about  the  face  and 
forehead.  Occaaionally  the  pigmentation  may  be  deep  and  extensive,  as  in 
one  case  I  saw  of  abdominal  tuberculosis  believed  to  be  Addison's  disease. 
Gu<?neau  de  Mussey"  has  called  special  attention  to  the  frequency  of  this 
complication  in  chronic  tuberculous  peritonitis.  Pigmentation  may  also  be 
on  the  mucous  surfaces  in  these  cases.  (2)  Pregnancy,  in  which  the  discol- 
oration m  usually  limited  to  the  face»  the  so-called  masque  des  femmes  en- 
ceinte, and  which,  it  is  to  be  remembered,  does  not  always  disappear  with  the 
pregnancy.  Chronic  uterine  disease,  especially  fibro-myoma,  is  a  very  com- 
mon cause  of  patchy  melasma.  (3)  Hepatic  disease,  which  may  induce 
definite  pigmentation  as  well  as  the  yelk>w-brown  color  of  jaundice.  Over- 
worked persons  of  constipated  habit  and  sluggish  livers  may  present  a  patchy 
staining  about  the  face  and  forehead,  (4)  The  vagabonds  discoloration, 
caused  by  the  irritation  of  lice  and  dirt,  may  reach  a  high  grade,  and  has 
been  mistaken  in  several  instances  for  the  pigmentation  of  Addison's  disease. 
(5)  In  rare  instances  tliere  may  be  deep  discoloration  of  the  skin  in  connec- 
tion with  melanotic  cancer — so  deep  and  general  that  it  has  been  confounded 
with    melasma  suprarenale.     Wagner,*  Wickham  Legg,*  and   Falls*   have 

*  Ducunions  at  Pathological  Society  of  London,  session  1884-85. 
'  Etude  tw  la  Phmentation  de  ia  Fae»  dans  la  Tubereulose  ahflfmiiTmiri,  Paris,  3879. 
'  Arekiv  da-  Hei&wuU,  6d.  v.  *  Fdih.  Soe.  Trans.^  London,  vol.  xxxv.,  1884. 

» JftOodflU  Med.  Time^  1883. 
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deecribed  remarkable  cases  of  the  kind.  The  occtu 
coma  of  the  choroid  or  skin  should  render  the  diamoc 
enough,  but  if  deep  seated  a  difficulty  might  readily 

It  must  be  borne  in  mind  that  there  are  cases  withoi 
the  profound  asthenia  and  gastric  symptoms  are  the  pr< 
as  mentioned  above,  these  cases  seem  to  run  a  very  a 
they  have  been  mistaken  for  typhus. 

Treatment. — As  cure  is  out  of  the  question,  the  trea 
and  directed  to  the  avoidance  of  certain  perils  associi 
We  have  no  means  of  checking  the  progress  of  the  cap 
per  advises  counter-irritation,  and  m  uie  early  stages 
used.  Eest  of  mind  and  body  must  be  enjoined,  and  tl 
and  exhaustion  set  before  the  patient.  Even  in  the  eai 
may  occur.^  The  sense  of  weakness  and  tire  at  times  b 
vated,  and  may  deepen  into  attacks  of  the  most  profc 
which  the  patient  should  be  strictly  confined  to  bed.  It 
that  special  dangers  occur.  Greneral  tonic  measures  s 
the  support  of  the  strength.  When  there  is  ansemia,  ir 
Greenhow  speaks  of  the  good  effects  of  the  citrate  or  p 
glycerin.  Arsenic,  strychnia,  phosphorus,  have  been 
vidual  cases.  Gralvanism  has  been  used,  but  without 
paroxysms  of  profound  asthenia  call  for  stimulants 
ammonia.  The  gastro-intestinal  symptoms  reauire  th 
ment.  Bismuth,  hydrocyanic  acid,  creasote,  soda-watei 
will  be  found  useful  in  a]la3ring  the  vomiting  and  irrita 
in  some  cases  these  symptoms  prove  most  intractable, 
must  be  given  with  very  great  caution  on  account  of  t 
diarrhoea  and  serious  collapse.  The  constipation,  whicl 
best  treated  by  mild  enemata.  The  greatest  care  shou 
diet,  which  should  be  plain  and  easily  digested.  Thou^ 
directly  dependent  upon  the  state  of  the  stomach,  yet 
irregularities  in  eating  may  induce  the  gastric  attacts. 
irritability  of  the  stomach  the  patients  seem  to  do  best  < 

*  Quite  recently  an  active  professional  man  consulted  me  for 
hands,  and  he  had  had  one  fainting  spell.  With  the  concui 
advised  to  give  up  business  for  a  year  and  live  quietly  abroa( 
was  so  good  and  the  pigmentation  so  limited  that  there  seemed 
was  not  Addison's  disease.  He  went  home  and  prepared  to  foil 
second  sudden  attack  of  syncope  proved  fatal. 
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-There  may  he  four  glands,  two  on  each  side.  More  ooni- 
monly»  there  are  small  supplementary  organs — glandulse  6uccenturiat4ie — situ- 
ated in  the  neigh borhtioa,  &eldt>m  rejicliing  the  size  oi'  a  pea.  Grawitz  hua 
recently  shown  that  many  of  the  small  adenomas  of  the  kidney  are  in  reality 
minute  portions  of  suprarenal  tissue  which  have  become  included  in  the  course 
of  the  development  of  these  organs.  Fusion  of  the  two  glands  has  been 
obser\^ed  (KJebs).     They  may  be  absent.' 

It  is  curious  how  liable  the  suprarenak  arc  to  anomalies  in  position  or  form 
in  connection  with  defective  development  of  the  brain  and  eord.  In  anen- 
cephalous  monsters  the  glands  may  oe  absent  or  very  small.'  In  one  instance 
I  tound  them  normal  in  size,  but  they  were  below,  not  above,  the  kidneys. 

Atrophy. — Extreme  wa^thig  may  be  met  with  m  an  accidental  circum- 
stance i  there  may  be  only  a  trace  of  gland-tiBsue  letl.  Several  such  speci- 
mens have  been  found  in  association  with  Addison's  disease.  There  may  be 
an  interstitial  growth  of  fibrous  tissue,  cirrhosis,  with  shrinking  of  the  organ. 
More  often  the  glands  are  larger  and  harder  in  connection  with  the  cyanotic 
induration  of  heart  disease.  It  is  stated  by  some  writers  that  the  adrenals 
of  the  negro  are  larger  than  those  of  the  European  races — a  statement  which 
I  have  not  been  able  to  confirm  in  several  obse nations. 

Apoplexy.— In  the  new-born  and  young  children  congestion  is  not  infre- 
quent. Hemorrhage  into  the  central  medullary  substance  is  by  no  raeang 
uucomraon,  cither  on  one  side  or  bilaterah  The  amount  may  be  considerable, 
and  the  glands  greatly  distended,  forming  large  tumors, 

iNFLAJJiMATiON. — Suppuration  is  rare  except  in  connection  with  the  caseo- 
tibrous  change  already  described  as  specially  associated  with  Addison's  dis- 
ease?. Absceanes  in  the  vicinity,  as  from  caries  of  the  spine,  may  involve  one 
or  both  capsules. 

Dkoeneeationh.— Fatty  changes  are  very  common,  particularly  in  the 
cortical  layer,  which  then  has  a  light-yellow  color,  instead  of  the  normal 
flark  gray-red.  Yellow  oil-drops  appear  to  be  normal  constituents  of  the  cells 
-of  the  cortex. 

Amyloid  degeneration  may  occur,  hut  only  in  connection  with  similar 
changes  in  other  organs.  The  glands  are  enlarged,  very  firm,  and  the  medul- 
lary part  translucent.  The  iodine  reaction  shows  it  to  be  limited  to  the 
fibrous  septa  and  blood-vessels. 

The  brown  pigment  of  the  intermediate  zone^  zona  reticularis,  may  be 
greatly  increased.  Normally  in  man,  the  amount  is  very  variable,  and  the 
deeper  color  may  lie  due  to  congestion  of  the  blood -vessels, 

CyeTS  with  serou.n  or  hemorrhagic  contents  are  occasionally  found,  chiefly 
in  the  cortical  part.  They  may  be  multiple.  Hydatid  cysts  have  been  met 
with, 

TuMotLH  are  not  very  uncommon.  Cancer  may  attack  them  primarily,  but 
more  often  tliey  are  involved  in  secondary  growths  after  carcinoma  of  stomach 
or  other  organs.     They  are  not  infrequently  aflected  in  cancer  of  the  kidneys 

*  Defect  of  adrenaU  is  very  rare.  There  are  not  a  few  oWrvation*  in  wbich  it  is  stated 
that  the  right  gland  waa  aheent.  Now,  if  tJie  examination  it)  not  made  with  care,  and 
pariiculai'lj  if  the  liver  lh  removed  firt<ii,  the  right  ^land  may  be  takea  away  with  it 
ek«ely  lodged  in  the  f<)fi8ii  suprarcnalis^,  and  m  eseape  oliservatioD.  Time  and  again  have 
I  directed  the  atteniion  of  the  atiident  making  the  autopay  to  the  tight  atlrenal  on  the 
under  surface  of  the  liver. 

^  Lomer,  Virchouft  ArchWf  Bd.  xc;  Weigert,  ibid.,  B*L  c. 
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by' direct  extension  of  the  growth.  Sarcomas  are  ah 
m&j  form  large  masses  the  size  of  the  foetal  head.  The 
These  varied  pathological  conditions  are  not  usuall 
special  or  distinctive  symptoms,  and  in  the  ^reat  majori 
unsuspected  during  life.  The  organs  may  be  totally  dc 
cing  any  of  the  phenomena  of  Addison's  disease.  In 
bronzing  of  the  skin  has  been  met  with. 


DISEASES  OF  THE  SPLEEN. 

Br  L  K  ATKINSON,  M.  R 


Morbid  processes  affecting  the  spleen  have  beeo  and  remain  involved  in 
great  obscurity.  Older  writers,  who  were  accustomed  to  reach  their  conclu- 
gions  in  great  meiLsure  through  the  observation  of  symptoms  alone,  were 
obliged  in  the  absence  of  anything  like  correct  knowledge  of  anatomy,  phys- 
!  iology,  and  pathology  to  supply  from  the  imagination  most  of  tlieir  theories 
of  disease.  Untrammelled  by  the  bonds  of  accurate  investigation  and  ignor- 
ant  of  pathological  anatomy,  they  found  no  difficulty  in  imcribing  to  various 
parts  and  organs  peculiar  groups  of  symptoms,  l)oth  physical  and  moral ;  and 
for  a  number  of  these  the  spleen  was  held  res{n>nsible.  We  now  know  that 
many  of  the  symptoms  thus  supposed  to  indicate  splenic  disease  depend  upon 
alterations  in  other  parts  of  the  body,  and  may  be  observed  in  persons  pos- 
sessing perfectly  healthy  spleens.  But  while  we  have  learned  that  symptomg 
formerly  supposed  to  depend  upon  splenic  disorder  may,  in  reality,  have 
nothing  to  do  with  this  organ,  we  still  remain  ignorant  of  many  of  the  real 
symptoms  of  splenic  disease,  as  well  as  of  manv  of  the  morbid  conditions 
that  induce  them.  Such  knowledge  as  we  have,  towever,  is  based  upon  com- 
parisons of  symptomatology  with  dead-house  revelations  and  the  experience 
of  the  liihnratory,  and,  while  as  yet  imperfect,  cannot  fail  to  increase  under 
modern  methods  of  research. 

In  order  to  begin  the  study  of  diseaBes  of  the  spleen  in  an  intelligent  man- 
ner it  i^  manifestly  necessary  to  have  some  settled  tdeiis  regarding  its  anatomy 
and  physiology.  No  a[)ology  is  needed,  therefoiv.  for  the  brief  anutondcal 
and  physio  logical  descriptions  that  follow. 

The  »?pleen  is  the  largest  of  the  ductless  glands',  an<l  is  i-ituated  in  the  left 
hypochondriac  region.  It  is  of  a  dark  slate  or  bluish-gray  color,  and  otlen 
of  wrinkled  appearance.  It  is  of  soft,  friable  structure.  It  rests  between 
the  stomach,  diaphragm,  and  left  kidney,  and  in  form  resembles  a  flattened 
oval  It  extends  from  the  level  of  the  eleventh  rib,  beginning  one  or  two 
centimeters*  dist4tnt  from  the  vertebnil  column,  downward  and  forward  to  a 

fosition  about  four  centimeters  from  the  point  of  the  eleventh  rib  (Lushka). 
t  is  separated  from  the  ninth,  tenth,  and  eleventh  ribs  by  the  diaphragm.  It 
presents  two  surfaces — one  external  and  convex,  facing  the  diaphragm  ;  the 
other  internal  and  concave,  applied  to  the  cardiac  end  of  the  stomach.  The 
hilum  divides  the  internal  porti^ui  into  two  parts  by  a  deep  fissure,  which 
marks  the  line  of  attachment  of  the  gastro-splenic  omentum.  The  larger 
and  anterior  part  is  bound  to  the  fundus  of  the  stomach  by  delicate  areolar 
tissue,  and  the  posterior  and  smaller  portion  to  the  lel^  piUar  of  the  diaphragm 
and  the  left  i?upra renal  c^ipsule.  The  upf>er  portion  is  connected  with  the 
diaphragm  by  peritoneum  forming  a  susjKmsor}^  ligament.  The  bottom  of  the 
hilum  is  perforated  by  a  number  of  o|)enings  for  the  transmission  of  blood- 
vessels, nerv^es,  and  lymphalitis.  The  anterior  border  of  the  organ  is  notched 
and  thinner  than  the  posterior  border.  The  pointed  lower  end  touches  the 
splenic  flexure  of  the  transverse  colon  and  rests  upon  the  costo-colic  ligament 
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The  spleen  varies  in  size  and  weight  within  wide  limits, 
in  adults  is  250  grams,  its  length  from  11  to  13  centimetc 
from  4  to  6  centimeters  (Orth).  Its  volume  is  from  150 
meters.  According  to  Gray,  the  proportionate  weight  of  i 
the  whole  body  varies  from  1 :  320  to  1 :  400,  gradually  c 
age,  when  the  proportion  becomes  as  1 :  700. 

In  the  vicinity  of  the  spleen  are  often  found  a  num 
similar  to  it  in  structure.  These  are  known  as  acces8( 
usually  situated  in  the  gastro-splenic  or  in  the  greater  om 
ments  of  the  viscus  are  not  very  close,  and  much  variati( 
tion  is  possible. 

Except  at  the  hilum  the  peritoneum  forms  everywhere 
of  the  spleen.  Its  peculiar  sheath  or  capsule  is  comp 
tissue  of  a  whitish  color,  prolongations  of  which  extenc 
of  the  organ  and  form  the  trabeculae  that  constitute  it 
work  and  sheaths  for  blood-vessels  and  nerves.  A  clos 
created  in  which  are  contained  the  splenic  vessels  and 
coat  and  these  trabeculse  contain  mvoluntary  muse 
with  the  elastic  fibres,  provide  for  the  changes  in  size  thi 
goes.  When  incised,  the  normal  spleen  presents  a  reddj 
its  substance  may  be  readilv  broken  down  with  the  fingei 
pulp  consists  of  a  mass  of  branched  intercommunicati 
corpuscles  of  difierent  sizes,  within  the  substance  of  wl 
blood-corpuscles  may  often  be  detected.  The  interstice 
filled  with  blood.  The  very  large  splenic  artery  eu 
numerous  branches,  ramifying  within  the  trabecular  shea 
in  pencils  of  minute  size. 

The  external  coats  of  the  smaller  arteries  are  converte 
sue,  which,  suddenly  expanding  here  and  there,  forms  t 
the  Malpighian  follicles,  which  are  supplied  with  capillar 
may  oft;en  be  distinguished  by  the  naked  eye  as  points  of 
times  attaining  the  size  of  pinheads.  These  small  arteri< 
which,  according  to  Miiller,  gradually  lose  their  cylind 
emerge  into  a  system  of  connective-tissue  corpuscles,  ir 
corpuscles  of  the  splenic  pulp  in  such  a  manner  that  tl 
the  pulp-tissue  freely,  and  is  gradually  brought  to  the 
tion  of  this  tissue  into  that  of  the  blood-vascular  83 
lymphatics  originate  in  the  arterial  sheaths  and  in  the 
former  case  they  accompany  the  blood-vessels ;  in  the  latte 
with  a  superficial  network  in  the  corpuscle.  All  join  at 
the  neighboring  lymphatic  glands.  The  splenic  nerves 
and  left  semi-lunar  ganglions  and  right  pneumogastric  r 
pany  the  branches  of  the  splenic  artery,  and  have  be€ 
the  tissue  of  the  organ. 

It  is  perfectly  ^tablished  that  under  normal  condition 
spleen  may  vary  considerably,  and  especially  during  the 
that  this  does  not  occur  through  simple  engorgement  < 
very  important  experiments  of  Roy  show  that,  in  cats  ar 
splenic  circulation  does  not  depend  upon  tlie  ordinary  b 
carried  on  "  chiefly,  if  not  exclusively,  by  a  rhythmic 
muscles  contained  in  the  capsule  and  trabeculie  of  the  org£ 
contraction  and  expansion  Roy  observed  to  occur  wi 
at  the  rate  of  about  sixty  contractions  an  hour,  with  ext 
rhythm  of  forty-six  seconds  for  the  most  rapid  and 
seconds  for  the  slowest.     He  also  observed  that  stimulatii 
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of  a  cut  eeosory  nerve,  or  of  the  medulla  oblongata,  or  of  the  peripheral  eudi 
of  both  splanchnics  and  both  vaffi»  causes  a  rapid  contraction  of  the  spleen, 
Unsatisfactory  as  is  our  knowledge  of  splenic  physiology  and  of  ha  exact 
retations  to  the  maintenance  of  life  (fur  that  the  .spleen  is  not  the  t*eat  of  a 
peculiar  and  exclusive  function  has  been  demonstrated  by  the  survival  of 
individual  after  extirpation  of  the  organ),  at  present  certain  theories  of  it.* 
nature  find  pretty  general  acce|)tance,  Thufj,  it  is  considered  that  in  the 
lymphoid  tissue  of  the  blood -ves.se Is  and  Malpii^hian  corpuscles  leucocytes 
are  produced — that  the  cells  of  the  splenic  pulp  appeiir  to  take  red  blood- 
corpuscles  into  their  interior,  where  their  disintegration  takes  place.  There 
are  not  sufficient  grounds  for  believing  that  in  the  spleen  red  blood-corpuscles 
are  formed.  Recent  observations  of  Tizzoni,  Cr6d^,  and  Zeaas  have  led  them 
to  the  conclusion  that  they  are  made  in  the  spleen ;  but  Bizzoxero  and  others 
deny  that  this  occurs  except  after  serious  hemorrhage* 

li  is  impossible  to  detect  bv  palpation  any  part  of  a  healthy  spleen,  Itj* 
area  may  be  approximately  detineti  by  percussion  alone,  though  even  by  this 
method  it  is  not  always  easy  to  determine  its  p^jsition  and  size.  Looniis 
advises  that  tlie  patient  be  {)laced  upon  his  right  side  in  order  to  facilitate 
the  examination.  The  anterior  border  of  the  spleen  is  then  **  readih^  deter* 
miaed  by  the  tympanitic  resonance  of  the  stomach  and  intestines.  Inferiorly, 
where  the  organ  comes  into  contact  with  the  kidney,  it  is  difficult,  and  often 
imposaible,  to  determine  its  boundary.  Its  superior  border  corresj>otuls  to 
the  line  which  marks  the  change  from  flatness  to  pulmonary  resonance.*' 
The  vagueness  of  these  directions  is  necessitated  by  the  difficulti<55<  of  the 
subject,  the  splenic  outlines  being  liable  to  frequent  variations.  Schuster  and 
Mosler  give  excellent  reasons  ibr  proaecuting  the  investigation  with  the 
patient  in  the  right  semi-supine  position. 


^ 


Acute  Oongestion  of  the  Spleen. 

Except  within  the  physiological  limits  already  referred  to,  acute  congestion 
of  the  spleen  never  occurs  as  a  primary  process.  Under  pathological  condi- 
tioDB  it  IS  known  to  take  place  under  a  great  variety  of  circumstances^  prht- 
dpally,  however,  m  connection  with  those  states  of  the  system  in  which  dis- 
ease is  supposed  to  depend  upon  some  specific  principle  or  germ.  To  a  minor 
extent  it  is  probable  that  splenic  congestion  accompanies  nearly  all  fi^brile 
conditions,  and  from  the  border-lands  of  health  to  that  highest  and  most 
intense  degree  of  hypeiiemia  by  which  the  organ  acquirer  a  vohime  an<l 
prominence  that  have  caused  it  to  be  designated  as  acute  splenic  tumor,  all 
gradations  may  be  observed,  though  in  many  instances  these  may  be  so  slight 
a«  to  be  incapable  of  recognition  clinically,  and  are  onlv  brriught  to  our 
knowledge  through  necroscopic  examination.  The  congestion  becomes  most 
marked  in  the  course  of  the  acute  specific  fevers.  In  typhus  and  tyjihoid 
fevers,  in  small-pox,  scarlatina,  diphtheria,  in  epidemic  cerebro-spinal  menin- 
gitis, in  acute  tuberculosis,  in  erysipelas,  puerperal  fever,  in  conditions 
of  blood-poisoning  and  in  malarial  fevers,  more  especially  thosi^  of  more 
severe  type,  it  reaches  its  highest  development.  According  to  Friedreich,  a 
form  of  pneumonia  (diBering  from  ordinary  croupous  pneumonia  in  iti*  ser- 
piginous  course),  acute  raryza,  and  acute  pharyngitis  and  tonsillitis  are 
aci-ompanied  by  enlargement  of  the  spleen  in  consequence  of  the  septic 
nature  of  these  disorders.  During  the  fever  of  secondary  syphilis  a  splenic 
enlargement  purely  hyperfemic  in  character  may  sometimes  !>e  detected. 
Similar  conditions  are  occ-asionally  observed  in  a  number  of  other  atfections. 
This  tendency  of  the  spleen  to  active  congei>tion  is  to  be  accounted  for  by  its 
peculiar  anatomical  structure,  whereby  unusual  facilities  for  hy|jenemia  are 
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aflforded,  more  especially  in  the  infective  fevers,  in  the  course  of  which  the 
organic  germs  wnich  are  supposed  to  constitute  their  essential  principles 
collect  in  the  pulp,  and  by  their  accumulation  and  multiplication  serve  to 
excite  a  more  or  less  intense  determination  of  blood  to  the  part,  the  organismB 
themselves  being  taken  up  by  the  leucocytes  and  connective-tissue  corpuBcles 
composing  the  pulp.  We  can  thus  account  for  the  multitudes  of  these  organ- 
isms to  be  found  in  the  splenic  pulp  after  various  infective  disorders,  as  in 
relapsing  fever  as  observed  by  Ponfick,  in  pysemia  by  Birch-Hirschfeld,  and 
in  splenic  fever  of  animids  by  various  observers.  The  less  intense  degrees 
of  congestion  occurring  during  the  various  specific  fevers  and  in  many  simple 
febrile  disturbances  are  usually  so  slight  as  not  to  attract  attention.  When 
the  hypersemia  has  been  unduly  prolonged,  as  more  especially  occurs  as  a 
result  of  chronic  malarial  poisoning,  leucocythsemia,  pseudo-leucocjrthsemia, 
or  Hodgkin's  disease,  there  is  a  well-pronounced  tendency  toward  permanent 
structural  changes  and  the  development  of  hypertrophy. 

Symptomatology. — ^Milder  degrees  of  congestion  do  not,  generally,  reveal 
their  existence  by  sjrmptoms,  and  those  of  more  pronounced  character  give 
for  the  most  part  signs  that  are  vague  and  nearly  obscured  by  the  more 
prominent  features  of  the  pathological  processes  that  occasion  or  accompany 
the  splenic  changes.  It  may  happen  that  acute  spknic  tumor  of  considerable 
size  may  be  quite  painless.  It  nas  been  objected,  indeed,  that  when  pain 
accompanies  splenic  enlargements  it  is  not  attributable  to  an^  sensibility  of 
the  spleen  itself,  but  to  the  participation  of  the  investing  peritoneum  in  the 
morbid  action  or  to  the  dragging  oi  the  enlarged  organ  upon  the  parts  with 
which  it  is  connected  (Mosler).  Patients,  however,  will  often  complain  of  a 
dull,  aching  pain  and  a  sensation  of  weight  in  the  left  hypocnondrium. 
Occasionally,  this  pain  may  be  severe  and  lancinating  or  may  extend  to  the 
shoulder.  Headacne  and  various  digestive  disorders — anorexia,  vomiting, 
flatulence,  and  diarrhoea — may  prove  distressing  accompaniments.  Other 
symptoms,  such  as  melsena,  voracious  appetite,  vertigo,  extreme  ansemia  with 
its  various  concomitants,  etc.,  belong  rather  to  conditions  of  protracted  con- 
gestion where  new  formation  and  true  hypertrophy  have  been  developed. 

It  is  evident  that  it  will  often  be  extremely  difficult,  and  sometimes  even 
impossible,  to  determine  the  extent  to  which  symptoms  are  occasioned  by  the 
splenic  congestion  or  by  the  general  affection  to  which  it  owes  its  origin. 
Mosler  declares  that  he  is  nearly  always  able  to  detect  during  the  cold  stage 
of  intermittent  fever  a  peculiar  murmur  over  the  splenic  region  and  upward 
and  downward  in  the  abdominal  region,  which  he  attributes  to  the  contrac- 
tion of  the  splenic  artery.  This  murmur  he  has  not  been  able  to  perceive  in 
chronic  splenic  tumors.^ 

The  normal  splenic  area  can  only  be  defined  by  percussion,  and  congestion 
to  a  not  insignificant  extent  may  occur  without  revealing  itself  by  other  symp- 
toms than  increase  of  the  extent  of  percussion  dulness.  When  the  organ 
projects  beyond  the  margin  of  the  ribs  and  can  be  felt  by  the  fingers  of  the 
examiner,  it  is  enlarged,  unless  the  patient  is  the  subject  of  displaced  or  of 
wandering  spleen.  But  whether  the  enlargement  be  due  to  hypersemia  simply 
or  to  hypertrophy  can  only  be  determined  by  a  consideration  of  all  the  con- 
comitant circumstances.  Unless  under  the  influence  of  chronic  irritation  or 
as  a  result  of  mechanical  hyperajmia,  congestions  of  the  spleen  are  commonly 
of  sudden  development  and  of  transitory  duration.  In  ordinary  inflamma- 
tions, such  as  pleurisy,  etc.,  the  degree  of  congestion  is  so  slight  as  to  be 
unnoticeable ;  but  as  an  epiphenomenon  of  the  various  specific  fevers  the 
enlargement  occurs  rapidly  and  acquires  a  prominent  interest  in  many  cases. 
Acute  splenic  tumor,  for  example,  is  almost  of  constant  occurrence  during 
the  course  of  typhoid  fever,  and,  according  to  Friedreich,  its  presence  may 
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be  asoertaiBed  some  days  before  the  specific  symptoms  of  the  disease  bave 
declared  themselves.  A  simUar  early  development  has  been  claimed  for  it  in 
diphtheria  aud  other  aiiections.  The  cong:ested  spleen  of  typhoid  fever  and 
of  relajjsing  fever,  Ijowever^  diifers  from  that  of  most  other  aente  disorders  in 
returning  ti)  its  normal  dimensions  much  more  slowly ;  and  it  is  important  to 
remember  that  until  tlie  splenic  tumor  has  disappeared  there  is  reason  to 
believe  the  danger  of  relapse  still  imminent.  In  most  caae^a  the  enlarge- 
ment disappears  pari  passu  mth  the  disorder  that  occasioned  it.  In  malarial 
fevers  and  in  septic  diseases  the  splenic  tumor  may  acquire  excessive  dimen- 
sions. Acute  splenic  tumor,  however^  never  attains  the  dimensions  often 
encountered  in  chronic  congestion  and  hypertrophy. 

Pathology  and  Patholooicai.  Anatomy. — Simple  splenic  congestion 
presents  at  first  no  anatomical  features  diifering  from  purely  physiological 
hjpersBmia.  There  is  simply  more  blood  in  the  dilated  vessels  and  vascuhir 
spaces,  and  consequently  in  the  viscus,  than  is  usual.  Very  soon,  however, 
there  is  hyperplasia  of  the  cells  of  the  pulp.  Enlargement,  tension  of  the 
capsule,  and  diminished  consistency  of  the  spleen  appear.  Tht^  color  will 
d*^pend  upon  tlie  e^mdition  of  the  capsule,  bemg  most  dark  and  blue  when 
this  is  thinnest.  In  high  grades  of  congestion  the  parenchyma  upon  section 
will  be  found  distended  and  semi-diffluent,  and  after  acute  malarial  fever  (per- 
nicious remittent  fever),  the  organ  may  resemble  a  bag  of  half-liquid  pulp. 
Softening  in  varying  degree  may  be  found  atler  acute  congestion  from  what- 
ever cause.  In  the  congestions  due  to  some  infective  processes  at  least  addi- 
tional factors  are  introduced,  although  as  yet  definite  knowledge  of  their 
exact  pathogenetic  influence  ha^  not  been  attained.  The  observations  con- 
necting minute  organisms  with  the  origin  of  these  affections  have  been  so 
elabomte,  so  carefully  and  conscientiously  reported,  extend  over  such  wide 
ivm\  varied  fields,  that  it  m  difficult  to  refiise  to  place  reliance  in  them.  It 
seems  that  in  a  number  of  affections  the  presence  of  the^e  microscopic  organ- 
isms is  constant  and  eaaential,  and  that  the  splenic  congestion  that  accompa- 
nies them  is  a  direct  result  of  their  presence  in  the  spleen  itself.  The  micro- 
ctrganisma  will  be  found  infesting  the  cells  of  the  pulp,  and,  so  far  as  we  have 
definite  knowledge,  they  show  peculiar  characteristics  according  to  the  partic- 
ular infectious  disease  to  which  the  patient  succumbed.  While  tlie  conditions 
ill  acute  splenic  tumor  are  identical  with  those  of  inflammation,  and  in  the 
affections  properly  designated  as  septic,  should  the  life  of  the  paticut  have 
been  sutficicutly  prolonged,  may  be  found  to  have  led  to  the  formation  of 
embolic  centre^fi  with  hemorrhagic  infarctions  and  abscess,  in  infectious  dis- 
eases not  septic  they  do  not  prove  equal  to  the  production  of  suppuration. 
Where  the  action  is  acute,  resolution  will  speedily  follow  the  subsidence  of 
the  febrile  process.  But  in  prolonged  hyperaemia  new  formation  will  be 
developed,  and  the  enormous  collection  of  leucocytes  will  giv^e  a  reddish-gray 
color  to  the  organ.  This  change  will  also  be  sometimes  observed  in  the  spleens 
of  those  in  whom  the  infectious  diseases  have  run  a  more  protracted  course. 

Diagnosis. — Acute  s[jlcnic  tumor,  if  at  all  pronounced,  may  usually  be 
dia^^iiosticatcd  without  much  difiieulty.  The  development  of  an  enlargement 
in  the  splenic  region,  with  pain  and  tenderness  to  pressure,  during  the  course 
of  any  acute  febrile  disease  will  nearly  always  indicate  splenic  hyperemia. 
It  may  s*rnietimes  be  difficult  to  dctermiut  whether  the  tumor  may  not  have 
existed  prior  to  the  invasion  (jf  the  present  malady.  In  such  ctises  one  must 
have  recourse  to  the  previous  hi.story  of  the  patient,  or,  failing  in  tliis,  must 
observe  the  behavior  of  the  tumor  upon  the  subsidence  of  the  general  affec- 
tion. 

Pkoonosis. — The  prognosis  of  acute  congestion  and  acute  splenic  tumor 
will  depend  rather  upon  the  exciting  cause.  When  of  simple  origin  it  is  of 
but  insignificant  imporUince.     Even  in  specific  fevers  the  spleen  will  in  most 
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instances  return  to  its  norniftl  volume  upon  the  establishment  of  conTnle»- 
ceiice.  Rupture  of  the  spleen  has  been  known  to  oixmr  in  c^on^jestion  frrira 
severe  malarial  fever,  but  this  ih  a  most  rare  accident  in  tlie  nbgence  of  trau- 
matic iutlueuces.  The  congestion  may  become  clironic,  and  frequently  does 
become  m,  in  cases  where  the  stimulus  continues  to  exert  an  influence  upon 
the  spleen,  as  is  done  in  chronic  malarial  poisoning. 

Treatment,— The  transitory  hyperaemia  of  a  brief  malarial  attack  or  of 
any  ordinary  febrile  seizure  will  disappear  with  its  exciting  cause,  and  will 
re<|uire  no  special  treatnient.  For  the  acute  confjestions  of  mo&t  ^iHjcific 
fevers  but  little  ip  to  be  done  except  through  attention  to  the  genenil  condi- 
tion I  it  is  only  when  pain  and  discomfort  in  the  splenic  region  are  §ui!ieient 
to  attract  the  attention  of  the  patient  that  meiisures  for  the  relief  of  the  con- 
gestion will  he  necessary.  In  that  most  common  exciting  cause  of  it,  mala- 
ria! fever,  patients  will  often  complain  bitterly  of  the  pain  in  the  left  hypo- 
chondrium  for  some  time  after  the  febrile  attack  has  been  overcome, '  In 
such  cases  it  may  be  pretty  safely  concluded  that  the  poisonous  influence  of 
the  malaria  has  not  been  entirely  overcome,  and  the  proper  employment  of 
quinine  and  other  derivatives  of  Peruvian  bark,  and  bitter  tonic*,  will 
undoubtedly  prove  most  serviceable.  In  very  many  cases  benefit  may  be 
derived  from  local  applications.  Experiment  -has  clearly  shown  that  the 
stimulation  of  tht)  splenic  nerves  is  capable  of  effecting  a  notable  reduction 
in  the  bulk  of  the  organ.  Clinical  experience  gives  similar  proofs,  and  cold 
effiisions,  evaporating  lotions,  etc,  will  sometimes  secure  prompt  unloading  of 
the  spleen ;  indeed,  Hosier  considers  that  there  is  danger  in  treating  the  acute 
splenic  tumor  of  typhus  fever  of  inducing  unfavorable  changes  by  the  too 
sudden  reduction  of  its  bulk  by  local  applications*  The  use  of  stimulating 
applications  to  the  splenic  region  will  also  prove  beneficial  in  many  case^. 
Among  the  most  valuable  of  these  will  be  found  the  tincture  of  iodine. 


Chronic  Congestion  and  Enlargement  of  the  Spleen. 

Within  narrow  limits  there  may  be  simple  increase  in  the  9\m  of  the  spleen 
from  hvjpersemia,  without  alteration  of  the  relations  between  it^  structural 
parte.  The  common  results^  however,  of  hypenemia  of  long  standing  are 
overgrowth  of  the  elements  of  the  reticuhim,  with  new  formation  of  eonnco- 
tive  tissue  and  hyperplasia  of  the  pulp-tijisue.  This  condition  of  chronic 
enlargement  or  hypertrophy  of  the  spleen  may  develop  as  a  result  of  chronic 
active  hypenemia  or  through  passive  or  mechanical  engorgement  of  the  portal 
systenL  Chronic  active  hypera^mia  of  the  spleen  is  in  much  the  greater 
number  of  instances  caused  by  chronic  malarial  poisoning.  It  also  occurs  aa 
a  cause  or  a  result  of  leucocytha^mia  and  of  pseudo-leucocythtemia  or  Hodg- 
kin's  disease,  and  is  always^  associated  with  more  or  less  true  hvpertrophy  of 
the  structural  elements  of  the  organ,  Enhirgement  from  tfie  above-men* 
tioned  causes  constitutes  the  vast  majority  of  those  abnormalities  generally 
designated  as  chronic  splenic  tumor.  In  persons  living  in  malarious  coun- 
tries, and  subjected  for  prolonged  periods  to  the  intoxicating  influence, 
the  peculiar  si)lenic  enlargement  tends  to  become  chronic.  After  the  earlier 
attacks  the  sjileen  returns  more  or  less  promptly  to  its  normal  dimen- 
sions. Usually  it  is  onlv  after  reiieatcd  attacks  of  intermittent  or  remittent 
fevers»and  often  only  after  exposure  to  the  malarious  inlluence  for  years,  that 
the  snleni'j  tumor  becomes  established  as  a  permanent  disorder  and  assumes 
the  characteriHtie??  that  have  secured  for  it  the  popular  denomination  ague- 
cake.  Persons  living  in  the  localities  referred  to  mny  develop  this  enlarge- 
ment without  ever  having  had  unec|uivocal  attacks  of  malarial  fever.  They 
will  betray,  however,  the  eHects  of  the  poisoning  by  malarial  neuralgias  mA 
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neuroses  or  by  a  well-raarked  periodicity  in  the  course  of  siniple  maladies,  or 
they  will  exhibit  its  eilects  by  the  peculiar  fnciea  and  by  general  paludal 
cacliexia,  Uuder  these  conditious  the  splenic  eiihirgement  sometimes  attuius 
enormous  proportions. 

Splenic  enlargement  of  considerable  extent  may  result  from  mechanical 
hypenemia  of  the  portal  circulation  from  ciiTh<»si3  of  the  liver.  It  is,  how- 
ever, certainly  not  a  necessary  consequence  of  cirrhoais,  since  this  may  exist 
to  a  primimnced  degree  and  yet  the  spleen  remain  normal— a  conditi<m  that 
is  probably  favored  by  extensive  distribution  of  muscular  and  elastic  fibres 
to  the  viscus,  that  enable  it  to  a  great  extent  to  regulate  its  own  circulation. 
On  the  other  hand,  the  spleen  may  be  atrophied  by  a  fibrotic  contraction  of 
itfl  trabecular,  the  result  of  long-standing  hypcrplusia.  Chronic  engorgement 
and  enlargement  of  the  epJeen  may  also  result  from  mechanical  obstruction 
to  the  systemic  venous  circulation,  especially  that  due  to  ioifufficiency  of  the 
mitral  valve,  whereby  obstruction  to  the  portal  circulation  arises  secondarily. 
(The  ulcerative  endocarditis  of  septic  origin  is  associated  with  splenic  con- 
gestion, which  is,  however,  always  of  the  acute  active  variety,  and  compli- 
cated ibr  the  most  part  with  emlMlic  abscess  and  hemorrhagic  infarction.) 

SYMinoMATOLOGY.— Lijiig-continued  or  frequently -recurring  attacks  of 
splenic  bypersemia,  occurring  under  the  stimulus  of  chronic  malarial  pcuson- 
ing  or  uf  ieucocythfcmia  or  pseudo-leucocytha^mia,  will  ultimately  induce 
those  structural  changes  that  result  in  new  Ibrmation,  Enlargements  from 
the  two  latter  diseasfs  will  be  more  appropriately  considered  elsewhere.  After 
rcpeate<l  attacks  of  remittent  or  intermittent  fever  or  other  forma  of  malarial 
intoxication  the  symj>tonis  of  acute  will  gradually  merge  into  those  of  chronic 
congestion.  They  will  usually  prevail  to  a  more  intense  degree.  The  drag- 
ging weight  of  the  tumor  will  excite  pain,  and  may  render  rest  upon  the 
right  side  too  uncomfortable  to  be  indulged  in.  Hemorrhage  from  the  stom- 
acli  and  bowels  may  occur,  and  at  tinici*  will  be  ejtcessive.  The  patient  may 
be  rtxluced  to  an  extreme  degree  by  tlie  profuse  and  repeated  losses  of  blood, 
lu  the  iiUervuls  of  the  malarial  attacka  the  temperature  will  be  unelevatcd, 
and  the  pulse  may  be  slow  and  irrt^guliir,  thi>ugn  otlener  ieeble  and  rapid. 
All  the  hvjuptunif*  will  be,  however,  commingled  with  those  from  otner 
caubes,  Ihose  of  malarial  cachexia  will  sometimes  be  very  pronounce<l. 
The  pale»  sallow  complexion,  the  pallid  \\\r^,  tlic  extreme  anaemia  and  gen- 
erally unhealthy  aspect,  and  the  general  symptoms  accompanying  such  states, 
the  history  of  miasmatic  fevcra,  of  characteristic  neuralgia.^,  etc.,  wiU  gen- 
erally bo  present,  ffidema  may  be  observed,  but  will  usually  be  hydrgemic 
in  origin.  Anomalous  symptoms  due  to  the  &\T^temic  condition  will  be  often 
developed  when  the  enlargement  arises  from  other  than  malarial  causes. 

Under  the  influence  of  the  latter  cause  the  spleen  may  acquire  many  times 
it«  normal  dimeimions,  and  may  easily  be  felt  below  the  border  of  the  Hbs, 
where  its  irregularly  curving  and  notched  border  will  serve  to  identify  it. 
The  tumor  sometimes  becomes  so  large  that  it  reveals  its  presence  by  causing 
a  bulging  and  asymmetry  appreciable  by  the  patient.  Here,  however,  con- 
gestion will  have  been  supplanted  by  hypertrophy.  The  tumor  may  vary 
^eatly  in  size.  It  may  fall  the  left  part  of  the  abdominal  cavity,  reach- 
mg  to  the  pubt^  and  distending  the  belly-wall  with  its  dense  enlargement, 
rlull  u|Kjn  percussion,  and  perhaps  moving  within  narrow  limits  under  the 
hand  of  the  examiner.  This  tumor  may  attain  a  size  and  weight  many  times 
greater  than  the  normal.  Hypertrophy  once  established,  it  may  remain  more 
or  less  pronounced  for  years,  directly  occasioning  unimportant  symptoms.  It 
is  diificult  to  determine  the  exact  influence  exerted  by  these  tumors  upon  the 
duration  of  life. 

Pathological  Anatomy.— ^In  simple  hypertrophy  there  is  both  hyper- 
plasia of  the  pulp  and  of  the  trabecular  connective  tissue.     The  spleen  is 
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enlarged,  sometimes  to  an  extreme  degree,  equalling  fifteen  or  sixteen  times 
its  normal  weight.^  Such  enlargement  is  not  observed  in  any  other  form  of 
splenic  disorder,  excepting  in  some  rare  cases  of  leucocythsemia  and  tumor. 
Its  density  is  also  increased.  The  capsule  is  thickened,  and  adhesions  to  the 
surrounding  parts  may  be  quite  intimate.  The  color  of  the  surface  is  darker 
than  normal.  Upon  section  the  structure  appears  dense,  smooth,  of  a  dark 
color  (from  deposit  of  pigment),  and  showing  to  the  naked  eye  great  increase 
of  the  trabecular  tissue.  The  pigmentation  more  especially  observed  in 
malarial  intoxication  occurs  in  the  intervascular  cords  of  the  pulp  (Rind- 
fleisch),  where  it  can  be  seen  as  black,  flaky  masses  of  hsematin  (the  origin 
of  melanseraia).  According  to  Friedreich,*  there  may  be  a  circumscribed 
splenic  hypertrophy,  consisting  of  little  points  of  granulation  imbedded  in 
the  pulp.  In  ordinary  diffuse  hypertrophy  all  the  elements  are  involved, 
though  the  trabeculse  show  the  greatest  increase  and  encroach  more  or  less 
upon  the  pulp.  The  Malpighian  corpuscles  may  show  little  or  no  enlarge- 
ment. The  processes  are  indistinguishable  from  those  of  chronic  infliamma- 
tion.  In  hypertrophy  from  obstructed  portal  circulation  the  organ  will  be 
dark  red  and  very  full  of  blood.  It  sometimes  happens  that  obstructive 
hypertrophy  terminates  in  fibrotic  contraction,  when  the  connective  tissue 
will  be  found  to  have  almost  completely  crowded  out  the  pulp. 

Diagnosis. — Decided  enlargement  wul  usually  be  recognized  with  but 
little  difliculty.  A  tumor  in  the  left  hypochondnum,  occupving  and  trans- 
gressing the  normal  splenic  boundaries,  will  probably  be  of  splenic  origin. 
Occasionally  enlargement  may  be  simulated  by  a  spleen  of  normal  size  dis- 
placed downward  by  intra-thoracic  growths  or  effusions  or  by  that  remark- 
able abnormality  known  as  wandermg  spleen.  The  course  of  the  primary 
affection  in  the  one  case,  and  the  free  movability  of  the  organ  in  the  other, 
will  suffice  generally  to  guard  against  error.  Rarely,  the  tumor  may  be  due 
to  cancer  of  the  stomach,  enlargement  of  the  left  kidney  or  of  the  left  lobe 
of  the  liver,  omental  tumors,  fecal  accumulations  in  the  colon,  or  ovarian 
tumors.  The  concomitant  symptoms  will  suffice  to  distinguish  cancer  of  the 
cardiac  end  of  the  stomach.     Percussion  will  reveal  the  presence  of  subjacent 

fases,  and  palpation  will  detect  the  greater  hardness  of  the  gastric  tumor. 
Enlargement  of  the  left  kidney  may  be  due  to  cancer,  abscess,  or  other  causes, 
and  may  simulate  splenic  hypertrophy.  The  renal  tumor  may  be  traced 
farther  backward,  and  will  not  present  the  characteristic  outline  of  the  spleen. 
The  clinical  history  and  symptoms  will  here,  again,  prevent  error.  Omental 
tumor  is  usually  separated  from  the  splenic  region  by  an  area  of  resonance. 
Enlarged  liver  may  be  traced  toward  the  right  side  of  the  body,  becoming 
more  noticeable  as  the  spleen  is  receded  from.  Fecal  accumulation  may 
closely  resemble  splenic  tumor,  as  it  does  other  abdominal  enlargements. 
The  doughy  consistency  of  enlarged  spleen  may  be  like  that  of  the  fecal 
mass,  but  one  may  often  permanently  alter  the  shape  of  the  latter  by  the 
pressure  of  the  fingers,  and  in  any  case  doubt  may  be  dispelled  by  the  use  of 
purgatives.  Ovarian  tumors  may  be  traced  into  the  pelvis,  as  may  also,  for 
the  most  part,  fibro-cystic  and  fibroid  tumors  of  the  uterus  and  its  append- 
ages. 

On  the  other  hand,  recognition  of  splenic  tumors  may  be  prevented  by 
gaseous  distension  of  the  stomach  and  bowels,  by  abdominal  dropsy,  diffuse 
or  encysted,  by  fecal  distension  of  the  colon,  and  may,  indeed,  be  impossible 
until  these  conditions  have  been  remedied.  Enlargement  of  the  spleen  from 
simple  hyperplasia  must  also  be  distinguished  from  other  forms  of  splenic 
enlargement — from  splenitis,  from  lardaceous  degeneration,  from  tumors, 
from    leuksemia    and    pseudo-leukaemia,   from    syphilitic    and    tuberculous 

*  Hertz,  Ziemssen^s  Oyc.,  vol.  ii. 

*  Vircfumfs  Arehivj  xxiii.,  1865 ;  Ziemssen^s  OyCj  viii.,  Moeler. 
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Qpleen,  etc.  In  such  cases  the  diagnoais  will  rather  deiieod  upon  <X)ncoin- 
itant  §ymptonis  thaa  upon  the  physical  diameters  of  the  enlarged  organ, 
PercussioD  and  palpntioe  mil  not  seldoiii  enable  one  to  determme  the  preii- 
ence  of  tumor  (cancer),  hydatids,  etc.  Pressure  will  often  serve  to  elicit 
expressions  of  great  tenderness  in  splenitis;  enlargements  with  tluid 
contents  will  be  revealed  by  tluctuatton.  In  the  greater  number  of  cases 
where  the  enlargement  is  evident,  but  is  without  tlistinguishing  character- 
istii-s,  the  general  condition  of  the  patient  and  the  history  of  his  illness  will 
disclose  its  true  nature,  Lardaceous  degeneration  will  have  been  anteceded 
by  prolonged  suppuration,  by  tubercle,  by  scrofula,  or  by  syphilis,  and  will 
generally  be  associated  with  the  same  processes  in  other  parts.  Syphilitic 
disease  may  b^  indicated  by  the  history  of  the  patient,  though  in  this  case, 
of  course,  lardaceous  degeneration  could  only  with  difficulty  be  excluded. 
Tubercle,  rarely  giving  rise  to  an  appreciable  tumor,  can  only  be  conjec- 
turally  diagnosticated  trom  the  history  and  general  condition  of  the  patient. 
The  condition  of  the  blood  and  of  the  lymphatic  system  in  leukcemia  and 
pseudo-leu kieniia  will  suffice  to  determb©  the  nature  of  the  splenic  enlarge- 
ment. The  ague-cake  of  chronic  malarial  poisoning  is  usually  accompanied 
by  a  degree  of  cachexia,  as  is  shown  in  the  earthy  nallor  of  the  complexion. 
This  is  often  sufficient  to  enable  one  to  discriminate  between  several  forms  of 
enlargemejat,  for  it  differs  from  the  intense  pallor  of  leukasraia  by  its  sallow 
hue,  and  is  not  at  all  like  the  hue  of  the  complexion  in  lardaceous  disease. 
The  cancerous  cachexia,  it  \b  true,  may  closely  re^nibl©  it,  but  here  the 
historj^  and  symptoms  assist  in  avoiding  mistakes, 

Phognosi3.^ — When  the  hyperplastic  processes  have  amounted  to  true  con- 
nect ive-tissue  formation^  a  complete  return  to  normal  conditions  will  not  occur 
after  the  removal  of  the  stimulus.  The  permanence  of  the  enlargement  will 
be  proportionate  to  the  extent  of  organization  of  the  hyperplastic  elements. 
In  ague-cake  some  reduction  in  size  will  follow  the  exhuusition  of  tht?  malarial 
influence,  though  the  spleen  probably  never  ceas^8  to  be  appreciable  as  a  dis- 
tinct enlargement.  At  the  same  time,  tlie  enlargcil  organ  may  not,  of  itself, 
exert  any  specially  unfavorable  effect  upcm  its  bearer.  Not  a  few  persons 
will  live  for  years  with  it,  and  eventually  die  from  other  causes.  It  may  be 
assumed,  however,  that  the  presence  of  ague-cake  is  indicative  of  profound 
malarial  cachexia,  by  which  the  powers  of  hfe  are  much  less  resisttmt  to 
anfavorable  influences.  It  may  be  said,  in  a  general  way,  that  the  larger 
the  spleen  the  less  favorable  is  the  prognosis.  It  should  be  remembered  that 
a  considerable  proportion  of  persons  suHering  from  leucoeythremia  have  also 
Buffered  from  chronic  malarial  poisoning,  and  that  the  enlarged  spleen  of  this 
affection  may  possibly  have  begun  its  morbid  course  under  the  influence  of 
malaria. 

Treatment, — In  passive  congestion  relief  is  often  secured  through  the  use 
of  remedies  that  diminish  portal  engorgement  or  enable  the  heart  to  find  com- 
pensation ibr  a  damaged  mitral  valve — ^conditions  in  which  the  splenic  dis- 
order is  really  an  unimportant  concomitant.  In  the  enlargement  that  has 
for  its  cause  chronic  malarial  intoxication  cinchona  and  its  alkaloids  are 
preterable  to  all  other  remedies,  not  only  in  arresting  the  new  growth  other- 
wise progressive  under  the  stimulus  o{  tlie  poison,  but  by  neutralizing  the 
latter  and  facilitating  the  absorption  of  tlie  hyperplastic  elements  that  have 
not  already  become  converted  into  more  highly*developed  tissue.  To  effect 
these  objects  the  agents  must  be  given  in  fair  doses  (twenty  grains  of  sulphate 
of  quinia  daily)  until  the  malarial  cachexia  sliall  have  been  overcome — 
until  the  bulk  of  the  enlarged  spleen  shall  have  been  reduced  to  the  smallest 
possible  proportions.  To  bring  about  the  desired  result  the  treatment  may 
nave  to  be  continued  during  several  montlis,  occasionally  suspended  upon  the 
supervention  of  symptoms  of  ciucbonlsm.    A  drug  of  deserved  repute  (proba- 
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bly  through  its  anti-malarial  influence)  is  arsenic.  ^ 
protracted  periods.  Many  remedies  possessing  anti-i 
abo  been  recommended  and  employed  in  these  condi 
eucalyptol  have  recently  been  used  with  promising  i 
guine  expectations  of  some  will  hardly  hie  realized, 
sulphate  or  as  the  tincture  of  the  chloride,  is  invali 
profound  ansemia  always  present  in  these  cases,  thou^ 
cing  the  splenic  bulk  immediately  is,  at  best,  doubts 
to  reduce  hepatic  and  portal  engorgement  will  often  p 
and  vegetable  cathartics  mav  more  especially  be  em 
mercurials,  except  for  occasional  administration,  is 
demned  as  productive  of  evil  consequences. 

Local  Treatment. — ^The  systematic  application  of 
ice-bags  will  at  times  undoubtedly  reduce  the  size 
Alleviation  will  often  be  afforded  by  solutions  of  nit 
region,  and  counter-irritants  are  of  occasional  service, 
tincture  of  iodine  persistently  employed  or  by  bliste 
These,  however,  should  be  used  with  great  caution  ir 
gangrene  has  been  known  to  follow  their  application, 
practice  of  injecting  tincture  of  iodine,  carbolic  acid,  e 
the  spleen  is  sufficiently  promising  to  justify  further 
tinuous  electric  current  and  electrolysis  have  also  beei 
as  of  advantage  in  reducing  the  splenic  bulk.  In  cai 
ment,  where  accompanying  or  consequent  cachexia  th 
extirpation  of  the  spleen  has  been  advised  and  practis 
of  the  leucocythsBmic  spleen  is  so  constantly  followec 
ration  cannot  be  considered  justifiable,  it  seems  that  tl 
other  causes  may  sometimes  be  removed  with  safety. 
11,  1882,  Herbert  Collier  tabulates  all  (until  then)  k 
of  the  spleen  for  disease,  29  in  number :  16  of  thes 
leuksemic  subjects,  and  had  a  fatal  termination;  8 
recovered.  Cr6d6^  concludes  from  an  analysis  of  l 
of  splenic  tumor  that  the  adult  spleen  may  be  remo 
that  its  removal  causes  temporary  derangement  of  t 
tion ;  and  that  this  is  compensated  for  by  activity  oi 
red  marrow  of  the  bones.  As  bearing  further  upon  i 
ticability  of  splenectomy,  should  surgical  art  succeed 
immediately  dependent  upon  the  operation,  are  the  hi 
ments  of  Tizzoni*  and  Griffini,*  wherein  extirpation  oi 
followed  by  reproduction  of  true  splenic  tissue. 

In  chronic  congestion  and  enlargement  of  the  sp] 
soning  the  removal  of  the  patient  to  a  non-malaric 
materially  assist  in  the  recovery  of  health. 


Hemorrhagic  Infarction  of  the 

The  investigations  of  Virchow,  and  more  recently 
pathogenesis  and  pathology  of  hemorrhagic  infarction 
intelligible  explanation  of  the  causes  of  the  frequency 
in  the  spleen.  A  moment's  reference  to  the  anator 
vessels  will  show  that  the  conditions  most  favorable 
hemorrhagic  infarction  in  the  presence  of  an  exciting 
Instead  of  terminating  in  a  capillary  network  with  n 

»  Centralblf.  d.  med,  Wissensch.y  June  23,  1883. 
*Arch.  ltd,  de  Bidogit,  1883,  iii.  2,  and  i.  1. 


HEMORnUAOIC  INFARCTION  OP  THE  SPLEEN. 


961 


^ 


tamoses,  the  splenic  arteries  end  in  fine  pencils,  opening,  not  into  capillaries 
leading  to  venous  nidicles,  but  into  vik^culnr  spaces  in  which  traces  of  Ixith 
afierent  and  efferent  Idood-vasaeli*  gradual ly  become  effaced.  These  arterioles 
have  no  other  vascular  couinumications  than  with  the  Braall  arteries^  tlie  ter- 
minal extremities  of  which  tliey  are.  This  arrangement  may  be  very  per- 
fectly demonstrated  in  injected  spleens  where  the  material  has  been  imper- 
fectly driven  through  the  vascular  system  of  the  organ,  bo  that  wedge-tibaped 
areas  of  successful  injection  iR^conie  sharply  defined.  This  distribution  of 
the  blood-vessels  renders  the  area  suj^fjlictl  by  each  uhnost  completely  depend- 
ent upon  it  for  efiicient  niitritiun,  and  almost  certain  to  become  structurally 
altered  if  its  lumen  should  become  in  any  manner  obstructed.  To  this 
arrangement  of  the  arteries  and  arterioles  upon  one  side  is  added,  upon  the 
other,  a  valveless  condition  of  the  splenic  veins,  whereby  regurgitation  may 
readily  occur*  We  have  here,  therefore,  evidently  conditions  most  favorable 
to  the  development  of  hemorrhagic  infarction. 

The  process  through  which  hemorrhagic  infarction  occurs  baa  been  def- 
initely observed  by  Cohnheim.  The  area  of  the  distribution  of  the  obstructed 
artery  or  arteriole,  receiving  no  blood-supply  from  anastomosing  branches, 
undergoes  disintegration.  The  walls  of  the  bhwd-vessels  as  far  ajs  the  nearest 
com municii ting  branch  participate  in  the  process  of  disorganization.  After 
a  while  a  backward  movement  of  the  blood-current  begins  in  the  nearest 
still  pervious  vessels,  and  is  continueii  into  the  obstructeil  vessels,  through 
whoae  disintegrating  walls  the  bhuni  escapes  and  the  hemorrhagic  infarction 
is  eatablisheti.  The  future  course  of  the  infarct  depends  almost  entirely  upon 
the  nature  of  the  causes  that  brougiit  it  about. 

In  the  spleen,  as  in  other  organs,  the  causes  of  hemorrhagic  infarction  may 
be  widely  different,  though  an  essential  condition  of  each  is  that  it  be  compe- 
tent to  produce  plugging  of  the  bUiod-ve^ssel.  The  njost  important  cause  is 
probably  ulcerative  endofmrdltis,  in  the  course  of  which  minute  fragments  of 
the  endocardium  or  of  the  vegetations  that  liave  formed  upon  it,  especially 
of  the  neighborhood  of  the  valves,  in  consequence  of  inflarnniation,  constitute 
the  emboli.  The  plugs  largelv  consist  of  hbrinous  matter  enveloping  colo- 
nies of  micrococci,  or  they  may  be  derived  from  detached  portions  of  thrombi, 
or  from  solid  particles  that  may  have  in  any  wiiy  gained  access  to  the  circula- 
ton-  current,  as  from  endarteritis,  from  atheroma,  primary  emboli  in  the 
pulmonary  circulation,  etc. 

Hemorrhagic  infarction  has  also  been  described  by  Fonfick  ^  as  occurring 
in  relapsing  fever  and  originating  in  the  veins,  and  not  to  be  referred  to  any 
of  the  already- mentioned  causes.  It  is  thrombotic  in  origin,  and  due  lo  some 
peculiarities  of  the  morbid  processes  of  the  affection. 

8YMPTOMAT0fAir»Y. — Hemorrhagic  infarction  of  the  spleen,  aa  such,  reveala 
its  presence  by  no  signs  during  life.  Its  irn|K>rtance  deix^nils  almost  entirely 
upon  the  nature  of  its  exciting  cause.  When  this  is  of  simple  origin  there  is 
hardly  ever  any  deleterious  influence  exerted  u]>on  the  health  of  the  individ- 
ual That  hemorrhagic  infarction  was  prasent  in  any  given  case  can  only  be 
ascertained  by  the  evidences  of  it  discoverable  after  death.  Rarely  by  its 
presence  localized  inflammation  and  abscess  may  l>e  excittnl.  Far  different, 
nowever,  is  the  result  where  the  embolic  material  has  been  derived  from  an 
ulcerative  endocarditis  or  other  septic  centre.  In  this  event  the  infarction 
serves  surely  as  the  starting-point  for  metastatic  abscess. 

Pathological  Anatomy. — Hemorrhagic  infarctions  of  the  spleen  may 
vary  in  number  from  one  to  many,  and  in  size  from  that  of  a  large  shot  to  a 
bulk  nearly  equal  to  that  of  the  spleen  itself.  They  are  usually  situated  at 
the  surface  of  the  organ  in  a  wedge-shaped  distrilmtion,  the  baj^e  looking 
toward  the  capsule  and  causing  a  slight  projection,  the  apex  pointing  toward 
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the  deeper  portions.  Infarctions,  however,  may  also 
the  central  parts  of  the  spleen.  A  definite  wedge-sh 
by  the  coalescence  of  several  neighboring  infarcts. 

The  appearance  and  density  of  the  infarction  will  d( 
its  age.  When  recent  it  is  of  a  dark-red  color,  of  fir 
homogeneous  aspect,  and  is  surrounded  by  a  zone  of  hj 
older  the  dark  color  gradually  fades  to  a  paler  hue, 
absorption  of  the  color-elements  of  the  hemorrhage,  8 
appears,  from  fatty  degeneration  of  the  cellular  consti 
ing  in  color  the  infarction  decreases  in  size ;  contractio 
are  developed,  later  to  become  converted  into  bands  o 
Occasionally  complete  fatty  metamorphosis  of  the  cellul 
and  caseation  of  the  infarct  take  place.  The  caseous 
fi)rm  a  cavity,  or  may  ultimately  undergo  calcareoi 
very  infrequently  one  may  detect  at  necroscopic  ex 
these  calcareous  nodules,  equal  to  shot  or  peas  in  size,  ^ 
metamorphoses  of  which  we  are  speaking.  When,  inst 
odgin,  the  infarct  is  the  result  of  septic  changes,  the  coi 
cident  with  or  immediately  preceding  the  hemorrhagic 
tory  symptoms  will  develop  around  the  embolic  masses 
of  fibrinous  material  imprisoning  multitudes  of  micrc 
abscess  rapidly  becomes  established.  Pus  will  then  h 
softening  mass,  and  the  microscope  will  reveal  the  swi 
the  latter  event  the  changes  of  the  hemorrhagic  infj 
rapid  than  in  simple  infarction,  when  they  may  be  ^ 


Splenitis. 

Although  it  is  impossible  to  separate  acute  spleni 
splenic  enlargement  from  the  processes  of  inflammat 
poses  it  is  convenient  to  consider  as  splenitis  only  th 
m  which  the  tendency  is  toward  suppuration.  Simple 
undoubtedly  very  rare,  and,  although  formerly  its  syr 
with  great  detail,  most  recent  writers  are  content  to  t 
complete  ignorance  of  them.  Indeed,  splenic  abscess 
death  when  it  had  not  even  been  suspected  during  life. 

Diffuse  Splenic  Abscess. — In  the  rare  cases  of  idiopj 
tion  the  exciting  cause  will  commonly  have  been  a  fa' 
lence  by  which  the  spleen  has  been  injured,  or  it  may 
malarial  poisoning  or  an  extension  of  inflammation 
neighboring  parts. 

Symptomatology. — The  rarity  of  this  affection  m 
tion  of  its  symptoms  almost  impossible.  Hosier  ha 
descriptions  of  it  are  based,  at  best,  upon  observation 
onset  majr  be  sudden ;  more  commonly  it  is  insidious, 
ing  of  weight  and  dull  pain  in  the  left  hypochondrium 
shoulder.  The  presence  of  pain  depends  upon  the  pj 
sule  in  the  process.  Cough  and  dyspnoea  may  be  pr 
nomena  are  constantly  to  be  observed.  Vomiting,  \^ 
tongue,  etc.  will  be  noticeable.  After  a  time  a  tumor 
will,  at  first,  almost  certainly  show  no  sign  of  fluctuati 
the  development  of  the  tumor  a  small  degree  of  ascites 
lower  extremities  may  appear. 

Up  to  this  point  the  presence  of  abscess  may  on! 
indeed  throughout  its  entire  course  it  usually  escapes 
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Fluctuation  may,  liowever,  be  detectetl,  and  from  its  location  and  concomitant 
sByniptorus  may  rea:?onably  be  a^icribecl  to  a  splenic  ab^ceas.  The  fluctuating 
tumor  has  been  know^n  to  fill  the  whole  abdimainal  cavity  from  epigastrium 
to  |>ubes.  Grisolie  reports  swch  a  case  where  the  tumor  presented  the  appear- 
ance of  ascites.  Id  thi^  form  of  splenic  abscess  the  profrrej?s  is  generally 
insidious.  Under  symptoms  of  hectic  fever,  wastinnp^  etc.  the  physical  signs 
of  splenic  enlargement  are  gradually  manifestetl  ujitil  the  presence  of 
fluid  may  be  determined.  After  monthR  of  suffering  the  patient  will  expire 
from  exhau>tion  or  from  the  consequences  of  rupture  of  the  abscess  into 
tht'  alHlomiiial  or  pleural  cavity  or  into  the  lung^,  lighting  up  rapidly-fatnl 
ioliammation ;  or,  di^^charging  into  the  bowel  or  stomach  or  through  tlie 
al)4tnninal  wall,  the  abscess  may  temporarily  improve  and  allow  a  i^^hort  pro- 
hingation  of  a  wretclied  life.  lu  the  event,  however,  of  au  escaj>e  of  pus 
fnira  the  body,  as  through  the  abdominal  wall,  bowel,  etc.,  recovery  is  possi- 
ble m  a  very  .•imall  proportion  of  crises.  Warded  has  seen  such  a  case  dis- 
charging through  the  ubdi^rninal  panetcs.  Zweifel  has  met  a  similar  condi- 
tion. Xas^e  hjLS  known  of  recovery  atler  the  pus  had  been  expectorated, 
an<l  Webb,  after  discharge  int<i  the  inteiJtiue.  Oceaiiionally,  spleiiic  abscess 
may  bet^>me  encapsohiied  aufl  undergo  eiiseoiis  metamorphosis,  when  it  may 
become  inactive,  ultimately  cicatrize,  or  become  calcareous. 

Patholocjical  Anatomy.— In  abscess  of  the  spleen,  when  of  small  size, 
a  no ri -metastatic  origin  nuiy  lie  recognized  by  the  absem*e  of  micrococci  from 
its  purulent  contents  and  of  concomitant  signs  of  blood *pois(ming.  When 
not  spontaneously  arrest<;d,  these  abscesses  attain  a  sisce  not  equalled  by 
metastatic  splenic  abscess.  The  pjilenic  sidjstance  will  then  be  reduced  to 
a  semi-fluid  or  fluid  ma^s  of  redtbsh  pus  enchjsed  within  a  ]>vogenic  mem- 
brane. In  extreme  cases  all  traces  of  true  splenic  pulp  and  traWcubc  \v\]\  be 
obliterated;  but  w^hen  the  inflammatory  action  is  less  intense  the  tnibeculce 
wnll  extend  in  all  directions  through  the  abscess  cavity.  The  capsule,  thick- 
ened and  indurated,  will  have  formed  adhci^ions  or  will  have  entirely  disap- 
peared l>efore  the  advancing  wall  of  the  abscess. 


Embolic  Abscess, 

It  lias  been  shown  that  hemorrhagic  infiirctioti  in  the  spleen  is  the  result 
of  an  embolic  obstnictiou  of  the  splenic  blood-vessels.  If  the  embolus  he 
simply  a  detached  portion  of  an  a>ieptic  clot  or  fibrinous  vegetation  or  of 
atheromatous  degeneration,  the  subsequent  cfianges  will  l>e  those  chanicter- 
istic  of  the  involution  of  hemorrhagic  iidkrction.  Under  exceptional  cir- 
cumstances and  from  nut  under^t(XHl  causes  inflammation  and  abscess  may 
follow.  These,  however,  are  to  be  reckoned  among  the  rare  results  of  simple 
hemorrhagic  infarction  of  the  spleen.  Altogether  more  frequently  the  emlio- 
lus  is  derived  from  the  ulcerative  endocarditis  of  septic  origin  or  from  other 
septic  centre,  and  consists  of  congeries  of  micro-organisms,  themselves  the  infect- 
ing agents  or  tfie  vchich?s  of  the  poison  that  lights  up  the  characteristic  morbid 
processes*  A  colony  of  these  micro-orgjinisnis,  huljicd  in  and  occluding  splenic 
arteries,  by  the  irritation  of  their  pre^^enee  and  by  their  nndtiplication  excite 
the  intbimmatory  processes  that  accompany  and  follow  the  hemorrhagic 
infarction.  Embolic  splenic  al>s(^ss  is,  then,  nearly  constantly  a  secondary 
result  of  conditions  of  blo<Klqx>isontng,  and  n«  such  can  only  play  a  sulv 
servient  part  in  the  train  of  pathological  events  in  which  all  parfj^  reached 
by  the  blood-supply  may  be  engaged.  Tbe  vascular  distribution  in  the  spleen 
18  such  as  to  atiord  exceptionally  favorable  opportunities  for  the  development 
of  metfistatic  abt^cciv^es,  anti  in  a  large  proportion  of  spleens  of  those  who 
have  died  from  blood-poisoning  they  will  be  detected.      They  are  rarely 
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present  without  the  appearance  of  similar  changes  in  other  organs,  and  there 
IS,  therefore,  but  little  difficulty  in  attributing  them  to  their  true  cause. 

Symptomatology. — Unless  inflammation  of  the  splenic  capsule  be  excited, 
these  abscesses  give  rise  to  no  pain,  neither  do  they  (except  rarely)  produce 
discoverable  splenic  enlargement  as  distinct  from  the  ^neral  splenic  enlarge- 
ment always  present  in  septic  fever.  Their  course  is  usually  brief,  in  con- 
sequence of  the  usually  acute  course  of  the  disease  that  occasions  them. 
When,  in  chronic  pyiemia,  splenic  embolic  abscess  may  develop  more  slowly, 
exceptionally  palpable  fluctuating  tumor  becomes  manifest. 

Fever,  with  all  the  accompanying  phenomena  of  blood-poisoning,  is  present 
in  these  cases,  and  commonly  mas^  any  splenic  alteration  that  might  other- 
wise become  apparent.  Embolic  abscess  should  always  be  suspected  in  blood- 
poisoning,  though  in  most  cases  its  detection  could  have  but  little  influence 
in  determining  treatment. 

Pathological  Anatomy. — Embolic  abscess  may  develop  from  a  hemor- 
rhagic infarction,  in  which  case  the  necrotic  central  mass  is  surrounded  by  a 
zone  of  inflammation  which  rapidly  converts  the  whole  area  into  a  broken- 
down,  reddish,  purulent,  semi-fluid  matter.  If  the  abscess  supervene  without 
the  occurrence  of  hemorrhagic  infarction,  its  situation  is  still  nearly  alwavs 
peripheral,  tlie  wedge-shaped  embolic  area  pointing  toward  the  centre.  It 
varies  in  size  from  that  or  a  pinhead  to  that  of  a  pea  and  larger.  It  consists 
of  a  necrotic  centre  composed  of  pus-cells  and  detritus,  a  surrounding  mass 
of  exudation,  and  a  circumscribing  border  of  hyperamia.  Microscopic  ex- 
amination will  usually  reveal  swarms  of  micrococci.  In  the  progress  of  the 
abscess  the  whole  mass  becomes  converted  into  a  grumous  brownish  fluid. 
The  peritoneum  rarely  participates  in  the  activity  of  the  inflammation,  but 
may  form  deposits  of  lymph  over  the  seats  of  the  abscesses. 

Hosier  *  summarizes  ronfick's  description  of  a  peculiar  splenic  inflamma^ 
tory  process  resulting  from  relapsing  fever.  It  diners  from  ordinary  embolic 
abscess  in  being  limited  to  the  splenic  venous  system.  It  may  equal  two- 
thirds  of  the  entire  spleen  in  bulk.  It  resembles  hi  appearance  embolic 
abscess,  but  the  arteries  remain  pervious.  These  abscesses  may  heal  or  may 
enlarge  and  peritonitis  may  be  excited.  The  possibility  of  their  originating 
in  a  venous  thrombosis  is  entertained  by  Ponfick.  A  peculiar  inflammatory 
condition  of  the  follicular  tissue  of  the  spleen  has  also  been  described  by 
Ponfick  as  a  result  of  relapsing  fever. 

Diagnosis. — Tlie  diagnosis  of  splenic  abscess  presents  very  often  great 
difficulties,  and  is  frequently  quite  impossible.  In  ordinary  embolic  abscess 
a  diagnosis  cannot  be  made  with  certainty.  The  existence  of  pyaemia  with 
enlargement  and  pain  would  make  it  probable  that  splenic  abscess  had  formed. 
In  the  larger  abscesses  of  malarial,  traumatic,  or  unknown  origin  the  detec- 
tion of  a  fluctuating  tumor  in  the  region  of  the  spleen  will  suggest  its  true 
cause,  but  examination  of  the  contents  will  alone  clear  up  the  diagnosis 
between  the  real  disease  and  hydatid  tumors,  nephritic  and  perinephritic 
accumulations  of  fluids,  etc.  Even  where  the  contents  of  the  cavity  are 
purulent,  it  will  often  be  impossible  to  decide  upon  their  splenic  origin  unless 
in  the  event  of  portions  of  the  splenic  tissue  escaping  at  the  orifice  of  the 
abscess.  In  cases  of  constant  and  increasing  pain  and  tenderness  in  the 
splenic  region,  with  enlargement,  associated  with  general  failure  of  health, 
splenic  abscess  may  be  suspected,  and  an  exploratory  puncture  with  the 
aspirating-needle  may  not  only  be  justifiable,  but  imperatively  called  for. 
In  all  cases  it  must  be  remembered  that  splenic  abscess  of  this  character  is  a 
most  rare  disease. 

Prognosis. — Splenic  abscess  usually  terminates  fatjilly.  The  life-destroy- 
ing influence,  however,  is  not  exerted  through  the  spleen  itself,  for  this  may 
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averted  into  a  simple  bag  of  serai -flu  id  contents,  witK  complete  destruc- 
tion of  all  its  tii^ue,  and  yet  danger  is  to  be  apprehended  only  from  the 
ejects  of  suppuration  or  of  rupture  into  the  closed  cavities  or  from  peritonitis, 
etc-  Of  it^lf»  embolic  abscess  rarely  excites  alarming  Bymptoni.*,  becau:*e, 
being  usually  of  septic  origin,  the  stress  of  the  general  condition  m  thrown 
more  upon  the  whole  bc^ly,  or  upon  a  number  of  its  parts,  of  which  the 
spleen  18  not  the  most  important, 

Treatmkxt. — Treatment  should  be  directed  more  toward  prophylaxis 
than  toward  cure.  In  those  congestions  and  hyperplasias  that  may  rei^uit  in 
abscess  the  reniedies  indicated  for  these  conditions  should  be  actively  em- 
ployed. The  appliciition  of  ice  to  the  splenic  region,  of  counter-irritants,  the 
use  of  local  bloodletting,  the  unloading  of  the  intestinal  circulation  hy  siiline 
purgatives,  the  proper  employment  of  quinine,  etc,  in  chromic  malarial  poi^sun- 
ing,  seasonably  adapted,  may  prevent  the  formation  of  abscej^«.  In  the  event 
of  tliictuation'declarhig  itself,  ev^acuation  under  antiseptic  precautions  should 
be  practiiMid;  ordinarily,  the  most  eflective  general  treatment  i^  that  directed 
agaioet  the  primary  disease. 


I 

I 
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Perisplenitis. 

Inflammation  of  the  splenic  capsule  is  a  more  common  affection  than 
clinical  observation  would  lead  one  to  suppose.  •  It  consists  of  a  more  or  less 
localizc^l  splenic  peritonitis,  and  its  lesicms  are  often  found  at  the  necropsy 
M'hen  it^  existence  had  not  been  suspected  during  life. 

Etiolcxjy, — Its  commonc*st  cause  is  the  extension  of  inflammation  from 
neighboring  part-^.  Chronic  ulcer  of  the  stomach  may  be  the  origin  of 
chronic  perisplenitis,  leading  to  the  formation  of  de-nse  inflammatory  deposits. 
Persons  who  have  long  sufl'ered  from  miasmatic  poisoning  frequently  develop 
striLHig  adhesions  between  the  spleen  and  diaphragm.  And  from  the  same 
cause  the  spleen  may  become  closely  adherent  to  the  neighboring  viscera. 
Chronic  enteritis,  perinephritic  inflammation,  and  the  like  may  excite  it.  It 
has  been  shnwu  that  the  ptjin  in  splenic  a  flections  is  nexirly  always  due  to  the 
capsulitis  prt^ent;  and  it  is  probable  that  much  pain  in  the  splenic  region, 
Btitche?*  in  the  side,  etc,  are  really  the  results  of  this  inflammation.  It  can 
only  be  conjectured  that  in  given  cases  one  has  to  do  witli  perisplenitis. 
Almost  all  tlmt  is  known  about  it  comes  from  the  dea<l-house. 

Pathological  Anatomy. — The  simplest  post-mortem  signs  of  bygone 
perisplenitis  are  ihe  unusually  dense  fibrous  adhesions  between  the  spleen 
and  surrounding  partes.  These  may  vary  within  wide  limit*.  ExeeptionaUy, 
the  spleen  will  he  found  intimately  adherent  to  surrounding  ]>art.H  throughout, 
and  can  only  be  separated  from  them  Iry  tearing  it  awiiy.  Under  thf\se  rir- 
cumstunces,  mostly  in  chronic  malarial  subjecLs,  the  capsule  will  be  uniformly 
much  thickened  and  sac-like.  The  splenic  tissue  may  be  refkiced  to  a  tarry, 
semi-fluid  pulp  that  ii4>zes  through  the  lacerates!  walls,  Sometimes^  the  cap&ule 
of  the  spleen  will  show  localiited  thickenings  of  dense  curtilage-like  eonsist- 
ency,  usually  on  the  convex  surface.  According  to  Wilks  and  Moxon  fp. 
487),  "section  shows  them  to  be  himinated  parallel  to  the  surface,  and  the 
microscope  reveJils  a  fibrinous  structure,  the  fibres  being  arranged  in  dense 
iireolated  lamelhe."  Tlie  same  authors  cfmsider  these  to  be  among  the  most 
decisive  evidences  of  chronic  alcoholism.  They  may  become  calcified  fOrth), 
It  is  not  unlikely  that  they  may  often  be  the  effects  of  syphilis.  They  uu- 
donhte<lly  often  occur  in  syphilitic  suhject^.  The  interest  attaching  to  them 
i^  entirely  a  pathological  one,  as  the  affection  is  never  detected  during  life, 
and  as  they  probably  pxert  no  influence  whatever  upon  the  duration  of  life 
or  even  upon  the  well-being  of  their  bearer. 
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Lardaceous  Spleen. 

The  spleen  is  more  liable  to  lardaceous  or  amyloid  disease  than  any  other 
organ  oi  the  body.  And,  although  in  the  further  course  of  the  degeneration 
other  organs  and  tissues  inevitably  become  implicated  (unless  the  patient 
die  of  some  intercurrent  affection),  the  spleen  may  in  the  earlier  stages  be 
alone  involved.  In  58  cases  of  lardaceous  disease  compiled  from  the  records 
of  the  London  Hospital,  the  spleen  was  the  only  organ  in  which  the  degen- 
eration was  detected  in  28  cases,  while  it  remained  unaffected  in  only  10 
cases.* 

Tlie  tendency  of  lardaceous  disease  toward  generalization  shows  that  it  is 
under  systemic  and  not  local  influence,  though  whether  thb  influence  is 
exerted  in  depositing  preformed  albuminoid  material  in  the  affected  parts 
(infiltration),  or  in  bringing  about  a  special  alteration  in  situ  (degenera- 
tion), is  even  yet  not  definitely  decided.  Upon  the  one  hand,  the  infiltration 
theory  is  upheld  by  Rindfleisch,  Billroth,  and  others,  while  Fehr,  Kyber, 
Cohnheim,  and  others  consider  it  to  be  a  result  of  tissue-metamorphosis. 
Cohnheim  concludes  that  the  infiltration  theory  could  only  be  accepted  upon 
the  presumption  that  the  lardaceous  material  is  not  a  soluole  but  a  corpuscu- 
lar substance,  or  that  it  is  only  deposited  in  consequence  of  some  acquired 
predisposition  of  the  part.  He  regards  the  process  as  a  local  degeneration 
due  to  general  causes  in  which  the  lardaceous  material  is  derived  from  the 
pre-existing  albumen  of  the  tissues.  According  to  Virchow  and  Kyber, 
there  is  brought  to  the  tissue  whose  nutrition  is  somehow  lowered  a  sub- 
stance, between  which  and  a  malarial  substance  formed  in  loco  an  intimate 
combination  occurs,  the  result  being  lardaceous  material  (Ziegler). 

This  form  of  degeneration  involves  the  spleen  in  one  or  both  of  two  ways. 
It  may  appear  as  scattered  points  throughout  the  splenic  substance,  corre- 
spondmg  to  the  Malpighian  bodies  and  presenting  a  resemblance  to  grains  of 
boiled  sago,  or  in  a  diffused  manner,  constituting  true  lardaceous  spleen,  in 
which  the  entire  organ  appears  to  be  involved. 

Etiology. — As  in  lardaceous  disease  of  other  parts,  by  far  the  most  com- 
mon causes  of  its  development  in  the  spleen  are  prolonged  suppuration,  espe- 
cially of  bone,  the  suppurative  processes  of  phthisis  pulmonalis  and  of  scrof- 
ulosis.  The  next  most  frequent  causative  influence  is  syphilis,  whether 
accompanied  by  prolonged  suppuration  or  by  the  cachexia  so  often  observed 
in  this  disorder.  Chronic  malarial  poisoning,  chronic  diarrhoea,  chronic 
alcoholism,  and  occasionally  the  less-rapidlv  fatal  malignant  new  growths, 
may  induce  the  degeneration.  Exceptionally,  it  has  been  observed  where 
no  other  general  disturbance  of  nutrition  had  existed.  The  various  causes 
of  lardaceous  degeneration  have  in  common  one  feature,  chronicity,  though 
Mosler  quotes  from  Cohnheim  instances  where  lardaceous  spleen  was  discov- 
ered in  one  case  five  months  after  joint  injuries  had  been  received,  and  in 
another  four  months  after  a  compound  fracture  of  the  right  leg. 

Symptomatology. — Lardaceous  disease  of  the  spleen  is  usually  associated 
with  similar  disease  of  other  organs — the  liver,  kidneys,  stomach,  intestines, 
heart,  etc. — and  its  symptoms  are  so  frequently  accompanied  by  those  of  the 
affection  that  has  given  origin  to  it  that  it  must  always  be  difiicult  to  distin- 
guish them  as  attributable  to  the  condition  of  the  spleen  itself.  Profound 
anajmia  with  an  appearance  of  cachexia  is  always  present  in  advanced  cases. 
Milder  cases  may  reveal  themselves  by  no  signs.  The  symptoms  arising 
from  other  parts  implicated  in  the  degeneration  may  completely  mask  those 
depending  upon  the  spleen.  When  the  stomach  is  involved,  vomiting  and 
hainateraesis  even  to  a  fatal  termination  may  occur,  or  uncontrollable  diar- 
rhoea from  intestinal  changes  may  supervene.  Splenic  enlargement  is  not 
*  Turner,  Transactiona  Palholog.  Soc,  Lond,^  vol.  xxx. 
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unusually  ftccompanied  by  enlargement  of  tlie  liver.     Ascites,  however,  b 
always  a  rare  accompaniment. 

Karely,  the  spleen  attains  enormous  siie,  and  may  then  occasion  sensations 
of  weight  and  tension,  and  oc^iasiontilly  acute  pain  from  implication  of  the 
capsule  in  inflammatory  action.  When  the  organ  can  be  felt  thnmgh  the 
abdominal  walls  it  will  generallv  be  hardened^  painlesB,  and  with  ita  bounda- 
ries much  thicker  and  rounder  tlian  nonnal. 

Pathological  Axatomy, — As  Las  been  already  remarked,  hirdaceous  dis- 
ea^se  of  the  spleen  is  ob«erved  in  two  forms.  In  both  the  spleen  is  enlarged 
and  Imrdened.  Its  structure  presents  a  tough,  waxy  consistence,  and  the  or^nui 
luL8  entirely  lost  its  friability-  In  sago  spleen,  light-brown  or  grayish  waxv  I-HjcIIcs 
are  s.oattercd  throughout  the  splenic  structure.  The  pulp  may  remam  fjuite 
healthy,  or  it  may  aUo  be  involved.  These  sa^M>-like  bodies  correspond  to 
the  enlarged  antl  lardaceou^  Malpigbiaii  corpuscles,  and  t^tand  out  witli  some 
prominence  from  the  general  surface.  They  mny  vary  in  size  from  that  of  a 
j)inhead  to  that  of  a  small  pea.  The  color  of  the  spleen  may  shade  from  a 
paie  fawn  color  to  a  reddish-hrov\Ti.  In  many  cases  where  the  i)arenchyma 
18  involved  there  will  be  exhibited  Hcattered  areas  of  semi-transparent,  wax- 
like  materiaL 

In  the  ditfasely  lardaceous  spleen  the  organ  is  enlarged  throughout,  pitting 
to  pressure,  and  upon  section  presenting  a  waxy,  serai- translucent  appearance, 
usually  of  a  reddish-gray,  hut  sometimes  of  a  dei>p-red,  color.  Instead  of  a 
piUpy,  easily  broken  down  condition  of  the  splenic  parenchyma,  there  will  be 
found  a  dense  tissue  that  can  be  cut  into  tough,  glistening  slice*!.  Minor 
degrees  of  the  change  cannot  bo  readily  detected  by  the  unaided  eye,  and 
even  in  advanced  crises  the  judgment  will  often  l)e  at  fault.  Under  the^ie, 
and  in  fact  under  all  circumsUinoes  a  correct  conclusion  sis  to  the  nature  of  a 
given  change  can  only  he  reached  after  the  employment  of  reagents  that 
exert  peculiar  intluences  over  the  lardaceous  materia  1,  The  action  of  iodine 
upon  this  material  is  quite  characterl^itic.  If  a  watery  solution  of  iodine 
with  iodide  of  [witassiurn  l>o  applied  to  the  cut  surface  of  the  suspected  organ, 
the  normal  portions  will  be  stained  a  yelhnviiih  color,  while  thocic  parts  that 
have  undergone  lardaceous  de;cenc ration  will  a^sunje  a  rich  muhogany  red  or 
brown,  which  will  become  violet  or  purple  upon  addition  of  sulphuric  acid. 
This  latter  reliction  is  not  constant,  and  njay  usual ly  i>e  omitted,  Cornil  has 
recently  proiw>sc*d  as  a  tiist  a  solution  of  methyl-aniline-violet,  which  possesses 
the  property  of  staining  hirdiu  eons  matter  red,  while  ordinary  tissuea  will  be 
gtaioed  a  deep,  bright  blue.  This  reaction  pussesse^  the  advantage  of  being 
permanent  anfl  very  delicate,  and  on  that  account  preferable  for  microscopic 
examination  of  sfiecimcns.  Accordinpj  to  CVihnheim,  tlus  reagent  enables  one 
to  distinguish  ci>mmencing  hudai*etius  change. 

In  lardaceous  disease  of  the  Malpighian  corpuscles  the  alteration  will  be 
found  to  begin  in  the  arterial  twig  to  which  the  corpuscle  is  attached,  soon 
extending  to  the  entire  tissue  of  the  corpuscle,  which  it  causes  to  enlarge  con- 
siderably. When  the  splenic  pulp  is  attacked  it  is  said  Ui  be  the  vessels  of 
the  pulp  that  arc  first  involved.  It  is  lield  by  most  pathologists  (Virchow, 
Kyher,  etc.;  that  the  change  is  chiefly  seated  in  the  muscular  coat  of  the 
small  arteries,  but  that  the  intima  is  also  very  frequently  aflected,  and  that 
occtisionally  all  the  coats  are  involved.  Thence  the  degeneration  spreads  to 
the  cellrf  and  nuclei  of  the  Mplentc  tissue.  Later  investigations,  however,  seem 
t^>  make  it  probable  that  the  lardaceous  degeneration  is  mostly  limited  to 
tlie  connective-tissue  trabecultc  and  walls  of  the  venous  sinuses;  that  the 
pulp-cells  are  for  the  most  part  not  iraplicated,  but  that  they  disappear  in 
CiCinsequence  of  the  pressure  of  the  ever-increasing  lardaceous  material  and 
the  consequent  anaemia  (Cohnheim,  Ziegler), 

DiAUKOsis. — This  will  depend  more  upon  the  history  and  concomitant 
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symptoms  and  general  condition  of  the  patient  than  upon  any  positive  evi- 
dence to  be  gained  by  special  reference  to  the  spleen.  In  a  patient  predis- 
posed to  lardaceous  degeneration  by  any  of  the  influences  enumerated  above 
the  presumption  in  favor  of  splenic  lardaceous  disease  is  strong  if,  in  addition 
to  splenic  enlar^ment,  there  is  evidence  of  hypertrophy  of  the  liver  and 
albuminuria,  indications  of  the  participation  oi  other  organs  in  the  process, 
and  an  ansemic  and  cachectic  appearance  of  the  individual  always  observed 
in  advanced  degrees  of  the  degeneration. 

Prognosis. — The  prognosis  is  almost  always  unikvorable,  not  so  much  on 
account  of  the  splenic  condition  as  from  the  general  depreciation  of  the 
powers  of  life.  The  disorder  being  progressive,  the  tendency  is  toward  death 
oy  complications  resulting  from  degenerations  of  other  organs.  And  yet  it 
seems  quite  probable  that  mild  grades  of  lardaceous  degeneration  may  be 
entirely  recovered  from  occasionally;  but  this  will  be  almost  invariably 
in  cases  where  the  spleen  alone  is  implicated.  At  all  events,  when  not  aa- 
vanced  it  may  be  long  held  in  abeyance.  The  duration  of  the  disease  gener- 
ally is  indefinite  and  may  cover  a  space  of  years. 

Treatment. — ^The  treatment  of  lardaceous  degeneration  of  the  spleen  will 
consist  rather  in  combating  its  exciting  causes  than  in  efforts  directed  toward 
the  condition  of  the  spleen  itself.  It  may,  however,  be  possible  to  effect  some 
good  by  resorting  to  remedies  supposed  to  be  useful  m  subduing  ordinary 
splenic  enlargement. 


Echinococcus  of  the  Spleen. 

Echinococci  invade  the  human  body  in  the  United  States  far  less  frequently 
than  in  many  other  countries,  where  tne  canine  race  occupies  much  closer  rela- 
tions with  man  (as  in  Iceland).  The  echinococci  are  the  larval  forms  of  Tsenia 
echinococcus,  a  tape-worm  of  minute  size  inhabiting  the  intestinal  tract  of  the 
genus  Canis,  more  especially  that  of  the  dog.  The  ova  of  the  tseniaB  are 
voided  in  countless  numbers  in  the  feces  of  their  hosts.  Still  unhatched  or 
in  an  embryonic  form,  they  are  thence  conveyed  through  the  medium  of 
water  or  otherwise  to  the  stomach  of  man,  whence  the  embryos  (scolices) 
escape  into  the  tissues  and  develop  into  ordinary  hydatid  cysts.  Rare  as  is 
this  affection  in  the  human  body,  it  is  relatively  extremely  uncommon  as 
implicating  the  spleen,  and  recorded  instances  of  its  occurrence  are  not 
numerous.  Hydatids  of  the  spleen  may  coexist  with  those  of  other  parts, 
and  in  occasional  instances  are  said  to  be  secondary  to  these.  They  are  com- 
monly encountered  about  the  middle  period  of  life,  and  appear  to  affect  the 
sexes  in  equal  proportions. 

In  cases  of  multiple  hydatid  cysts  in  different  parts  of  the  body  it  has  been 
asserted,  upon  the  one  hand,  that  a  single  older  cyst  serves  as  the  parent  cyst, 
germs  from  which  become  transplanted  in  other  localities  through  the  blood. 
This  view  receives  some  support  from  the  fact  that  one  cyst,  usually  seated 
in  the  liver,  is  commonly  much  larger  than  the  others.  An  objection  to  its 
universal  acceptance,  however,  as  pointed  out  by  Budd,  is  that  it  is  very  dif- 
ficult to  imagine  that  a  germ  from  a  larger  cyst  can  travel  through  the  portal 
vein,  against  the  current,  toward  the  spleen,  mesentery,  etc.,  to  form  a  second- 
ary cyst.  On  the  other  hand,  it  seems  likely  that  an  individual  exposed  to 
infection  by  the  echinococcus  would  be  liable  to  ingest  many  scolices  at  one 
time  or  on  repeated  occasions,  and  that  the  differences  in  development  depend 
upon  varying  degrees  of  assimilative  power  on  the  part  of  the  parasite  and 
of  the  conditions  of  its  environment. 

Symptom ATOLOGY.  — AVhether  echinococcus  of  the  spleen  will  betray 
symptoms  of  its  presence  depends  upon  varied  circumstances.     Small  cysts, 
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certainly,  may  occasion  no  signa,  subjective  or  objective.  Cysts  may  even 
attain  yery  large  dimensions  without  exciting  discomfort  to  their  bearer,  and 
may  consequently  eaeaf)e  detection.  Pain  nmy  precede  the  a])pcarauce  of  a 
tumor,  but  will  be  irre^mkr  and  paroxysmal,  increasing  in  severity  witli  the 
growth  of  the  cyst  The  most  constant  annoyance,  however,  is  that  occa- 
sioned by  the  size  and  weight  of  the  enlargement.  The  patient  may  detect 
its  pre!*4nice  accidentidly,  or  his  attention  may  first  be  (iireeted  to  it  by  his 
medical  attendant.  He  may  give  a  history  of  its  growth  during  a  nuniber 
of  years  without  its  having  occasioned  more  than  parsing  uneasiness, 

Tiic  tumor  may  exceptionally  attain  a  large  size,  nearly  tilling  tlie  left  side 
of  the  abdomioal  cavity.  It  may  encroach  upon  the  area  of  tlie  thoracic 
cavity.  Upon  examination,  the  tumor,  when  of  sufficient  size,  will  be 
rounded,  not  resembling  the  apj>earance  of  a  simply  enlarged  spken.  Fluc- 
tuation will  be  detected,  and  occasionally  the  peculiar  hydatid  thrill,  upon 
the  diagnostic  importance  of  w^dch  great  stress  has  been  placed.  Thij*,  how- 
ever, is  a  very  inconstant  sign,  and  in  the  majority  of  cases  is  not  to  be  dis- 
covered, Frcrichs  only  found  it  where  the  sac  was  not  tense  and  contained 
other  vesicles.  A  peritoneal  friction  sound  may  sometimes  be  detected  l»y  the 
ear  placed  over  the  region  of  the  tumor.  These  cysts  differ  from  other  fluc- 
tuating tumors  in  being  of  very  slow  growth,  remaining  almost  without  change 
for  years,  and  in  excitinc  no  constitutional  reaction,  unleas,  as  is  quite  possible, 
inflanmiation  of  the  sac  is  developed,  when  rigors,  hectic,  and  other  symj^toms 
indicative  of  suppurative  inflammation  will  be  observed.  Pressure  of  the 
tumor  upon  the  stomach  may  excite  anorexia,  vomiting,  epigastric  uneasi- 
ness, an<l  giLstric  catarrh.  If  the  pressure  is  exerted  upon  the  portal  vein  or 
vena  cava,  dropsy  may  result ;  if  upon  the  bowel,  constipation  may  be  pro- 
duced. 

It  is  possible  for  the  development  of  the  cyst  to  be  arrested  through  the 
death  of  the  echinococcus.  This  may  occur  if  it  is  of  small  si^e.  Its  walls 
may  then  become  calcareous,  and  the  mass  will  cease  to  exert  any  injuriouis 
mfluence  upon  the  host.  In  other  cases,  as  a  result  of  inflammation,  rupture 
will  take  place,  and  the  contents  of  the  cyst,  with  the  characteristic  forma- 
tions, will  escape  into  the  peritoneal,  pericardial,  or  pleural  cavities,  or  into 
the  alimentary  tract,  the  urinary  passages,  or  even  mto  the  vena  cava ;  or 
they  may  be  discharged  through  the  body-wall.  In  any  of  these  events  a 
fatal  termination  is  almost  inevitable.  Rupture  may  al£M>  occur  in  an  unal- 
tercni  cyst  from  any  sudden  or  exceseive  violence.  Death  will  usually  si>eedily 
ensue  irom  collapse  or  as  a  result  of  inflammatitm  of  the  i)eritoneum.  I? inally, 
complete  recovery  will  sometimes  be  secured  through  treatment. 

DiAOKoaiB. — Echinococcus  of  the  spleen  presents  no  characteristic  syiiip 
tonis.  When  the  tumor  is  small  and  escapes  observation,  or  when  the  fluid 
nature  of  its  contents  cannot  be  recognized,  its  existence  cannot  be  deter- 
mined. In  larger  tumors  the  hydatid  thrill  will,  when  present,  assist  the 
observer,  and  the  presence  of  fluctuation  will  of  course  eerve  to  exclude  all 
solid  enlargements  of  the  spleen  from  consideration.  Abscess  will  difler  in 
its  shorter  course,  its  rapid  increase  in  size,  and  It^  inflammatory  symntomi?, 
the  general  condition  contrai^ting  with  the  excellent  condition  of  healtn  usu- 
ally observed  in  simple  hydatid  tumor.  The  diagnosis  will  become  greatly 
ol>scured  in  the  event  of  inflammation  of  the  cyst.  Certainty  can  only  be 
attained  through  an  exploratory  puncture  and  examination  of  the  contents 
of  the  cysts.  These  will  consist  of  a  clear,  non-albuminous  fluid,  rich  in 
godium  chloride,  and  revealing  the  echinococcus  scoltces  and  hooks  and  mem- 
branous shreds  when  examined  under  the  microscope.  Doubt  may  arise 
where  inflammatory  changes  have  made  tlie  fluid  albuminous  and  where  the 
scoliccs  and  booklets  have  been  destroyed  or  do  not  accompany  the  escaped 
fluid. 
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Morbid  Anatomy. — The  spleen  may  be  almost  destroyed  by  the  hydatid 
cysts,  which,  usually  single,  may  exist  in  large  numbers.  According  to  War- 
dell,^  "  they  are  seldom  found  in  the  pulp,  usually  in  the  gastro-spienic  epi- 
ploon or  in  the  cysts  constituted  of  the  serous  investment"  The  cysts  consist 
of  a  thick  fibrous  investment  and  an  inner  parenchymatous  layer,  from  which 
the  little  heads  develop  in  tiny  vesicles.  Compound  systems,  one  enclosed 
within  the  other,  are  thus  formed,  varying  from  the  size  of  a  pea  to  that  of  a 
marble,  and  even  very  much  larger.  The  cysts  majr  undergo  atheromatous  or 
calcareous  degeneration.  In  these  cases  the  echmococci  are  destroyed,  and 
the  mass  becomes  encapsulated  in  a  calcareous  envelope  and  remains  quies- 
cent. The  microscope  will  reveal  the  remams  of  the  echinococci,  even  after 
long  periods.  Where  rupture  has  taken  place  the  rent  in  the  cyst  will  have 
allowed  characteristic  matters  to  escape  into  the  communicating  parts,  where 
thev  may  be  detected. 

The  PROGNOSIS  of  echinococcus  of  the  spleen  is  always  serious,  usually- 
most  unfavorable.  The  best  results  are  observed  in  those  cases  where,  the 
cyst  being  small,  spontaneous  arrest  of  development  has  occurred.  Puncture 
of  the  cyst  and  partial  evacuation  of  its  contents,  when  practicable,  increase 
what  would  otherwise  be  almost  hopeless  chances  of  ultimate  recovery  in  cysts 
of  moderate  and  large  size. 

Treatment. — The  only  treatment  that  promises  cood  results  is  the  evac- 
uation of  the  cyst  fluid.  Murchison  recommends  the  removal  of  the  fluid 
with  a  very  small  trocar,  whereby  the  admission  of  air  into  the  cavity  is 
avoided.  I'he  withdrawal  of  the  fluid  is  suflicient  to  destroy  the  life  of  the 
parasite,  and  in  favorable  cases  to  secure  the  degenerative  changes  of  which 
mention  has  been  made.  The  adoption  of  antiseptic  precautions  will  un* 
doubtedly  increase  the  chances  of  recovery.  Unfortunately,  a  certain  number 
of  cases  will  run  into  suppuration,  when  all  the  dangers  of  suppurating  cavities 
have  to  be  encountered,  and  must  be  treated  in  the  usual  way.  Various  injec- 
tions into  the  cyst-cavity  have  been  recommended,  but  they  do  not  seem  to  aflford 
better  results  than  simple  evacuation.  These  will  probably  most  successfully 
be  employed  in  cases  where  the  cyst  has  formed  inflammatory  adhesions  to 
the  skin,  which  may  be  efl^ected  through  the  external  application  of  caustic 
agents  capable  of  exciting  inflamraalory  changes  in  the  deei)er  parts  (Vienna 
paste,  etc.).  Injections  may  be  then  made  through  incisions  carried  into  the 
cyst,  without  danger  of  exposing  the  peritoneal  cavity.  Internal  medication, 
except  for  general  purposes,  has  no  efficacy  in  the  treatment  of  these  tumors. 

Syphilis  of  the  Spleen. 

The  spleen  is  not  very  frequently  aflfected  by  syphilis.  Nevertheless,  this 
viscus  may  become  the  seat  of  syphilitic  disorder  during  either  its  early  or 
late  phases.  It  has  even  been  asserted  by  Weil  that  the  spleen  may  become 
enlarged  in  the  interval  between  the  appearance  of  the  primary  sore  and  the 
first  cutaneous  eruption.  Whatever  changes  the  spleen  may  undergo  during 
the  course  of  early  syphilis  are  essentially  of  the  simple  congestive  type,  and 
are  comparable  to  the  acute  splenic  enlargements  of  the  ordinary  specific 
fevers ;  certainly,  no  essentially  syphilitic  changes  can  be  detected  at  this 
stage.  In  fact,  throughout  the  whole  secondary  period  the  splenic  derange- 
ment is  of  the  nature  of  simple  hyperplasia.  In  the  later  stages  of  syphilis  there 
is  a  more  permanent  enlargement  of  the  spleen,  due  to  a  chronic  interstitial 
inflammation  that  should  be  distinguished  from  that  very  much  more  com- 
mon result  of  old  syphilis,  lardaceous  degeneration.  The  histological  cha- 
racteristics of  these  enlargements  are  not  known  to  difl^er  essentially  from  the 
simple  chronic  enlargements  of  the  spleen  already  considered. 

^  Reynold^ 8  System  of  Medicine^  vol.  v. 
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It  la  only  toward  the  end  of  the  secondary  period,  aod  d wring  tertiary 
syphilis  and  In  inherited  syphilis,  that  products  e§!?entially  syphilitic  can  be 
recognized.  Crummy  inftltmlicuis  and  lumcirs  <>r  the  *plwn  hnve  been 
obj!iervt^l  by  a  few  writei^s — not,  however,  clinlciiUy,  but  for  the  most  part  in 
the  dead-house,  Thes^e  tunu)r?  are  found  scattered  throughout  the  substance 
of  the  or^au,  but  nio^t  c<»rumonly  ut*ar  lis  surface.  They  vary  in  number 
within  not  very  wide  limits,  and  in  size  from  that  of  a  pin  head  to  that  of  a 
pea  or  lariijer.  They  may  be  sharply  circumscrilied  (but  not  cncjipsuhited) 
or  more  difluscd.  The  portions  of  the  spleen  atfected  become  changed  by  the 
syphilitic  unite  rial  into  grayish -red,  homogeneous  mui^ges  in  recent  cases.  At 
a  later  stiige  they  are  **  gray  or  grayish-yellow,  homogeneous,  somewhat  dry, 
tough,  almost  cheesy."  '  The  spleen  under  these  circumstances  is.  as  a  whole, 
somewhat  erdarged,*  Gummy  tumore  of  the  spleen  may  be  confounded  with 
tuljercle  and  old  hemorrhagic  infarction. 

There  is  a  form  of  circumscribed  enlargement  from  new  growth  that  ia 
eometinies  observed  in  tlie  spleens  of  syphilitics,  and  which  is  [^roltably  of 
syphilitic  origin,  producing  changes  similar  to  certain  forms  already  described 
as  a  variety  of  perisplenitis.  It  is  situate  at  the  surface  of  the  spleen,  and 
consists  of  hard  whitish  or  pulc-ycllow  phites  but  slightly  elevateii  above  the 
normal  level,  iuit  of  considerable  sujK^rlicial  extent.  When  Lticisedj  these 
jdatcs  remiml  oije  of  ciirtilage. 

Splenic  enlargements  are  common  in  the  subjects  of  inlierited  syphilis. 
According  to  Cornil,  infant:^  syphilitic  by  inheritance  have  very  frequently 
enlarged  spleens,  the  capsule  being  inflamed  and  thickened  and  the  splenic 
tissue  abnormally  hard.  The  organ  may  thus  become  suHicicntly  enlarged 
to  be  detected  by  palpation.  8^  considei-s  that  enlargement  of  the  spleen  is 
present  in  one-fourth  of  all  case^  of  inherited  syphilis,  ami  Haslund  reports 
splenic  eidargcment  in  58  of  154  necropsies  of  such  infants. 

The  cliiiiail  signs  of  syphilitic  sjdeen  are  almost  beyond  recognition,  if 
indeed  tlicy  can  be  said  to  exist.  Circumstances  of  growth,  etc.  may  excite 
the  suspicion  that  a  given  splenic  tumor  nniy  ite  syphilitic.  JuUien,  it  is 
true,  describes  symptoms  of  splenic  syphilis,  but  his  views  do  not  seem  to  be 
well  f<junded. 

Treatment.— In  recent  enlargements  thempeutics  may  effect  much  in 
reducing  the  tumor,  and  the  facility  with  which  its  reduction  is  efleet^:*d  will 
afford  a  valuable  indication  of  the  success  of  treatment.  Gummy  tumors 
are  probably  within  the  reach  of  antisyphilitic  treatment,  and  it  is  not 
unlikely  that  some  of  the  shrunken,  indurated  areti^  often  detected  jM>st- 
mortem,  and  usually  ascribed  to  intarctiuns,  are  in  reality  due  t^j  the  cicatri- 
cial remnants  of  old  gym  mat  a.  Chronic  diffuse  splenic  eidargements  of 
syphilitic  origui  are  but  little  inilueuoed  by  treatment. 


Rupture  of  the  Spleen* 

The  peculiar  texture  of  the  apleen  renders  it  especialJy  liable  to  rupture — 
more  so  than  any  of  the  other  abdominal  viscera.  By  fiir  the  most  common 
cjiuse  of  splenic  rupture  is  external  violence  from  blows,  kicks,  fall^,  *cjueez- 
ing  force,  and  wounds  incised  or  puncture*].  It  may  be  the  direct  result  of 
the  injury,  or  the  rent  may  be  made  by  the  i>enetratioa  of  broken  ribs  or 
of  foreign  Iwdies.  The  rupture  may  even  occur  sjiontaneously  from  causes 
located  within  the  organ  it.se If.  It  has  been  previous^ly  observed  that  in  the 
enlargement  aecompanying  the  acute  infectious  fevers,  malarial  fever,  etc., 
while  the  distension  of  the  capsule  renders  the  spleen  tense  and  elastic,  sec- 

'  Warmer,  Mosler,  ZiemmnCt  Oiftlop.,  vol.  viii.  p.  435,  Am.  ed. 
»  Gold,  Vio-Uij.  /  Benn,  und  Syph.,  1B8D,  p.  403. 
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tion  through  its  substance  will  often  reveal  a  semi-diffluent  condition,  the 
exact  nature  of  which  is  not  well  understood,  but  which  undoubtedly  origin- 
ates in  excessive  vascularity.  This  occurs  especially  in  malarial  fever  and 
typhus.  Rupture  may  here  take  place  spontaneously,  or,  as  is  commonly  the 
case,  a  very  slight  degree  of  violence  is  sufficient  to  produce  it :  a  wrench,  the 
effort  to  preserve  a  disturbed  equilibrium,  an  otherwise  insignificant  blow, 
may  determine  the  lesion.  Pregnancy  and  the  puerperal  state  may  be  the 
predisposing  causes  to  the  accident,  and  vomiting  has  been  known  to  produce 
it.  It  has  also  been  known  to  follow  the  softening  and  breakingdown  of  a 
hemorrhagic  infarction  or  the  rupture  of  varices  and  aneurism.  The  normal 
spleen  is  only  with  the  greatest  rarity  subjected  to  a  degree  of  violence  suffi- 
cient to  rupture  it,  while  in  countries  where  enlargement  of  the  spleen  is  of 
common  occurrence,  as  from  malaria,  the  accident  occurs  more  irequently. 

Symptomatology  and  Course. — When  the  rupture  is  of  traumatic  ori- 
gin there  may  be  no  marks  of  external  violence :  the  symptoms  usually  are 
those  that  follow  sudden  and  great  losses  of  blood,  faintness,  pallor  following 
intense  pain  in  the  splenic  region,  frequency  and  weakness  of  pulse,  sighing, 
coldness  of  the  extremities,  and  the  rapidly  developing  signs  of  profound 
prostration.  A  fatal  termination  usually  quickly  follows  the  rupture. 
Where  the  hemorrhage  is  not  immediately  great  the  patient  may  not  suc- 
cumb at  once,  but  may  live  for  hours,  even  days — nay,  may  even  recover,  as 
has  occurred  in  the  experience  of  some  observers.  W  ilks  and  Moxon  saw  a 
case  of  splenic  laceration  where  five  ounces  of  laminate  clot  in  process  of 
absorption  were  found  lying  upon  the  spleen,  death  having  occurred  eighteen 
days  aft^r  the  accident  m  consequence  of  abscess  of  the  brain.  In  cases  where 
rupture  has  taken  place,  perhaps  from  very  slight  violence,  in  a  spleen  en- 
larged and  softened  from  disease,  the  above-mentioned  symptoms  may  have 
been  preceded  by  pain  and  a  sense  of  weariness  in  the  splenic  region,  and  by 
distinguishable  enlargement  of  the  organ. 

Pathological  Anatomy. — Except  in  injuries  caused  by  the  penetration 
of  foreign  bodies  or  fractured  ribs  the  rupture  will  usually  be  linear,  and 
either  straight,  curved,  angular,  or  stellate.  If  the  rupture  have  occurred 
spontaneously  it  will  probably  be  single,  but  in  the  event  of  its  following  vio- 
lence it  will  most  often  have  resulted  at  several  places.  In  cases  of  traumatic 
splenic  rupture  in  persons  suffering  from  chronic  malarial  poisoning,  Kona- 
raloff  *  invariably  found  the  rents  in  the  lower  portion  of  the  organ,  the  greater 
ones  on  the  outer  surface,  the  smaller  ones  mostly  on  the  inner  surface  near 
the  hilum.  They  were  widely  gaping  and  deep.  In  ruptures  consequent 
upon  disease  alone  or  slight  violence  to  a  diseased  organ  the  spleen  will  usu- 
ally be  found  enlarged,  sometimes  to  three  or  four  times  its  normal  volume, 
with  its  substance  softened  and  of  a  cherry-red  color.  In  such  cases  signs  of 
bruising  or  injury  to  the  integument  will  not  usually  be  discoverable.  Splenic 
hemorrhage  has  been  known  to  occur  from  the  rupture  of  varices  and  aneu- 
rism, in  which  case  characteristic  appearances  have  been  found  after  death. 
After  death  from  rupture  of  the  spleen  the  abdominal  cavity  will  be  more  or 
less  filled  with  blood,  dark  and  coagulated.  Though  the  contrary  has  been 
held,  it  is  doubtful  if  multiple  rupture  of  the  spleen  can  be  regarded  as  cer- 
tainly indicative  of  a  traumatic  origin. 


Tubercle  of  the  Spleen. 

Tubercle  not  unfrequently  attacks  the  spleen,  but  only  as  secondary  to 
general  tuberculosis.     Wilks  and  Moxon  indeed  think  tlie  larger  nodules 
of  tubercle  may  be  primary,  but  there  seems  to  be  no  evidence  in  support 
1  Lond,  Med.  Bee.,  No.  97,  1883,  p.  259. 
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of  this  opinion.  As  a  iyniptom  of  general  tuberculosis,  splenic  enlargement 
from  con^ea^tion,  dimply  and  quite  without  any  specific  deposit,  is  olioerved  as 
a  form  of  acute  splenic  tumor.  It  h  at  the  later  stages  of  general  tubercu- 
losis that  distinct  ileposits  of  tubercle  are  formed  in  the  spleen,  and  these  are 
consequently  almost  always  crude.  They  are  generality  >^cattcred  throughout 
the  piilp»  arul,  according  to  Billroth,  tlicy  but  rarely  aHTeet  the  Malpighian 
corpu^cli^.  They  are  of  very  anmll  size,  and  may  lie  j)rn!{=ient  in  great  pura- 
hers;  their  color  is  graybh  and  they  are  traoHlucent,  and  only  the  largest 
sliow  the  yellow  thige  of  commencing  fatty  degenemtion.  According  to 
Orth,  tliey  are  not  always  easily  distinguLshable  from  the  Malpighian  bodies. 
Occasional  I V.  and  esj>ecially  in  scrofulous  children,  larger  nodules  are  formed 
by  the  continence  or  several  tubercles  that  may  equal  a  pea  in  size  and  pre- 
sent numerous  yellow  points  of  caseation. 

It  is  usually  impossible  to  diagnosticate  the  existence  of  splenic  tubercle 
during  lile.  After  death  the  general  splenic  tissue  will  be  darkened  fnun 
hypertemia  and  the  tuhercles  surrounde<l  by  a  vascular  halo.  When  incised 
the  tubercleis  will  .^tand  out  from  the  tissue  in  which  they  are  imbedded, 
unlike  the  Malpighiati  btjdies,  and  wdicn  exposed  to  a  stream  of  water  the 
latter  will  disappear,  wlnle  the  tubercles  will  remain  unaffected. 


Tumors  of  the  Spleen. 

The  spleen  is  very  rarely  invaded  by  new  growths  other  than  those  already 
mentioned,  and  then  almost  exclusively  either  from  direct  extension  from 
other  parts  or  by  metastasis.  In  pseudo-leuksemia  or  Ilodgkiu's  disease  the 
spleen  is  usually  enlarged  by  a  bvperplastic  process  quite  like  that  of  leukaemia. 
In  that  variety  of  this  disease  that  htis  been  called  lympho-sarcoina,  in  which 
the  spleen  is  invaded  subsequently  to  the  implication  of  the  lymphatic  glands, 
especially  those  of  the  cervical  region,  the  Malpighian  follicles  may  become 
enlarged,  and  even  attain  the  size  of  walnuts.  They  contain  spindle-cells 
and  connective  tissue.  The  trabeculje  likewise  participate  in  the  enlarge- 
ment. Apart  from  the  hyperplastic  follicles  thus  occurring  and  also  seen  in 
leuksDmia,  smalhpox,  scarlatina,  etc.,  lymphoma  has  been  observed  by  Vir- 
ehow,  Weichselbaum,  and  others.  The  tumors  consist  of  bright  gmyish-rcd 
or  rcdilish,  not  sharply  defined,  noduics  projecting  from  the  dark-red  mass  of 
the  spleen,  Frimarv  sarcoma  is  said  to  have  been  observed  in  the  spleen,  but 
malignant  tumors  of  this  organ  are  usually  secondary  growths,  and  even  thus 
occurring  are  exceedingly  rare.  They  are  soft  and  very  rapidly-growing  sar- 
comata and  carcinomatti.  As  a  rule,  they  dej>end  upon  malignant  disease  of 
the  liver  or  abdominal  glands  through  metastasis  or  by  extension  of  growtb. 
They  sometimes  grow  with  almost  incredible  rapidity.  The  symjitoms  are 
very  obscure,  and  the  presence  of  the  malignant  infiltration  cannot  be 
detected  unless  hard  nodulated  masses  are  formed,  which  become  percept- 
ible through  the  abdominal  wall,  as  in  hepatic  cancer.  The  prognosis  is 
always  bud,  and  depends  generally  upon  the  existence  of  splenic  cancer  only 
iu  so  &r  as  this  indicates  the  disaemination  of  the  primary  affection  and 
becomes  the  forerunner  of  the  cancerous  cachexia.  Fibroma  and  angioma 
have  abo  been  encountered  in  the  spleen :  they  are  both  exceedingly  rare. 
The  latter  has  been  known  as  a  pulsating  tumor  (Langhana). 


DISEASES  OF  THE  THYROID  GLAND. 

By  D.  HAYES  AGNEW,  M.  D.,  LL.D. 


The  thyroid  body  occupies  a  very  important  position  in  the  neck,  being 
closely  related  to  the  larynx,  the  trachea,  the  carotid  blood-vessels,  the  pneu- 
mogastric,  sympathetic,  and  recurrent  laryngeal  nerves.  These  relations  ren- 
der quite  intelligible  the  phenomena  which  are  so  frequently  present  when 
the  gland  becomes  the  subject  of  disease.  It  is  richly  suppliea  with  blood- 
vessels from  the  external  carotids  and  the  subclavian  arteries. 

Notwithstanding  the  obscurity  which  enshrouds  the  physiological  function 
of  the  gland,  there  are  good  reasons  for  supposing  that  its  office  in  the  animal 
economy  is  not  an  unimportant  one :  indeed,  its  presence,  not  in  the  vertebrata 
alone,  but  also  in  birds,  reptiles,  and  fishes,  tends  to  strengthen  this  conclu- 
sion. The  experiments  of  Zesas  appear  to  show  that  the  thyroid  body  plays 
an  important  r61e  in  regulating  the  supply  of  blood  to  the  brain,  and  also  of 
supplementing  the  work  of  the  spleen.  The  place,  therefore,  of  the  gland 
in  the  body  as  an  appendage  to  the  vascular  system  appears  to  be  well 

II  chosen. 

Congenital  absence  of  the  thyroid  body  is  uncommon,  though  it  has  been 
noted  by  a  few  writers.  Curtin^  met  with  one  case  in  which  the  gland  was 
replaced  by  a  mass  of  fat.     Possibly  in  this  instance  the  fat  was  the  result 

■■  of  a  morbid  change  in  the  thyroid,  and  not  an  evidence  of  the  latter  having 

never  been  present.  Beach*  furnishes  another  case  where  on  dissection  no 
trace  of  the  gland  could  be  found.  Hyrtl  speaks  of  the  isthmus  being  fre- 
quently absent — a  fact  observed  by  otner  anatomists. 

Goitre. 

Various  names  have  been  employed  by  different  writers  to  designate  enlarge- 
ments of  the  thyroid  body.  Among  these  may  be  named  bronchocele,  trach- 
eocele, thyrophraxia,  Derbyshire  neck,  struma,  and  goitre.  Among  English- 
speaking  people  the  disease  is  generally  spoken  of  as  goitre  or  Derbyshire 
neck. 

Hypertrophy  of  the  gland  may  be  either  general  or  partial ;  when  general 
— that  is  to  say,  involving  the  entire  body — the  term  symmetrical  or  bilateral 
is  employed  to  designate  the  enlargement ;  when  confined  to  a  single  lobe,  it 
is  said  to  be  asymmetrical  or  unilateral.  Not  unfrequently  limited  portions 
or  small  areas  of  one  lobe  only  are  aflJected,  causing  irregularities  or  nodosi- 

[11  ties  which  may  be  readily  detected  by  the  eye  or  the  touch. 

'  Symptoms. — The  earliest  evidence  of  bilateral  goitre  is  the  appearance  of 

an  unusual  fulness  and  breadth  of  the  lower  part  of  the  neck  or  that  part 
between  the  sternum  and  the  larynx.  This  fulness  extends  laterally  under 
the  sterno-cleido-mastoid  muscles,  partially  effacing  the  suprasternal  fossa, 

*  Lancet,  1850,  vol.  ii.  p.  25.  *  Medical  Times  and  Giuette,  May  30,  1884,  p.  603. 
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and  is  entirely  unattended  by  pain,  heat,  redness,  or  other  sign  of  inflamma- 
tion. When  the  disease  is  uniUiteral,  the  swelling  is  seen  to  extend  from  the 
side  of  the  tnichea  and  larynx  outward  under  tlie  stern o-clcido  muscle.  The 
tumor,  in  consequence  of  its  attachment  to  the  tnichea,  foUows  the  move- 
ments of  the  latter,  and  hence  will  be  seen  to  rise  and  fall  during  the  act  of 
8 wallowing  or  of  deglutition. 

The  progress  of  the  enlnru;ement  varies  greatly  in  different  caaeg.  After 
its  first  appearance  it  may  remain  qniescent  for  years,  scarcely  causing  any 
change  in  the  appearance  of  the  neck  which  coufd  be  deemed  a  deformity ; 
in  other  instances  the  growth  will  be  progressive,  attaining  to  the  size  of  a 
goose  eg^,  when  it  may  again  remain  stationary.  It  is  not  common  in  the 
United  States  to  meet  with  those  excejssive  hypertrophies  of  the  th3rroid  m 
common  in  Switzerland,  where  the  gland  extends  up  l>ehind  the  ears,  out- 
ward to  the  margina  of  the  trapezii  muscles,  and  hangs  down  in  front  of  the 
sternum  a  large  pendulous  moss  and  imparting  a  most  hideous  appearance 
to  the  patient. 

pressure  Symptoms  and  the  Attendant  Phenomena, — It  is  very  remarkable 
to  what  a  degree  hypertrophy  of  the  thyroid  may  reach  without  giving  rise 
to  any  marked  functional  disturhanoes.  This  is  due,  no  doubt,  to  the  cha- 
racter <if  the  enlargement,  the  cystic  and  vascular  causing  less  inconvenience 
than  the  fibrous  or  more  solid  varieties.  Tlie  pressure  sympt<mvs  which  may 
ensue  are — first,  difficulty  of  respiration,  Thw  is  likely  to  follow  when  the 
central  portion  of  the  gland  enhirgca  in  cofiimon  with  the  lateral  masses, 
thereby  causing  pressure  directly  upon  the  trachea.  This  pressure  may  result 
in  sotlening,  and  even  complete  absorption,  of  one  or  more  of  the  rings  of  the 
trachea.  An  irritative  cough  may  appear  in  the  course  of  the  hyix^rtrophy, 
which  is  to  He  referred  to  the  encroachment  by  the  gland  on  the  pneu- 
mogftstric  nerv^e.  Hoarseness  and  a  peculiar  croaking  voice  are  also  some- 
times witnessed,  indicating  the  contact  of  the  tumor  with  one  or  both  recur- 
rent laryngeal  nerves. 

Redness  of  the  skin  and  elevation  of  temperature  on  one  side  of  the  neck 
are  occasionally  present*  and  sometimes  accompanied  by  dilatation  of  the 
pupil  of  the  eye  corresponding  to  the  affected  side.  These  symptoms  result 
from  pressure  upon  the  sympathetic  nerve,  and  may  exist  in  either  unilateral 
or  bilateral  goitre.  When  associated  with  the  latter  form  of  the  disease,  the 
sides  of  the  tumor  will  be  found  aHymmetrrcal. 

Geographical  DiSTRrBUTtoN.— Goitre  ia  met  with  in  all  parts  of  the 
world.  There  are,  however,  localities  in  which  it  prevails  to  a  remarkable 
extent,  assuming,  indeed,  the  importance  of  an  epidemic  disease.  In  some 
portions  of  Switzerland,  as  in  Savoy  and  in  the  Tyrol,  there  are  villager  in 
which  scarcely  a  single  inhabitant  escapes.  The  disease  is  very  common  in 
Piedmont  and  in  all  deep  valleys  of  the  Alps,  the  Pyrenees,  the  Apennines, 
and  about  the  foot-hills  of  the  Cordilleras.  Ju  the  valley  of  the  Maurienne, 
Larrey  states,  nearly  all  the  residents  were  subjects  of  goitre.  According  to 
the  government  reports  in  Piedmont  and  Savoy,  there  are  22,371  persons 
afflicted  with  bronchocele.  There  is  a  notable  prevalence  of  the  di.%easo  at 
Schlettatadt  on  the  Rhine.  In  France  the  districts  where  the  largest  number 
of  cases  of  goitre  is  observed  are  8t.  Aobin  and  Rosieux.  These  places,  with 
others  less  noteworthy  in  the  same  country,  it  is  estimated,  furnish  not  less 
than  500,000  cases  of  the  disejise.  In  the  government  of  Irkout*?h,  which 
is  drained  by  the  sources  of  the  Lena  and  its  tributaries,  there  were  in  1870, 
according  to  Hachine,  as  many  as  3400  persons  laboring  under  goitre. 
Among  the  inhabitants  of  Siberia  antecedent  to  the  conquest  by  Russia  the 
disease  was  scarcely  known.  Its  prevalence  after  this  event  was  altribut*?d  to 
the  habit  adojited  by  the  Russians  of  living  in  heated  and  uncleanly  Dwrns, 
altogether  unlike  the  Siberians,  who  spend  most  of  their  time  in  the  open  air. 
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Humboldt  speaks  of  goitre  being  so  common  in  Honda  and  Moussa,  towns  con- 
t.iguous  to  the  Magdalena  River,  that  very  few  of  their  inhabitants  escaped  the 
disease. 

In  England  the  counties  of  Derbyshire,  Surrey,  Nottingham,  and  Norfolk 
furnish  a  large  number  of  .cases.  In  this  country  New  Hampshire,  G)unec- 
ticut,  Vermont,  and  New  York  are  the  States  which  supply  the  most  examples 
of  goitre.     In  Lower  Canada  goitre  is  also  quite  common. 

In  Switzerland  the  disease  is  frequently  associated  with  mental  imbecility 
(cretinism),  though  it  is  not  at  all  established  that  between  the  two  there 
exists  any  necessary  connection,  as  cretinism  is  often  met  with  in  persons  free 
from  goitre,  and  the  latter  in  those  whose  intellectual  powers  are  unimpaired. 
Indeed,  it  has  been  observed  by  Burns,  that  in  some  countries  where  goitre  is 
very  prevalent  cretinism  is  exceptionally  rare ;  nevertheless,  the  observa- 
tions of  Lemon  and  the  experiments  of  Horsley  are  of  a  character  to  leave 
the  relation  between  the  two  still  an  open  question. 

Causes. — The  causes  of  goitre  are  quite  obscure.  The  disease  is  in  some 
way  associated  with  countries  the  topographical  features  of  which  consist  in 
high  mountains  and  deep  valleys.  In  illustration  of  this  fact  we  have  only 
to  cite  the  great  prevalence  of  the  disease  in  Switzerland,  in  the  central 
mountainous  parts  of  Asia,  on  the  Himalayas  and  the  Andes,  as  also  in  tho 
mountains  of  Brazil.  In  Europe  it  may  he  said  that  goitre  is  much  more 
common  in  the  south  and  south-west  countries  than  in  the  north  and  north- 
west. Sea-coasts  are  generally  exempt  from  the  disease.  Bardeleben  during 
the  many  years  in  which  he  acted  as  chief  of  the  surgical  clinic  at  Grei&wald 
saw  only  two  cases  of  goitre. 

The  use  of  glacier-  or  snow-water  haa  been  charged  with  the  production  of 
this  evil,  containing  as  it  does  large  quantities  of  carbonic  acid  and  other 
matters  not  generally  found  in  pure  potable  water.  In  opposition  to  this 
view  we  are  able  to  present  the  testimony  of  Captain  Gerara  that  in  those 
portions  of  the  Himalayas  where  the  inhabitants  for  a  number  of  months  in 
each  year  drink  snow-water  goitre  is  really  less  frequently  observed  than 
among  those  who  live  at  the  foot-hills  of  the  same  region.  This  coincides 
with  what  Lebert  states,  that  if  water  from  the  regions  of  ice  and  snow  con- 
stitutes a  cause  of  goitre,  then  we  should  expect  to  find  the  disease  increasing 
more  and  more  as  the  glaciers  are  approached,  when,  really,  just  the  reverse 
is  the  case,  the  subjects  of  such  enlargements  being  seen  in  greater  numbers 
at  the  bottom  of  valleys  than  in  the  more  elevated  regions.  The  Polar  expe- 
ditions of  Lenstake  and  Kolleweg,  undertaken  in  the  years  1868  and  1870, 
also  contradict  the  supposed  connection  between  goitre  and  ice-water,  as  not 
a  case  of  the  disease  was  reported,  notwithstanding  the  men  drank  nothing 
else ;  and  in  Sumatra,  where  snow  is  never  seen,  goitre  is  quite  common. 
Nor  is  there  any  satisfactory  evidence  that  lime-  or  magnesia-water,  also 
charged  with  exerting  a  determining  influence  in  the  causation  of  goitre,  has 
anything  to  do  with  its  existence.  The  testimony  of  Humboldt  as  to  the 
rareness  of  the  affection  at  Mariquita,  where  the  water  is  strongly  impreg- 
nated with  lime  salts,  and  my  own  observation  that  throughout  the  Pequea 
and  Conestoga  valleys,  both  limestone  districts,  goitre  seldom  occurs,  are 
inimical  to  such  a  theory.  From  St.  Maurice  to  Martiny  in  Wallis,  Lebert 
speaks  of  goitre  being  very  common,  notwithstanding  the  absence  of  lime 
formation. 

That  water,  however,  does  become  the  medium  for  certain  materials  which, 
taken  into  the  system,  produce  enlargements  of  the  thyroid,  is  unquestionably 
true.  In  corroboration  of  this  statement  we  have  two  notable  facts  recorded 
by  Frank,  who  says  that  at  Rheims,  where  goitre  was  very  common,  quite 
one-half  of  the  tumors  disappeared  after  the  source  of  the  old  water-supply 
was  abandoned  and  the  town  supplied  by  a  branch  from  the  river  Verle. 
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And  again  at  Stenseifen,  near  Schmideberg,  where  goitre  prevailed  as  an 
endemic;  the  disease  disappeared  on  the  closing  of  a  fountain  which  fiirnished 
water  to  the  inhabitants  of  the  place. 

Atmospheric  causes  have  also  been  invoked  in  order  to  shed  light  on  the 
production  of  goitre.  Thus  it  is  said  that  the  common  occurrence  of  the 
latter  in  very  deep  valleys,  so  overshadowed  by  the  dense  foliage  of  timber 
as  to  prevent  a  proper  interchange  or  circulation  of  air,  is  favorable  to  this 
theory ;  yet  sls  against  this  view  wc  have  the  statement  of  Humboldt,  who 
Bays  that  on  the  plateaus  of  Bogota,  which  are  swept  by  constant  currents 
of  air  and  are  tjuite  sterile  m  vegetation,  goitre  is  common. 

That  local  or  geolodcal  conditions  do  exist  which  are  directly  concerned 
in  the  development  of  endemic  goitre  cannot  be  gainsaid,  and  these  of  so 
active  a  nature  that  persons  coming  from  remote  districts  into  such  goitrous 
centres  and  entirely  tree  from  all  enlarge  me  nta  of  the  gland,  are  liable  to  suf- 
fer in  common  with  the  native  born,  Not  only  so,  but,  as  has  been  observed 
by  Vircbow,  even  domestic  animals  in  such  localities  become  subjects  of  the 


The  very  careful  studjr  of  this  subject  by  Labour  of  Newcastle,  Eng- 
land, furnishes  strong  evidence  that  water  passing  through  calcareous  soui 
alone  had  little  if  anything  to  do  with  goitre,  but  when  such  aoila  were 
impregnated  with  ferruginous  and  earthy  salts  the  geological  conditions  were 
present  fur  developing  the  disease. 

Enlargement  of  the  thyroid  body  is  occasionally  seen  as  one  of  the  late 
manifestations  of  syphilis,  usually  bilateral  and  attaining  in  some  instances  a 
great  size. 

G^tation  is  another  and  not  an  uncommon  cause  of  goitre,  the  tumor 
appearing  in  the  last  months  of  pregnancy  or  immediately  after  parturition. 
Tliree  cases  clearly  traceable  to  tne  above  cause  are  under  the  writer's  care 
while  penning  this  article.  It  is  in  such  cases  that  the  tumors  sometimes 
grow  with  frightful  rapidity,  Roberta  reports  three  cases  in  primiparae,  all 
of  whicli  ran  an  acute  course  and  terminated  fatally  by  asphyxia. 

In  Graves'  or  Basedow's  disease  goitre  forms  one  of  toe  elements  in  the 
morbid  circle,  and  when  thus  associated  may  be  regarded  as  a  neurosis. 

Vajueties. — Goitre  appears  under  different  forma,  and  not  unfrequently 
one  variety  is  transformed  into  another.  The  following  classification,  resting 
on  a  patholugical  basis,  will  be  adopted,  namely — Follicular;  Gelatinous; 
Cystic;  Fibrous;  Vascular, 

In  follicular  goitre  there  is  a  proliferation,  both  in  the  cell-elements  of  the 
follicles  and  in  the  connective  tissue  constituting  their  wails.  This  genenil 
hyperplasia  of  the  normal  histological  components  of  the  gland  constitutes  a 
tumor  which,  for  a  time  at  least,  remains  quite  soft  and  compressible,  even 
communicating  to  the  touch  the  sensation  of  fluctuation.  The  tendency, 
however,  of  the  growth  is  not  to  remain  long  in  this  condition,  but  to  become 
more  firm  and  even  hard  to  the  feel. 

The  fibrous  is  often  a  transformation  from  the  follicular  goitre,  an  advanced 
stage  in  the  life-history  of  the  latter.  There  occurs  a  new  formation  of 
interstitial  connective  tissue,  which  by  its  accumulation  and  encroachment 
upon  the  follicles  lessens,  and  finally  obliterates,  them  to  a  degree  which  con- 
verts the  gland  into  a  fibroma.  It  is  rare,  however,  to  find  this  metamorphosis 
general.  Generally  the  change  is  limited  to  portions  of  the  thyroid,  and 
accordingly  the  tumor  in  this  variety  of  the  disease  is  found  hard,  knotty, 
and  incompressible  at  ditferent  points  corresponding  to  the  sclerosed  portions. 
The  vascularity  of  the  fibrous  variety  is  quite  insignificant  in  those  portions 
of  the  gland  which  have  been  the  subject  of  this  morbid  change,  though  in 
other  parts  there  is  a  liberal  supply  of  blood-vessels. 

Vascular  goitre  may  also  be  a  transformation  from  the  follicular  variety,  in 
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which,  with  an  increased  hyperplasia  of  the  follicular  elements  of  the  gland, 
there  is  a  new  formation  of  blood-vessels  taking  the  place  of  the  connective 
tissue  present  in  the  fibrous  form  of  goitre.  When  the  arterial  element  pre- 
dominates, the  vessels  will  be  found  to  be  very  much  dilated  and  anastamosing 
freely.  These  goitres  are  compressible,  have  a  soft,  spongy  feel,  sometimes 
pulsate,  and  on  auscultation  disclose  a  distinct  bruit,  nence  the  term  aneu- 
rismal  goitre  often  applied  to  such.  In  other  instances  the  venous  element 
predommates,  when  the  swelling  will,  as  in  the  arterial  variety,  be  compressi- 
ble and  communicate  to  the  ear  a  well-marked  blowing  sound  or  murmur. 
As  the  superficial  veins,  in  common  with  the  deep  ones,  are  enlarged  and  tor- 
tuous, the  surface  of  the  tumor  will  often  exliibit  at  different  pomts  a  bluish 
appearance.  In  two  instances,  and  in  females  of  a  highly-wrought  nervous 
temperament,  I  have  known  the  vascular  goitre  to  enlarge  in  a  few  minutes 
to  wellnigh  twice  its  usual  size,  threalening  the  patient  with  suffocation  for 
the  time,  and  almost  as  quickly  subside  after  a  free  emesis. 

In  gelatinoid  goitre  the  follicles  of  the  gland  are  distended  so  as  to  form 
large  cavities  filled  with  a  gelatinoid-  or  colloid-looking  substance,  the  prod- 
uct of  the  enclosed  cells.  As  the  distension  of  the  follicles  progresses  the 
vascularity  of  the  gland  becomes  notably  less,  the  vessels  being  obliterated 
by  the  pressure.  This  tumor  may  attain  a  very  great  size,  is  much  firmer 
than  the  vascular  goitre,  and  to  the  touch  has  a  doughy  feel. 

Cystic  goitre  is  rarely  such  in  the  beginning  of  its  history,  being  often  an 
advanced  stage  of  the  follicular  variety.  In  the  transition  the  compartments 
of  the  latter  undergo  enlargement,  their  normal  cell-contents  being  replaced 
by  an  albuminoid  transudation  from  the  vessels  of  the  follicles.  This  process 
continuing,  the  interfoUicular  connective  tissue  disappears — a  mechanical 
result  caused  by  pressure.  Still  later,  and  from  this  cause,  the  walls  of  the 
adjoining  follicles  suffer  a  similar  fate,  and  as  these  melt  away  larger  cavities 
are  formed,  until  at  length  the  whole  interior  of  the  gland  is  converted  into  a 
number  of  loculi,  and  in  some  rare  instances  into  one  great  sac.  The  gelati- 
noid or  colloid  goitre  may  undergo  a  similar  transformation,  and  much  in  the 
same  way.  The  fluid  contents  of  cystic  goitre  vary  in  their  physical  proper- 
ties as  also  in  their  chemical  constitution.  Generafly  the  substance  contained 
in  the  cysts  is  rich  in  albumen,  has  a  ropy  appearance  resembling  somewhat 
the  white  of  an  eggy  and  to  the  feel  is  viscous  or  unctuous,  similar  to  that  of 
the  synovial  secretion.  Sometime^  it  is  dark,  resembling  coflfee-grounds — a 
condition  due  to  the  decomposition  of  extravasated  blood  derived  from  rup- 
tured blood-vessels  belonging  to  the  gland.  Cr}'8tals  of  cholesterin  are  also 
present,  formed  by  fatty  degeneration  of  the  cells  of  the  follicles,  and  min- 
gled with  a  variable  amount  of  sodium  chloride.  The  cystic  goitre  is  soft 
and  fluctuating,  and  often  grows  to  a  large  size. 

The  blood-vessels  of  goitre  are  not  exempt  from  pathological  changes,  but 
frequently  become  the  subjects  of  atheromatous  and  amyloid  changes. 


Carcinoma  and  Sarcoma  of  the  Thyroid  Gland. 

Malignant  growths  of  the  thyroid  body  are  comparatively  rare,  and  when 
present  are  accompanied  by  symptoms  sufl[iciently  significant  to  differentiate 
them  from  those  which  are  benign.  In  both  carcinoma  and  sarcoma  the 
increase  of  the  tumor  is  rapid ;  the  surface  veins  become  very  distinct,  and 
the  enlargement  is  general,  aflfecting  the  entire  gland.  In  addition  to  the 
above  phenomena,  the  evil  effect  resulting  from  pressure  is  sooner  realized 
and  more  pronounced  than  in  goitre,  and  in  a  short  time  the  generalization 
of  the  disease  becomes  apparent  in  the  loss  of  flesh  and  strength.     Should 
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the  tumor  be  a  carcinoma,  there  will  likely  follow  the  infection  of  those 
Ijmph-glands  in  nearest  relation  to  the  neoplasm. 

Evil  Effects  of  GKjitre. — In  this  country,  though  goitre  may  grow  to 
a  large  size,  it  is  not  common  for  patients  to  sutfiiT  any  ineonvcnicnce  other 
than  that  which  results  from  the  ujisightly  appearance  of  tlie  tumor;  hence 
life  is  not  seriously  imperilled  by  the  disease.  Occasionally,  however,  there 
are  ext*eptioTsal  instances  in  which  unpleasant  and  e%'en  troublt^ome  symp- 
toms are  developed.  Among  these  may  be  mentioned  alteration  of  voice  or 
a  slight  aphonia  in  conse<|uence  of  pressure  by  the  tumor  on  the  recurrent 
laryngeal  nerve.  An  irritating  cough  may  also  exL*it,  and  when  no  evidence 
of  pulmonarv  trouble  is  present  it  must  be  referred  to  pressure  upon  the 
pneumogastnc  nerve,  Dyspncea  when  [}resent  results  usually  from  pressure 
upon  the  trachea.  It  has  been  observed  thut  when  this  pressure  is  long  con- 
tinuedj  particularly  in  cases  of  vascular  goitre,  some  of  the  rings  of  the  trachea 
gradually  disnppear,  leaving  only  a  meinbranous  tube,  which  may  collapse  and 
^use  the  sudden  death  of  the  patient. 

"^^;  Hiccough  and  diaphragmatic  spasms  have  also  occurred  when  tlie  enlarge- 
tftnt  of  the  gland  extended  latenillv.  in  consequence  of  pressure  on  the 
phrenic  nerve.  In  atldition  to  the  above  phenomena  there  is  ot\en  experi- 
enced in  goitre  severe  neuralgic  piiins  on  the  side  of  the  neck,  in  the  ear,  and 
over  the  back  of  the  head,  and  indeed  in  the  course  of  any  of  the  branches 
of  the  cervical  plexus  of  nerves. 

Occasionally  I  have  seen  a  red  blush  of  the  integument  on  the  side  of  the 
neck,  answering  to  the  largest  portion  of  tumor,  accompanied  bv  increased 
heat,  doubtless  from  the  growth  encroaching  on  tlie  sympathetic  nerve. 

Trcatment. — The  treatment  of  goitre  may  be  divided  into  constitutional 
and  !oca.L  Too  oilen  the  management  of  the  dbease  is  conducted  in  an  em- 
pirical manner,  every  variety  being  sulhnected  to  the  same  njutine  of  remedies. 
No  greater  mistake  can  be  made.  To  attain  any  satisfactory  success  it  is 
absolutely  necessary  that  a  correct  diagnosis  of  the  comjjosition  of  the  tumor 
shall  be  known.  In  follicular  and  in  fibrous  goitre  much  may  be  anticipated 
from  constitutional  and  local  measures.  Those  remedies  which  possess  the 
propertv  of  inducing  retrograde  changes  of  structure  and  their  subsequent 
absorption  are  the  ones  to  be  selectc<i  for  administmtion,  and  among  these 
iodine  and  its  combinations  rank  highest.  The  compound  solution  of  iodine, 
the  iodide  of  potash,  and  the  iodide  of  iron,  all  liave  their  thenifjcutical 
adaptiveness.  The  earlier  treatment  is  eommenced  the  more  hopeful  will 
be  tne  pro^osls.  If  the  patient  is  in  all  other  respects  in  good  heakli,  and 
especially  is  somewhat  fleshy  or  given  to  obesity,  the  compound  solution  of 
iodine  should  of  preference  be  selected.  At  first  the  dose  snoiild  be  small,  in 
order  to  test  the  tolerance  of  the  st4:>mach,  not  exceeding  five  or  six  drops 
three  times  a  day,  taken  in  some  sweetened  water,  orange  syrup,  or  curacoa, 
and  always  about  one  hour  after  meals.  Every  two  or  three  days  the  aose 
may  be  increased  one  or  two  drops  until  eighteen  or  twenty  are  taken,  be- 
yond which  it  is  not  desirable  to  go.  It  is  in  these  forms  of  goitre  that  the 
Dumed  sponge  (sponffia  usta)  was  at  one  time  very  generally  used  as  an 
internal  remedy,  halt  a  drachm  to  a  drachm  being  taken  twice  or  thrice 
daily.  As  the  virtue  of  the  article  was  due  to  the  iodine  it  contained,  it 
must  necessarily  be  inferior  to  the  solution  of  the  same  substance. 

In  addition  to  the  constitutional  treatment  the  local  use  of  alterative  oint- 
ments will  be  indicated,  the  best  of  these  being  iodoform,  iodide  of  lead,  and 
iodide  of  mercury.  Iodoform  will  be  found  most  efficient  employed  in  the 
following  formula : 

R.  Iodoform,  ^iss; 

Benssoated  lard,  Jj, 

This  ointment  is  to  be  rubbed  into  tlie  goitre  for  fifteen  or  twenty  minutes 


980  DISEASES  OF  THE  THYROID  OLAND. 

mominff  and  evening,  after  which  a  piece  of  lint  smeared  with  the  same 
should  be  laid  over  the  tumor,  covered  with  oiled  silk,  and  retained  in  posi- 
tion by  a  strip  of  muslin.  If  the  officinal  iodide-of-lead  ointment  be  used, 
it  will  be  desirable  to  lessen  its  stren^h  by  the  addition  of  a  little  simple 
cerate,  as  it  is  liable  to  cause  severe  irritation  of  the  skin  when  thoroughly 
applied,  thus  neutralizing  in  a  great  measure  the  value  of  the  application. 
Whatever  unguent  is  selected,  the  application  will  be  best  made  before  an 
open  fire. 

There  are  several  natural  waters  which  can  at  the  same  time  with  the  other 
treatment  be  taken  with  advantage,  their  efficiency  being  due  to  the  iodine 
which  they  contain.  The  most  valuable  of  these  are  Adelheid's  Quelle  and 
Wildegger.  A  glass  of  either  can  be  drank  morning  and  evening.  If  after 
two  or  three  months'  continuous  treatment  under  the  plan  described  no  im- 
pression is  made  on  the  disease,  or  in  the  event  of  the  iodine  acting  unpleas- 
antly by  causing  symptoms  of  iodism,  the  iodide  of  potash  should  be  substi- 
tuted, administering  three  times  a  day  from  five  to  twenty  grains  of  the  salt 
dissolved  in  water  and  syrup,  and  well  diluted. 

Boinet  has  proposed  the  mixture  of  iodine  with  the  food  as  a  very  satisfac- 
tory mode  of  introducing  the  drug  into  the  system  ;  and  I  suppose  that  it  was 
on  the  strength  of  this  suggestion  that  Michaud,  with  a  view  to  protect  the  gar- 
rison of  fitiennes  against  the  prevailing  goitre,  ordered  iodine  to  be  baked 
in  the  soldiers'  bread.  In  cases  of  goitre  associated  with  a  pale,  anaemic  state 
of  the  system  it  will  often  be  found  necessary  to  alternate,  for  a  time,  the 
remedies  already  directed  with  iodide  of  iron  and  cod-liver  oil. 

In  follicular  and  fibrous  goitres  which  prove  rebellious  to  the  plan  of  treat- 
ment detailed  a  resort  may  be  had  to  injections.  From  eight  to  twenty  drops 
of  the  tincture  of  iodine  should  be  introduced  deep  into  the  substance  of  the 
gland  by  the  hypodermic  syringe.  This  procedure  can  be  repeated  every 
three  or  four  days,  selecting  at  each  operation  a  different  section  of  the  glana, 
at  the  same  time  carefully  watching  the  effect  produced.  Any  marked  ele- 
vation of  temperature,  local  or  general,  accompanied  by  pain  or  stiflfcess  of 
the  neck,  is  the  signal  for  suspending  temporarily  this  form  of  medication. 
The  favorable  signs  following  injections  are  the  shrinking  and  increasing 
hardness  of  the  tumor ;  and  so  long  as  these  processes  continue  progressive 
no  repetition  of  injections  will  be  necessary. 

Electrolysis  constitutes  another  therapeutic  resource,  applicable  not  only  to 
the  treatment  of  follicular  and  fibrous,  out  also  to  the  vascular,  goitre.  This 
agent  has  been  favorably  employed  by  Chvostek  of  Vienna,  and  to  some 
extent  in  this  country  by  Baird  and  others.  The  current  used  by  Chvostek 
was  one  from  a  Siemens  battery  of  thirteen  elements  and  strong  enough  to 
cause  a  moderate  degree  of  burning.  The  time  consumed  at  each  sitting  is 
not  to  exceed  five  minutes,  during  which  the  points  of  application  must  be 
frequently  changed. 

In  vascular  goitre,  iodine,  either  internally  or  locally,  effects  little  good. 
Ergot  is  to  be  preferred.  From  ten  to  twenty  drops  of  the  fluid  extract 
should  be  given  internally  three  times  a  day,  with  injections  of  the  same 
amount  and  used  in  the  same  general  manner  as  has  been  directed  for  the 
iodine. 

Recently  I  have  been  using  injections  of  carbolic  acid  in  vascular  goitre, 
and  thus  far  with  the  most  promising  results.  Four  or  five  drops  of  a  solution 
of  the  crystals  of  the  acid  dissolved  in  glycerin,  using  no  more  of  the  latter 
than  will  be  barely  sufficient  to  liquefy  tlie  crystals,  should  be  deposited  by 
means  of  the  hypodermic  syringe  deep  into  different  portions  of  the  gland  at 
intervals  of  four  or  five  days.  On  the  withdrawal  of  the  instrument  the  punc- 
ture can  be  covered  with  a  strip  of  rubber  adhesive  plaster.  The  acid  when 
thus  employed  causes  the  tumor  to  shrink  and  become  hard. 
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Grelatinous  and  cystic  goitres  are  quite  intractable  to  constitutional  reme- 
dies. They  require  to  be  attacked  lof-ally*  Bonnet  has  tried  caustic  potash 
and  chloride  of  zinc.  The  applications  were  made  over  the  front  wall  of  the 
tumor,  and  in  some  instances  to  the  inner  surf»ce  of  the  sac,  Tlie  results 
were  wot  of  a  kind  to  make  the  method  a  popular  one.  Iodine  ami  alcohol 
have  a  bo  been  thrown  into  the  parenchyma  of  the  pland,  and  with  a  like 
unsatisfactory  effect,  Setons  have  had  numerous  trials.  The  method  is  an 
old  one,  having  been  used  by  C'Claus,  and  revived  from  time  to  time  by  Quadi 
of  Naples,  Huichinson,  Kennedy,  and  Stanton.  Tiie  object  in  using  the 
Betoo  is  to  develop  iii  the  tumor  a  destructive  inflammation  and  suppuration. 
Anv  one  who  has  witnessed  a  CAse  of  acute  suppuration  in  the  thyroid  gluiid 
will  not  be  anjcious  to  repeat  the  ex]>erience.  The  purulent  products  are 
profuse,  highly  oHenaive,  and  tax  severely  the  powers  of  the  general  system ; 
and  to  these  disad vantages  may  be  added  the  risks  of  sloughing,  hemorrhage, 
and  septic  poisoning. 

The  treatment  wliich  promises  most  in  gelatinous  and  cystic  goitre  is  either 
that  practised  by  Gosaelin  or  that  by  Morrell  Macken;&ie  of  London.  The 
plan  of  Gosselin  is  to  make  a  very  small  incision  in  the  skin  over  the  front 
of  the  tumor,  in  order  to  lessen  the  resistance  to  the  introduction  of  a  small 
trocar  and  canula,  through  the  latter  of  which,  after  evacuating  the  c}^t  and 
washing  it  out  with  tepid  water,  he  injects  the  tincture  of  iodine  (ftj).  This 
injection  is  allowed  to  remain  about  five  minutes.  Should  its  disduirge  be 
followed  by  a  flow  of  blood,  a  second  and  even  a  third  injection  is  made 
before  wit  lid  rawing  the  canula.  This  operation  does  not  materially  difler 
frooi  that  practised  by  V,  Dumreicher,  except  that  this  practitioner  emptied 
the  cyst  with  an  aspirator  previous  to  washing  out  tlie  sac  and  injecting  the 
iodine.  The  method  of  Mackenzie,  however,  has  succeeded  so  well  in  prac- 
tice that  it  is  to  be  preferred  both  for  efficiency  and  safety.  In  this  plan 
l»erchloride  of  iron  k  substituted  for  iodine.  One  part  of  tfie  iron  is  mixed 
with  four  parts  of  water,  and  after  partially  emptying  the  cyst  with  a  trocar 
and  canula  at  its  most  dependent  part  the  fluid  (f^y-fsij)  is  thrown  into  the 
bac  by  a  syringe.  The  canula  is  now  plugged  Avith  a  stopper  that  the  injection 
may  he  retained.  After  three  days  the  stopj>er  is  removed  and  the  con- 
tents of  the  sac  are  allowed  to  flow  out.  In  case  the  discharge  proves  to  be 
bloody  or  serous,  the  injection  is  repeated ;  if,  on  the  contrary,  it  exhibits 
signs  of  pU8  the  iron  solution  is  withheld,  but  the  canula  is  permitted  to 
remain,  tliat  free  drainugc  may  be  maintained  until  the  goitre  has  been  de- 
stroyeil  by  siqipu ration.  During  the  presence  of  the  instrument  the  affected 
part  of  the  neck  ii<  covered  by  a  flaxB^d-meal  poultice. 

In  gelatinous  goitre,  when  the  tumor  is  multilocular,  ailer  tapping  and 
before  injecting,  1  introduce  tlirough  the  cnnula  a  plunger,  and  by  pushing 
it  in  difl**rent  directions  through  the  interior  of  the  tumor  brcttk  up  tlic  sepa- 
mting  walls  of  the  cy^ts,  and  thus  open  a  way  for  the  better  diHusion  of  the 
injecting  material  The  plan  of  Mackenzie,  destroying  as  it  does  the  tumor 
bv  a  slow  chronic  form  of  suppuration,  and  at  the  same  time  draining  away 
tfie  pus  as  it  forms,  greatly  lessens  the  risk  which  might  otherwise  arise  from 
diflused  Buppuratloii,  bleeding,  or  sloughing.  At  the  CVipenhagen  Congress, 
Mackenzie  stated  that  he  had  by  the  method  described  treated  193  cases  of 
goitre  with  only  2  fatal  cases,  the  latter  being  those  of  a  fibro-cystic  form. 

In  making  a  comparison  betweon  the  relative  safety  of  perchloride  of  iron 
and  of  iodine  as  injections  in  goitre,  the  great  superiiirity  of  the  former  over 
the  latter  is  well  brought  out  in  the  cases  collected  and  analyzed  by  Schwalbe, 
106  in  number,  for  the  cure  of  which  iodine  was  used,  death  following  in  5 
ca^es  ami  difl'ui*ed  suppuration  in  22  cases, 

AVhcn  all  measures  fail  to  control  tlie  growth  of  a  goitre,  and  the  life  of 
the  patient  is  jeopardized  from  the  eflects  of  pressure,  the  case  ceases  to  be 
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a  medical  one  and  must  be  relegated  to  the  domain  of  surgery.  Fortunately, 
the  necessity  for  operation  rarely  occurs.  It  may  be  remarked,  in  closing 
this  article,  that  the  excision  of  the  gland  has  been  followed  in  several 
instances  by  evils  greater  than  those  for  which  the  operation  was  performed. 
The  experiments  of  Zesas  and  Horsley  on  lower  animals,  and  the  observa- 
tions of  Kocher  after  the  removal  of  tne  thyroid  in  man,  place  the  question 
of  extirpation  of  goitre  among  the  unsettled  problems  of  surgery. 


SIMPLE  LYMPHANGITIS. 

By  SAMUEL  C.  BUSEY,  >L  D. 


Anatomy  and  Physiology.— The  pathological  relations  of  the  absorbent 
system  are  important,  hecauj^e  of  their  direct  connection  with  the  morbid 
processes  and  structural  changes  taking  place  in  a  variety  of  diseases ;  there- 
tore,  before  di^ca^ising  the  ssiihject  of  lymphangitis,  a  brief  reference  to  the 
anatomy  and  physiology  of  the  lymphatic  system  h  necessary. 

The  lymphatic  system  consists  of  large  and  capillary  vessels,  interstitial 
spaces  or  juice-tracks,  lacleals,  follicles,  and  glands.  The  serous  cavities  are 
also  consiciered  I ymph-ch ambers,  and  the  loose  cellular  tissue  is  a  vast  cham- 
bered lyniphatic  sac  coramiinieating  with  lymphatic  vessels.  The  larger  ves- 
sels are  divided  into  two  cltisses^the  superlicitil,  which  in  the  subcutiineous 
tissue  accompany  the  veins,  while  in  the  solid  viscera  they  lie  under  the  cap- 
sule, and  in  the  tubular  viscera  under  the  serous  membrane ;  and  the  deep- 
seated  vessels,  which  accompany  the  deep-eeatCHl  blood-vessels,  ramify  through 
the  interior  of  the  organ  in  the  solid  viscera,  and  emerge  at  the  hilua ;  while 
in  the  tubular  viscera  they  lie  in  the  submucosal  and  by  free  anaJitomosis 
form  plexuses.  There  is  no  communication  between  these  two  sets  of  vessels, 
except  in  the  solid  viscera  and  in  the  glands  which  may  be  comm<m  t^»  both 
sets.  Between  the  ve^ssels  of  each  set  there  is,  however,  a  free  anaatomosiST 
by  which  large-nieshed  plexuses  are  formed.  In  consequence  of  these  pecu- 
liar arrangements  each  set  may  be  separately  diseased,  and  inflammation  may 
spread  ra[iidly  from  vessel  to  vessel  of  the  same  set. 

The  lymph-capillaries  are  arranged  in  networks  which  lie  in  the  meshes 
of  the  plexuses  of  the  bhx)d -capillaries,  from  which  they  are  separatei.l  bj 
intervening  tisstie-elements.  Their  walls  consist  of  a  single  layer  of  eudo- 
thelium  resting  upon  elastic  tissue.  In  their  continuity  they  are  sinuous,  and 
are  provided  with  an  incomplete  valvular  arrangement. 

Tne  large  vessels  have  tliree  coats,  not  unlike  the  coats  of  the  veins,  and 
are  provided  with  numerous  valvt'ss.  These  valves  are  the  more  abundant  in 
the  superficial  vci^sels,  and  the  interval  between  them  grow  gradually  less  as 
they  a] J p roach  the  glands. 

f  he  wliole  lymph  vascular  system  terminates  either  in  the  right  or  left 
thoracic  duct 

The  origin  of  the  lymphatics  has  not  been  definitely  settled.  It  has  been 
demonstratGd  that  lymtili  circulates  in  the  connective*tis8ue  interstices,  and 
it  seems  to  have  been  established  that  these  spaces  are  lymph  reservoir.^,  dis- 
charging through  lymph*capillaries.  It  ia  admitted  that  the  capillaries 
commence  either  in  closely- meshed  networks  or  lacunar  .spaces.  Plexuses  of 
lymphatic  capillaries,  corresponding  with  the  distribution  of  the  blood-capil- 
laries, lie  under  the  endothelium  of  the  serous  membmnea^  and  are  in  open 
communication  with  the  serous  cavities  through  the  stomata.  The  rtomata 
vera  are  either  the  openings  of  lymph-channels  communicating  directly  with 
lymph-capillaries,  or  discontinuities  between  the  cells  of  the  surface,  leading 
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into  superficial  lymph-sinuses.  The  pseudo-stomata  are  the  interstitial  or 
intercellular  cement  substance,  and  represent  the  communication  of  the 
lymph  canalicular  system  with  the  free  surface  of  serous  membranes. 

Lymph-follicles  consist  of  a  reticulum  of  connective  tissue,  the  meshes  of 
which  are  crowded  with  cells,  thus  forming  patches  in  the  submucous  or  sub- 
serous tissue.     Around  these  patches  there  is  a  plexus  of  lymph-capillaries. 

Lymphatic  glands  are  round  or  oval  bodies  situated  in  the  course  of  the 
lymphatic  and  lacteal  vessels.  They  are  composed  of  follicular  tissue,  tra- 
beculie,  and  lymph-tracts,  all  enclosed  in  a  capsule.  No  doubt  exists  in 
regard  to  a  channel  of  communication  between  the  afferent  and  efferent 
vessels  through  a  complex  system  of  lymph-paths  which  communicate  more 
freely  with  the  afferent  than  with  the  efferent  vessels.    They  are  very  vascular. 

Every  lymphatic  vessel  passes  through  one  or  more  glands  before  reaching 
the  trunks.  Before  penetrating  the  peripheric  fascia  of  a  gland  these  vessefi 
divide  into  a  number  of  smaller  ones,  which  are  distributed  upon  the  surface 
of  the  cortical  portion,  and  empty  directly  into  the  superficial  lymph-sinuses. 
A  number  of  vessels  emerge  from  each  gland,  but  they  are  less  numerous 
and  larger  than  the  afferent  vessels.  The  lymph  is  poured  through  the 
afferent  vessels  into  the  lymph-spaces  of  the  cortical  alveoli,  and  thence  into 
the  channels  of  the  medullary  substance,  from  which  it  escapes,  enriched  in 
corpuscular  elements,  into  the  efferent  tubes.  The  current  of  fluid  passing 
through  such  a  complex  structure  must  necessarily  be  retarded.  This  rela- 
tion of  the  glands  to  the  lymph-current  is,  moreover,  especially  interesting 
in  its  pathological  significance.  Whatever  enters  the  lymph  may,  if  smaU 
enough,  pass  through  the  glands  and  be  swept  along  with  the  current,  but 
the  structure  of  the  gland  is,  in  a  mechanical  sense,  a  filtering  apparatus, 
interrupting  the  free  current  of  the  fluid  and  retaining  the  coarser  particles. 
The  lymph  in  passing  through  the  glands  derives  constituents  not  previously 
possessed,  but,  nevertheless,  the  retention  of  elements  which  for  a  time  might 
arrest  the  dissemination  of  hurtful  material  may  eventually  convert  the 
gland  into  a  new  source  of  infection.  This  fact  is  illustrated  in  the  history 
of  malignant  growths. 

Perhaps  the  most  interesting  consideration  connected  with  this  relation  of 
the  lymph-glands  to  the  fluid  passing  through  them  is  presented  by  the  ana- 
tomical arrangement  of  the  chyle-vessels  and  the  mesenteric  glands.  The 
lacteals,  commencing  as  the  central  efferent  vessels  of  the  intestinal  villi,  pass 
between  the  folds  of  the  mesentery,  through  several  tiers  of  mesenteric  glands, 
and,  uniting  into  one  or  more  trunks,  terminate  in  the  receptaculum  chyli. 
During  digestion  these  vessels  are  full  of  chyle,  and  during  the  intervals  of 
digestion  they  convoy  lymph. 

The  lymphatic  system  may  be  considered  an  appendage  of  the  blood  vas- 
cular system.  By  the  blood  the  tissues  are  supplied  with  nutriment  and 
oxygen.  By  both  the  blood  and  lymph  the  surplus  and  waste  are  conveyed 
away.  The  current  of  the  lymph  is  in  a  reverse  direction  to  that  of  the 
blood-supply.  The  lymphatic  vascular  system  receives  through  its  rootlets, 
which  are  distributed  through  the  tissues,  the  surplus  transudation  from  the 
arterial  capillaries,  the  products  of  tissue- waste  and  transformation,  and  the 
chyle,  and  empties  its  contents  into  the  great  venous  trunks  near  their  ter- 
mini. It  therefore  performs  the  double  function  of  absorption  from  without 
and  absorption  from  within.  In  other  words,  it  introduces  into  the  blood  the 
material  from  both  the  food  and  the  air  which  is  required  for  the  sustenance 
and  repair  of  the  tissues,  and  conveys  away  the  unassimilated  surplus,  waste, 
and  effete  material. 

The  forces  concerned  in  the  locomotion  of  the  lymph  are  numerous.  Reck- 
linghausen believes  the  movement  of  the  lymph  to  be  mainly  due  to  the  dif- 
ference between  the  arterial  and  venous  blood-pressure.     The  greater  this 
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difference  the  more  rapid  its  current.  The  lymph  canalicular  system  is  not 
In  vascular  contiuuity  with  the  blood -capillariee,  and  consequently  tlie  force 
of  blood-pressure  can  only  be  coniniunicate<l  in  the  column  of  lyoipb  by  the 
passage  of  the  plasmatic  fluid  into  the  lymphatic  eystem  hv  peripheral  tnins- 
udation  and  cndosniosis.  These  are  favored  by  llie  single  homogeiieouB  walla 
of  the  lymphatic  plexuses  and  the  enormous  absorbing  suriiice.  These  forces 
are  essentially  vis  a  tergo»  for  the  difference  between  the  arterial  and  venous 
blood -pressure  is  the  excess  of  the  former  over  the  latter.  To  these  nuist  be 
added  uthcr  factors,  not  less  imi)ortant  or  nec^sary,  derived  from  the  con- 
tractility of  the  walls  of  the  lymphatic  vef^sek,  from  the  compression  of  the 
surrounding  and  contiguous  parti?»  from  the  movements  of  respiration,  and 
from  the  absorption  of  chyle,  Besidt^s  these,  the  slowness  of  the  movement 
of  the  lymph  as  compared  with  the  rapidity  of  the  arterial  and  venous  blood- 
currents;  the  var)'ing  amount  of  pressure  in  the  lymph  vascular  system,  and 
the  ah»sence  ol"  distension  in  a  normal  condition  ;  the  entrance  of  the  lymphatic 
trunks  into  the  veins  near  the  confluence  of  large  branches,  where  the  venous 
blood-pressure  is  almost  inappreciable  and  the  current  is  most  rapid  ;  the 
marketl  effect  of  active  muscular  movement  in  accelerating  the  flow  of  lympVi ; 
and  the  contractility  of  the  vascular  wails, — are  all  conditions  which  cannot 
be  omitted  from  a  consideration  of  the  forces  concerned  in  the  locomotion  of 
the  lymph. 

The  supply  of  valves  is  very  abundant,  and  they  are  always  more  numerous 
where  pressure  from  surrounding  and  contiguous  parts  is  most  eflective,  though 
not  infrequently  most  irregular  in  its  o|j>eration,  and  consequently  where  iso- 
lation of  small  sections  of  the  column  of  the  fluid  is  inost  needed.  The  valves 
prevent  regurgitation  only  so  far  as  the  superimposed  cohimn  of  fluid  is  insuf- 
ficient to  impair  their  integrity,  or  where  there  is  no  solution  of  the  continuity 
of  the  vascular  walla,  and  distension  is  within  the  limits  of  ordinary  and  nor- 
mal extensibility.  In  vmes  of  lymph angiectasis  it  is  not  usually  necessary  to 
look  beyond  the  nearest  neighboring  and  connected  gland  for  the  cause  of 
such  distension*  Nature  has  increased  the  number  of  valves  in  the  aflerent 
veeeela  as  they  approach  the  glands,  as  well  to  modify  and  direct  the  flow  as 
to  prevent  regurgitation;  but  if  from  any  cause  the  passage  of  the  lymph 
through  the  glands  is  obstructed  or  prevented,  dilatation  of  the  afferent 
veaeels  will  ensue  as  a  consequence.  Valvular  insufficiency  and  dilatation 
may  exist  in  opposite  relations  to  each  otlier,  either  as  cause  or  effect  The 
dilatation  of  a  vessel  may  result  from  thinning  or  loss  of  contractility  of  ita 
walls,  caused  by  increiised  resisUmce  to  the  onward  movement  of  the  fluid, 
and  by  the  lesser  extensihilitv  of  the  intima  than  of  the  adventitia. 

Lymfihatic  varices  usually  have  their  beginning  in  the  vessels  and  extend 
to  the  plexuses,  but  the  plexuses  may  be  alone  affected.  Varicosities  always 
extend  backward  from  the  point  where  the  flow  of  the  contained  lymph  is 
arrested,  and  may  result  from  a  repletion  of  each  proximal  intervalvular 
section  with  valvular  incompetency. 

The  pro|iul2^Jve  power  of  the  heart  diminishes  with  increased  distance,  due 
to  increaj*ed  friction  and  increasing  resistance  from  flexures,  bendings,  and 
anastomoses,  but  chiefly  from  the  increased  carrying  capacity  of  the  vascular 
euhdi visions.  Hence,  as  the  current  of  the  lymph  is  in  reverse  relation  to 
the  capacity  of  the  vessels,  flowing,  as  does  the  venous  blood,  from  sul>divis- 
ions  into  trunks  of  diminished  aggregate  capacity,  the  velocity  of  tfie  rurrent 
of  the  lymph  should  be  faster  in  the  trunkal  vessels  than  in  the  subdivisions. 
Such  is  the  fact,  though  farther  removed  from  the  left  heart  and  peri[jheral 
plasmatic  circulation  ;  and  yet  it  is  much  slower  in  the  thoracic  duct  than 
the  blcKMl-current  in  the  vensB  cavaj,  which  are  not  sufiplied  with  valves.  The 
movement  of  the  venous  blood  is  in  a  measure  due  to  cardiac  and  arterial 
contraction,  but  that  force  ia  least  where  the  current  is  most  rapid — in  the 
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ven»  cava.  The  increased  rapidity  of  the  venous  blood-current  as  it 
approaches  the  heart  must,  therefore,  be  derived  from  some  other  source; 
and  it  is  equally  manifest  that  the  velocity  of  the  venous  blood  in  the  ter- 
minal trunks  is  transmitted  to  the  column  of  lymph  and  chyle  flowing  from 
the  thoracic  duct  into  the  blood-channels. 

The  foregoing  reference  to  the  anatomy  and  phjrsiology  of  the  absorbent 
system  shows  very  conclusively  the  importance  of  its  pathological  relations. 
It  is  certainly  concerned  in  the  morbid  processes  of  a  variety  of  diseases. 
But  not  less  important  is  the  fact  that  it  is  the  main  channel  for  the  diffusion 
of  infections  throughout  the  body.  Disease  may  be  conveyed  by  the  lymph 
from  a  single  focus  to  many  and  distant  parts,  whilst  the  intervening  channel 
of  communication  may  remain  free  from  injury.  Along  the  course  of  the 
current  every  gland  may  become  an  additional  focus,  intensifying  the  infec- 
tiveness  of  the  noxious  material  and  increasing  the  area  of  its  diffusion. 
This  is  alike  true  of  poisons  introduced  from  without  and  of  those  originat- 
ing in  the  system. 

Synonym. — Angioleucitis. 

Definition. — Lymphangitis  may  be  either  simple  or  septic.  As  a  rule, 
the  disease  is  localized,  but  majr,  especially  when  inducea  by  some  septic 
poison,  be  widely  difiused,  implicating  extensive  areas  of  lymphatic  tissue 
and  extending  to  contiguous  structures. 

Simple  lymphangitis  may  be  either  reticular  or  tubular.  In  the  former  the 
fine  capillary  network  or  plexus  is  involved ;  in  the  latter  the  trunkal  vessels 
are  inflamed.     Very  frequently  both  forms  exist  at  the  same  time. 

Etiology. — Simple  lymphangitis  may  be  either  idiopathic  or  traumatic 
It  is,  however,  rarely  spontaneous.  External  irritation,  such  as  solar  ravs, 
pressure,  and  friction,  majr  set  up  a  superficial  inflammation,  though  usually 
there  is  some  form  of  injury — a  wound,  scratch,  sprain,  contusion,  abrasion, 
prick,  or  sting  of  an  insect.  The  graver  forms  are  caused  by  neighboring 
mfiammation,  suppuration,  and  ulceration.  Tlie  products  of  these  morbid 
changes  are  absorbed  and  conveyed  along  the  vessels.  The  inflammation 
may  be  continuous  along  the  course  of  the  vessel,  or  separated  from  the 
origin  of  the  morbid  product  by  an  area  of  intervening  healthy  tissue. 
Absorption  of  the  secretions  and  parenchymatous  fluids  of  inflamed  parts 
is  an  active  and  frequent  agency  in  the  causation  of  lymphangitis.  It  may 
also  be  caused  by  contiguous  inflamed  tissue  and  by  obstruction  of  the  cur- 
rent of  the  lymph.  Lymph-thrombosis,  from  whatever  cause  produced,  may 
excite  inflammation  at  the  locality  of  formation,  which  is  usually  in  the 
immediate  vicinity  of  a  valve,  or  the  thrombi  may  disintegrate  or  undergo 
puriform  liquefaction,  and  thus  extend  and  diffuse  the  inflammation. 

Slight  pricks,  scratches,  and  abrasions,  which  in  themselves  are  so  trifling 
as  not  to  attract  attention,  may  admit  irritating  substances  from  without. 
This  is  a  frequent  cause  among  medical  men,  whose  hands  and  fingers  are 
constantly  exposed  to  irritating  and  ichorous  discharges. 

Localized  lymphangitis  is  frequently  set  up  by  specific  kinds  of  irritation. 
The  adenitis  and  periglandular  inflammations  in  cases  of  scarlet  fever  and 
diphtheria  are  familiar  illustrations.  The  indurated  glands  in  syphilis  and 
suppurating  buboes  in  chancroid  exhibit  the  diflercnt  eflects  of  the  virus  of 
these  forms  of  disease.  The  lymphatics  of  the  solid  viscera  are  often  inflamed 
when  the  organ  is  the  seat  of  disease.  Pelvic  cellulitis,  if  not  in  itself  a 
lymphangitis,  may  be  the  starting-point  of  a  severe  and  extensive  inflamma- 
tion of  the  absorbents,  occasionally  involving  both  the  superficial  and  deep- 
seated  vessels  along  one  or  both  thighs. 

Age  and  constitution  are  recognized  factors.  Lymphangitis  is  more  frequent 
in  the  young,  and  is  much  more  easily  excited  in  the  strumous  and  persons  in 
a  low  state  of  health.     Unhygienic  conditions  predispose  to  its  development. 
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Lymphang-itis  may  also  find  its  cause  in  excessive  exercise  of  function, 
paraly^siis  of  vessels,  mechanical  obstruction  to  the  lymph-stream,  lodgment 
of  particles  of  cancerous  or  tuberculous  matter  in  the  ve^sek,  ctimpresaian 
from  cicatrices,  imlu rated  connective  tissue^  tumors,  disea^d  glands,  stasis  in 
large  vein3»  and  regurgitant  heart  affections. 

SyMFTOAiATOLOcjY. — Reticular  lymphangitis  is  characterized  by  rapidly- 
increiising  localized  rcxiness*  attended  with  a  burning,  throbbing  pain»  and 
usually  quickly  implicates  the  akin  and  its  capillaries.  CEdema  to  a  greater 
or  less  extent  raay  soon  ensue,  which,  when  present,  increases  the  pain. 
Fever  may  or  may  not  be  prcKjnt,  depending  in  some  measure  u[»on  the 
extent,  int^msity,  and  ciiuse  of  the  intliimmutiim  and  upon  individual  pecu- 
liarities. Erythema  usually  represents  a  reticular  lymphangitis  with  hyper- 
femia  of  the  skin  and  its  capillai'ies,  and  erytliema  mnlosum  is  the  tiame 
associated  with  lymphatic  re^lema.  Any  trivial  injury  may  induce  this  form 
of  inflammation,  such  as  a  prick  or  the  sting  of  an  insect,  which  in  extent, 
duration,  and  intensity  will  vary  with  the  cause,  nature  of  the  poison  intro- 
duced, kication,  and  susce]ktibility  of  the  sufferer, 

Tubuhir  lyniphangiiis  is  usually  a  much  more  serious  form  of  the  disease. 
When  the  vessels  of  the  superficial  set  are  involved,  wavy  or  straight  irregu- 
larly re<ldened  lines  are  seen  along  ihe  course  of  the  vessels,  extern  ling  frmn 
the  point  of  l>egirming  to  a  single  gland  or  ganglion,  which  is  ui^ually  tender 
and  enlurginL  These  lines  fee!  irke  imrd,  knotted  cords.  The  iuffajumation 
nmy  be  limited  by  the  first  tier  of  glands,  or  it  may  extend  to  one  or  more 
distant  ganglia.  From  the  inffamed  gland  the  disease  may  be  corn* eyed 
along  the  connecting  branches  of  the  deeper  set  of  ve^els,  and  both  sets?  may 
become  involved.  The  inflammation  may  also  extend  through  the  interven- 
ing tissues  from  the  superticial  to  the  deeper-seated  vessels.  When  both  seta 
are  Involved,  the  disease  assumes  a  graver  form  and  the  symptoms  are  aggra- 
vated. The  pain  become  more  acute,  and  the  swelling  is  greatly  incresied 
and  more  diffused.  Fever  may  or  may  not  be  present,  and  is  usually  mod- 
erate when  the  inflammation  is  cmifined  to  the  superficial  vessels,  but  when 
the  deeper  set  h  implicated  it  otlen  commences  with  a  rigor  and  is  usually 
considemble.  When  the  deeper  set  m  alone  affected  the  red  wavy,  knotted 
lines  cannot  be  seen^  hut  nuiy,  unles^s  the  onlema  m  great,  be  felt-  The  parts 
are  swelled,  indurated,  autl  stiffened,  due  in  the  acute  stage  to  increased  satu- 
ration of  the  tissues,  an<l  in  the  chronic  atage  to  hypertrophy  of  the  cunnee- 
live  tissue.  When  the  cedema  is  great  the  covering  integument  presents  a 
glossy,  shining  appearance, 

pATnOLOGY  AND  MoMBiD  Anatomy. — In  lymphangitis  the  adventitia  of 
the  vessels  and  surnmnding  e<mncctive  tissue  are  chiefly  affected.  The  exter- 
nal coat  is  thickenal,  injected^and  infiltrated  with  cells.  The  intima  becomes 
oparpie  and  is  stripi>ed  of  its  endothelium.  The  lymph  coagulates  in  the 
interior  of  inflamed  vessels  and  blocks  up  ihe  channel.  These  thri»nd>i  may 
become  organized  and  permanently  obliterate  the  lumen  of  the  ve^^sel,  or  they 
may  liquefy  or  suppurate.  Their  prmlucts  may  enter  the  circulation  and 
cause  septicaimia  or  pyaemia.  In  a  few  instances  the  clots  have  undergone 
calcareous  degeneration.  In  some  instances  coagula  are  found  independently 
of  any  disease  of  the  coats  of  the  vessels.  In  such  cases  the  ccjagulation  has 
been  caused  by  the  entrance  of  some  ftireign  material  into  the  lymph-stream. 
The  thickening  and  relaxation  of  the  coats  of  the  vessels  lead  to  dilatation, 
and  consequently  to  slowing  of  the  current  and  stasis  of  lym|)h.  From  this 
may  rasult  the  serious  consequences  of  an  extensive  lymphangiectasia,  which 
may  involve  either  or  both  the  sui)erficial  and  deeper  vessels  of  a  large  area 
or  an  entire  extremity.  In  such  cases  enormous  development  of  the  a<lipose 
tissue  usually  takes  place,  not  infrequently  associated  with  rupture  of  the 
dilated  radicals  and  exhaustive  periodic  discharges  of  lymph.    In  most  of  the 
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cases  of  lymphangiectasia  and  lymjihorrhagia  the  fluid,  which  either  accu- 
mulates in  the  aflfected  area  or  is  discharged  through  the  ruptured  orifices, 
presents  the  physical  characteristics  and  appearance  of  chyle,  due  to  the 
quantity  of  fat  it  contains.  In  some  cases  the  fluid  at  first  discharged  is 
serous,  and  gradually  changes,  as  the  flow  continues,  to  a  chylous  or  milk- 
like fluid.  In  these  cases  there  is  also  a  tendency  to  frequently-recurring 
attacks  of  an  erysipelatous  or  elephantoid  inflammation.  This  predispcsition 
is  traceable  to  the  structural  changes  produced  by  the  previous  mflammation, 
traumatism,  or  thrombosis.  Inflammation  and  lymph-thrombosis  are  the 
pathological  processes  which  usually  cause  circumscrifced  narrowing  or  com- 
plete occlusion  of  lymph-channels ;  and  within  the  area  from  which  the  nar- 
rowed or  occluded  vessels  originate  there  is  lymph-stasis,  dilatation  of  trunkal 
vessels,  and  oedema  of  the  tissues.  Lymphangitis  may  also  cause  adhesion 
of  the  internal  surfaces  of  the  vessel,  fibroid  transformation  or  calcification 
of  their  coats,  and  suppuration. 

The  alterations  which  take  place  in  the  lymph  consist  chiefly  of  an  increased 
proportion  of  fibrin,  the  addition  of  numerous  cell-elements,  not  unlike  endo- 
thelial cells,  white  and  occasionally  red  blood-corpuscles,  lymphoid  cells,  gran- 
ular matter,  and  a  varying  quantity  of  albumen  and  fat,  which  in  a  measure 
must  owe  their  presence  to  pathological  processes  affecting  the  intima  and  to 
transformation  of  the  inflammatory  products. 

All  forms  of  inflammation  of  the  lymphatic  vessels  exhibit  a  tendency  to 
extend  to  the  connective  tissue.  Cellulitis  is  almost  a  constant  accompani- 
ment of  lymphangitis.  In  other  cases  the  inflammation  and  consequent 
thrombosis  and  obstruction  of  the  lymph-stream  produce  oedema  and  satura- 
tion of  the  tissues.     Hyperplasia  and  sclerosis  of  the  connective  tissue  follow. 

Adenitis  is  characterized  by  swelling,  congestion,  and  hardness.  If  resolu- 
tion takes  place,  as  is  usual  in  all  forms  of  simple  lymphangitis,  the  gland  or 
ganglion  will  be  restored  to  its  normal  condition,  though  not  infrequently 
some  enlargement  and  firmness  will  remain  for  a  considerable  time,  whicn 
favor  recurrences  from  very  trivial  causes.  It  often  happens,  however,  that 
structural  changes  occur.  Exudation  and  suppuration  may  take  place. 
Suppuration  begms  in  the  centre,  and  sooner  or  later  the  whole  gland-struc- 
ture is  converted  into  a  pus-cavity.  Buboes  are  usually  associated  with  peri- 
glandular abscesses.  In  fact,  the  latter  are  very  frequently  present  when  the 
glands  do  not  suppurate,  but  have  assumed  a  condition  of  chronic  or  subacute 
inflammation,  which  subsides  very  slowly  and  is  subject  to  recurring  acute 
exacerbations  from  some  continuous  or  repeated  irritation.  Glands  may  be 
devastated  or  rendered  wholly  or  partially  impermeable,  thus  forming  per- 
manent and  irremediable  obstacles  to  the  lymph-stream.  Inflamed  and  swol- 
len glands  are  not  necessarily  impermeable,  but  the  flow  of  the  lymph 
through  them  is  undoubtedly  impeded.  The  subacute  or  chronically  inflamed 
glands  may  become  adherent  to  and  imbedded  in  a  mass  of  indurated  con- 
nective tissue,  and  may  finally  undergo  calcareous  or  caseous  degeneration. 

Lymphangitis  sometimes  extends  by  contiguity  of  tissue  to  the  synovial 
membrane  of  joints,  most  frequently  the  knee-joint.  So'  likewise  may  syno- 
vitis and  other  joint  aff*ections  set  up  a  lymphangitis.  In  either  case  the 
tendency  to  suppuration  is  imminent. 

Diagnosis. — The  diagnosis  of  the  forms  of  simple  lymphangitis  is  very 
easy.  Tlie  red,  wavy,  corded,  and  irregularly-knotted  lines  following  the 
course  of  lymphatic  vessels  readily  distinguish  it  from  phlebitis.  These  lines 
lead  to  a  gland,  which  soon  also  becomes  tender  and  swollen.  CEdema  soon 
takes  place.  An  inflamed  lymphatic  vessel  is  much  smaller  and  more  tender 
to  the  touch  than  an  inflamed  vein,  and  usually  lies  between  the  injured  local- 
ity and  an  inflamed  gland.  Fever  is  more  constantly  present  and  higher  than 
in  phlebitis. 
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Reticular  Ijmiphaiigiti?  is  usually  a  circiimscrib<?d  inflammation,  Tvitli  more 
or  iees  oedema,  located  in  the  region  gf  a  lym[>lmtic  Dctwi>rk:.  Jt  invades  tlie 
integumeiital  structures.  It  is  not  neccBsary  to  distinguish  it  from  an  ery- 
thema, for  the  latter  can  scarcely  ever  be  present  without  implication  of  the 
lymphatic  radicles.  Tubular  lymphangitis  and  lymphangiectasia,  which  are 
BO  frequently  associated  conditions  and  attended  with  adenine  present  objec- 
tive appearances  very  similar  to  those  present  in  oKlema  from  ]7!dchectas)s. 
Plilebectasis  is  excluded  by  the  absence  of  pain,  of  dilatation  of  the  super- 
ficial vein,  and  of  changed  c<3lor,  and  of  a  single  hard  cord  along  the  cf>urse 
of  the  varico.se  vein ;  by  the  non-appearance  of  ixdenia  in  the  ueigliborhood 
of  the  ankle  and  on  the  dorsum  of  tbe  foot  during  the  earlier  stiiges  of  the 
disease,  and  its  gradual  extension  upward.  The  infiltnition  in  phlebectasis 
results  from  iiicreaji^d  transudation  in  consequence  of  increased  blood*prc^ 
sure  in  the  venous  radicles,  and  their  dilatation,  or  from  interrupted  venous 
circulation.  The  accumuhited  fluid  is  consequentlv  watery,  poor  in  solid 
constituents,  and  the  resulting  swelling  pre^^nts  all  the  characteristics  of 
ordinary  cedenm.  Absorption  may  be  normal  or  perhaps  increased,  and  with 
rest  of  the  limb  the  intumescence  will  probably  diminish  or  disappear.  In 
consequence  of  the  poverty  of  the  transufled  fluid  the  changes  in  nutriti<m 
are  very  slow,  and  tlie  enlargement  partake^  more  of  the  nature  of  an  ana- 
garra  than  of  an  byperirophy ;  and,  flnally,  phlebectasis  is  usually  connected 
with  some  constitutional  afiiaction  or  distant  local  disea^,  and  attacks  the 
most  distal  parta,  where  the  circulation,  is  least  supported  by  the  nmscles. 
Lymphangiectasis  h  most  often  found  in  circumscriVied  localities  where  the 
networks  of  lymph-capiliaries  are  most  numerously  distribut^^d.  The  swell- 
ing is  more  diflused,  and  is  not  in  the  form  of  siugle  hard  cords.  It  is  more 
resistant,  and  the  color  of  the  surface  is  unchanged.  It  usually  extends 
downward,  and  is  not  so  much  influenced  by  continued  rest  and  posture. 
The  accunmlated  fluid  results  from  diminishetl  absorption  or  interrupted 
lymph-rirculatton,  and  consisU  of  the  normal  pre-existing  parenchymatous 
lluids,  the  nutritive  juices  continually  conveyecT  thither,  and  the  fluids  con- 
sumed by  the  functions  of  the  parts  saturated  with  organic  debris.  It  is, 
however,  more  abundantly  supplied  with  organic  elements  from  botli  pro- 
gressive and  retrogressive  metamorphosis.  It  also  contains  more  albumen 
and  fibrinous  substances  than  the  accumulated  fluid  in  phlebectasis  and  ordi- 
nary oedema.  The  swelling  or  enlargement  is  formed  of  more  consistent, 
coagulable,  and  partly  organizablc  material,  |>osses«c5  greater  consistence,  and 
is  nearly  compact  to  the  touch,  vsdiich  increases  as  the  fluid  undergoes  the 
changes  due  to  its  retention  in  the  parts.  The  development  is  peculiar,  and 
not  altogether  unlike  phlegnnusia.  The  pus- format  ions  which  sometimes 
ensue  partake  of  the  nature  of  cold  accesses,  and  are  located  in  the  con- 
nective tissue.  The  pus-formations  in  phlebectasis  usually  begin  in  the 
venous  thrombi  wjthin  the  dilatetl  and  enlarged  veins,  are  associiited  with 
acute  symptoms,  and  result,  usually,  in  purulent  absorption. 

In  view  of  later  anatomical  and  pathological  researches,  it  must  be  admit- 
ted that  phlegmasia  dolens  is  occasionally  a  lymphangitis,  having  it^  origin 
in  inflammation  of  the  vessels  or  areolar  tissue.  Some  pathologists  have 
advanced  the  theory  that,  as  seen  in  lying-in  women,  it  is  a  paranietritis 
commencing  in  the  cellular  tissue  In  the  immediate  vicinity  of  the  wond^  and 
extending  to  remoter  parts.  The  writer  saw  recently,  in  consultation  with 
J,  Taber  Johnson,  a  case  of  puerperal  pelvic  cellulitis  associated  with  a  firm, 
resistant,  difl'use,  painful,  and  tender  swelling  involving  the  inner  iisnect  of 
both  thighs,  and  extending  from  the  groin  on  ench  side  downward  below  tlie 
middle  third  of  the  thigh.  The  pelvic  inflammation  appeared  first  in  the 
left  iliac  fossa,  and  was  associated  with  the  swelling  belore  described  on  the 
thigh.     This  subisided,  and  wae  immediately  followed  by  a  similar  condition 
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t  ihs  riglit  iliac  fossa,  accompaaied  by  a  precisely  Biinilar  in  tumescence  on 
'^the  right  thijrh.  At  no  time  could  any  enlarged,  hard,  or  corded  veins  be 
dii? covered.  The  swellings  presented  the  usunl  objective  and  tactile  churac- 
terititica  of  those  inflaninmtory  atlectiona  go  frequently  supervening  within 
areas  aburidiintly  supplied  with  lymph  network*^,  in  communication  with  the 
originnl  lymphangitis  ami  lymph-thronibo8is.  In  this  case  the  swellings  were 
located  in  a  region  ?|>ecial!y  rich  in  lymph  capillary  networks.  With  the 
fiubsidcncc  of  the  i>elvic  cellulitis  the  thigh  intumescence  on  either  side  grftd- 
ually  di.*upfH?ared. 

Tubular  lymphangitis  ia  readily  distinguished  from  erysipelas  by  the  pres- 
^€nee  of  the  knotted  and  corded  lymphatic  vessels.  Reticular  lymphangitis 
is  characteri/X'd  l>v  fine,  ch>scly-arranged  red  lines  limited  to  a  circuniK'ril>ed 
area,  and  is  usually  associated  with  and  starts  from  some  injury.  In  erysip- 
ehis  the  redness  is  uniform.  It  docii  not  follow  the  course  of  the  lymphatic 
vessels,  nc^r  extend  from  a  wnuncl  io  the  direction  of  and  to  a  gland  or  gan- 
glion of  glands.  The  fever  is  us?ually  higher  and  of  longer  duration-  The 
inflamed  surface  is  marked  by  the  appearance  of  blebs. 

Pbogxclsis. — Simj^le  lymphangitis  is  usually  unattended  with  danger  unless 
complicated  with  sypnurating  arthritis.  The  disease,  as  a  rule,  runs  a  rapid 
course  t*)  recovery*  It  is  more  favorable  the  nearer  the  intlamamtion  lies  to 
the  surirtce. 

TiiEATMEKT.^The  treatment  is  both  constitutional  and  local.  The  first 
indieation  is  to  remove  the  cause.  The  wound  should  be  cleansed  and  dis- 
infected. For  tl)is  purpose  solutions  of  carbolic  or  acetic  acid  may  be 
employed,  or  it  may  be  cauterized  with  caustic  potash  or  chloride  of  zinc 
The  fever  should  be  controlled  by  the  employment  of  antipyretics.  One  or 
more  full  doses  of  the  sulphate  or  hydroehlorate  of  quinia,  administered  at 
shorter  or  longer  interval  aceording  to  the  quantity  given  at  each  dose  and 
the  intensity  of  the  fever^  may  be  sufficient.  Ai^tipyrin  is  a  very  valuable 
remedy.  It  will  reduce  the  fever  more  speedily  iind  decidedly  than  the  salts 
of  quinia.  If  the  fever  is  reduced  and  Icept  under  control  by  tlie  judicious 
atlministration  of  this  remedy  in  modenite  doses,  the  tendency  of  the  inflam* 
mation  to  extend  is  very  greatly  diminished,  and  may  be  arrested.  Its  anti- 
pyretic effect  is,  however,  less  durable  than  that  of  the  salts  of  quinia,  but  is 
unattended  with  the  cerebral  disturlmnces  ugually  associated  with  tlie  employ- 
ment of  quinia  salts.  The  bowels  should  be  kept  solvent  by  the  use  of  saline 
cathartics.  The  diet  should  he  restricted  during  the  pyrexial  stage.  After 
the  acute  stage  has  passed,  tonics  and  improved  diet  may  become  nec<«sary ; 
especially  will  this  t>e  the  case  in  those  previously  debilitated.  In  healthy, 
robust  subjects  it  is  not  nrohnble,  under  proper  and  prompt  treatment,  that 
the  disease  will  continue  long  enough  to  endanger  convalescence  by  serious 
exhaustion.  When  needled,  iron,  coddiver  oib  and  the  salts  of  quinia  may 
be  res<irted  to.  But,  after  all,  a  good  appetite  and  a  sufficient  supply  of 
nutritious  and  easily-digested  foods  constitute  the  best  and  most  available 
tonics.  Rest  of  the  affected  part  is  verj'  important,  and  the  p<>sturc  should 
be  such  as  to  remove  pressure  and  relieve  tension. 

In  the  beginning  of  the  acute  stage  cold  applications  may  be  employed, 
but,  as  a  rule,  the  local  treatment  should  be  confinetl  to  the  assiduous  appli- 
cation of  hot  soothing  and  emollient  fomentations,  to  which  opium  or  be) la* 
donna  may  be  added.  By  these  means  the  tension  of  the  swollen  and 
intlamed  parts,  and  consequently  the  pain,  are  assuaged.  It  is  rarely 
necessary  to  employ  internally  any  anodyne  to  relieve  the  pain;  but  in 
occasional  cases,  occurring  in  persons  keenly  susceptible  to  pain,  an  opiate 
or  some  leas  powerful  anodyne  may  be  administered.  Some  advise  the  local 
abstraction  oi  blood  by  leeching,  but  it  is  adniissible  only  when  the  pain  is 
very  acute  and  confined  to  a  limited  and  defined  area.     After  the  subsidence 
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of  the  fever  and  acute  inflammatory  stage  the  remaining  oedema  and  indu- 
rations may  be  treated  with  the  local  application  of  the  tincture  of  iodine, 
inunction  with  mercurial  ointment,  bandaging,  massage,  and  rest. 

For  the  oedematous  condition,  which  is  sometimes  very  persistent,  pressure 
is  the  most  available  and  potential  remedy.  This  should  be  secured  by  sys- 
tematic bandaging  either  with  a  flannel  or  an  elastic  bandage.  In  such  cases 
passive  movement  and  massage  or  kneading  of  the  part  constitute  an  import- 
ant and  valuable  auxiliary  to  pressure. 

To  allay  itching,  which  is  sometimes  almost  intolerable  even  after  the 
acute  inflammation  has  subsided,  the  part  may  be  painted  with  a  solution 
of  nitrate  of  silver  or  collodion.  If  these  fail,  an  alcoholic  solution  of 
benzoic  acid,  twentv  grains  to  the  ounce,  mav  be  employed. 

If  suppuration  takes  place,  the  abscess  should  be  promptly  and  effectually 
incised.  It  should  be  thoroughly  evacuated  and  dressed  antiseptically. 
When  this  occurs  a  more  or  less  tonic  and  supporting  treatment  is  neces- 
sary. Iron,  cod-liver  oil,  quinia,  and  stimulants  may  be,  according  to  cir- 
cumstances, administered.  The  devastating  effects  of  suppurating  cavities 
should  be  controlled  by  the  liberal  use  of  the  appropriate  remedies  to  arrest 
exhaustion  and  to  rebuild  waste. 

In  occasional  instances  the  initial  stage,  consentaneous  with  the  receipt  of 
the  injury,  such  as  the  sting  of  an  insect,  is  marked  by  violent  shock  and 
threatening  collapse.  The  writer  has  witnessed  two  such  cases  occurring  in 
robust,  healthy  men  stung  by  honey-bees  on  the  firearm,  where  great  exhaus- 
tion and  alarming  collapse,  with  violent  retching,  profuse  diarrhoea,  and  ago- 
nizing pain,  were  accompanied  by  rapidly-developed  inflammation  and  swell- 
ing at  the  locality  of  the  puncture.  In  such  cases  the  free  administration  of 
alcoholic  stimulants  seems  imperatively  demanded. 

The  general  plan  of  treatment  of  acute  simple  lymphangitis  is  antiphlogis- 
tic, by  the  employment  of  remedies  to  reduce  inflammation  and  promote  reso- 
lution. The  danger  of  suppuration  should  not  be  overlooked  or  underesti- 
mated. A  single  suppurating  focus  may  widely  diffuse  disease  and  impair 
the  entire  organism.  A  single  and  apparently  trivial  inflammation  of  lym- 
phatic tissue  may  be  the  initial  stage  of  a  fatal  pysemia  or  septicsemia. 
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Abdominal  anearism,  821 
viscera,  lesions,  in  catarrhal  pnenmonia, 
358 
Abscess,  diffuse  splenic,  962 
embolic,  of  spleen,  963 
of  the  lune,  296 
of  the  mediastinal  space,  861 
termination  of  croupous  pneumonia  in, 
311,  332 
Abscesses,  seat  and  nature,  in  suppurative 

endocarditis,  604 
Accidents  during  tracheotomy,  156 
Acephalocysts,  expectoration  of,  in  pulmo- 
nary hydatids,  469 
Aconite,  locally,  in  chronic  laryngitis,  127 

use,  in  exophthalmic  goitre,  767 
Acupuncture,  use,  in  thoracic  aneurism,  820 
Acute   general    diseases,    resemblance    of 
croupous  pneumonia  to,  317 
miliary  tuberculosis,  472 
Addison's  Disease,  939 
Definition,  synonyms,  and  history,  939 
Diagnosis,  947 
Duration,  941 
Etioloffy,  939 
Morbid  anatomy,  942 
Nervous  system,  lesions,  944 
Spleen,  lesions,  943 
Suprarenal  capsules,  lesions,  942,  943 
Pathology,  944 

Theories  regarding  origin,  945-947 
Symptoms,  940 

Ansemia  and  hemorrhages,  940 
Bronzing  of  skin,  seat  and  characters, 

940 
Dyspnoea,  941 

Gastro-intestinal  disorders,  941 
Nervous  symptoms,  941 
Pain,  characters  and  seat,  941 
Pulse  in,  941 
Urine,  condition,  941 
Treatment,  948 
Adductors  of  vocal  cords,  paralysis  of,  81 
Adenitis,  in  lymphangitis,  988 
Adherent  pericardium,  785 
Adhesions,  pericardial,  seat  and  characters, 

786 
Adults,  grave  form  of  catarrhal  pneumonia 

in,  360 
Adventitious  products  of  the  heart,  637 
iBgophony,  significance,  in  pleurisy,  510 
63 


Aerial  fistula,  following  tracheotomy,  163 
After-treatment  of  tracheotomy,  159 
Agariciis,  use,  in  pulmonary  phthisis,  438 
Age,  influence  on  aortic  obstruction,  655 
on  causation  of  acute  catarrhal  laryn- 
gitis, 93 
of  acute  miliary  tuberculosis,  478 
of  angina  pectoris,  759 
of  aortic  regurgitation,  655 
of  asthma,  190 
of  bronchitis,  157 
of  cardiac  thrombosis,  722 
of  catarrhal  pneumonia,  353 
of  croupous  pneumonia,  314 
of  exophthalmic  goitre,  764 
of  fatty  degeneration  of  the  heart, 

613 
of  fibroid  phthisis,  441 
of  fibro-serous  pleurisy,  492 
of  gangrene  of  lung,  301 
of  haemoptysis,  275 
of  hay  asthma,  212 
of  Hodgkin's  disease,  922 
of  laryngismus  stridulus,  70 
of  leukemia,  909 
of  mediastinal  tumors,  871 
of  mitral  regurgitation,  671 
of  mitral  stenosis,  666 
of  pernicious  anaemia,  999 
of  phthisis,  396 
of  pneumothorax,  576 
of    pseudo-membranous    laryngitis, 

101 
of  purulent  pleurisy,  540 
of  simple  lymphangitis,  986 
of  thoracic  aneurism,  802 
Air,  compressed,  use,  in  bronchial  asthma, 
208 
moist,  use,  in  acute  catarrhal  laryngitis, 

97 
rarefied,  exhalation  into,  in  emphysema, 
246 
Albuminoid  expectoration  following  thora- 
centesis, 535 
Alcohol,  abuse,  influence  on  causation  of 
chronic  laryngitis,  121 
of  the  caisson  disease,  858 
influence  on  causation  of  fatty  cardiac  de- 
generation, 612 
use,  in  acute  miliary  tuberculosis,  481 
in  bronchial  asthma,  205 
in  catarrhal  pneumonia,  370 
in  croupous  pneumonia,  348,  349,  351 
993 
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Alcohol,  use,  in  endocarditis,  651 
in  gangrene  of  the  lung,  805 
in  parenchymatous  degeneration  of  the 

heart-muscle,  611 
in  pseudo-membranous  laryngitis,  108 
in  pulmonary  phthisis,  435 
Alcoholism,  influence  on  causation  of  chron- 
ic myocarditis,  607 
of  pleurisy,  493 
of  croupous  pneumonia,  314 
Alkalies,  use,  in  pseudo-membranous  laryn- 
gitis, 105 
in  rheumatic  pericarditis,  783 
in  prevention  and  treatment  of  pulmo- 
nary embolism,  389,  390 
Alkaline  sprays,  use,  in  chronic  laryngitis, 

125,  127 
Allen's  nasal  forceps,  54 
Altitude,  influence  on  causation  of  hiemop- 

tysis,  277,  278 
Alum,  use,  in  laryngismus  stridulus,  73 
Ammonium,    carbonate,    use,    in    cardiac 
thrombosis,  745 
in  croupous  pneumonia,  349 
in  prevention  of  pulmonary  embo- 
lism, 389 
and  chloride  of,  use,  in  catarrhal  pneu- 
monia, 370,  371 
chloride,  use,  in  chronic  laryngitis,  124, 
125 
Amphoric  respiration  in  pulmonary  phthis- 
is, 417 
Amyl  nitrite,  use,  in  angina  pectoris,  760 
in  bronchial  asthma,  204 
in  chronic  endarteritb  of  the  coronary 

artery,  830 
in  fatty  cardiac  degeneration,  616 
Amyloid  degeneration  of  heart-muscle,  616 

of  suprarenal  bodies,  949 
Anemia,  887 
Albumen,  continuous  loss  of,  influence  on 

causation,  887 
Blood,  changes  in,  890,  891 
Bone,  spleen,  lymph-glands,  enlargement 
of,  and  relation  to  production  of 
blood-corpuscles,  888-894 
Hemorrhage,  influence  on  causation,  887 
Inanition,  influence  on  causation,  889 
Toxic  causes  of,  889 
Anaemia  in  Addison's  disease.  940 
in  exophthalmic  goitre,  703 
in  pulmonary  phthisis,  406 
Anaemia,  Progbessive  Pernicious,  898 
Course,  903 

Definition  and  history,  898 
Diagnosis,  905 
p:tiology,  899 

Age  and  sex,  influence  on  causation,  899 
Hygiene,  bad,  influence  on  causation, 

899 
Loss  of  blood,  chronic  discharges,  etc., 

900 
Mental  worry  and  anxiety,  900 
Pregnancy  and  parturition,  900 
Morbid  anatomy,  904 
Bones,  changes  in,  905 
Lymph-glands,  changes  in,  905 


Anaemia,  Progressive  Pernicious — Mor- 
bid anatomy  of  spleen,  changes  in, 
905 
Patholo^,  905 
Prognosis,  906 
Symptoms,  900 
Blood  and  blood-corpuscles,  changes  in, 

Oastro-intestinal  disorders,  903 
Hsemic  heart-murmurs,  902 
Hemorrhages  in,  901-903 
CEdema  in,  901 
Onset,  mode  of,  900 
Skin,  changes  and  color  of^  901 
Temperature,  903 
Urine,  changes  in,  903 
Treatment,  906 
Arsenic,  use,  907 
Diet  in,  907 
Iron,  use,  907 
Milk,  injection  of,  908 
Transfusion  of  blood,  907 
Anaemic  necrosis  of  heart-muscle,  610 
Anaesthesia  of  larynx,  65 
Anaesthetics,  use,  in  laryngismus  stridulus^  73 
Anatomy  of  tracheal  region,  146,  147 
Aneurism,  Abdominal,  821 
Diagnosis,  822 
Symptoms,  821 
Treatment,  822 
Compression  of  aorta,  good  results  o( 
822 
Aneurism,  diagnosis  o^  from   mediastinal 

tumors,  876 
Aneurism,  Thoracic,  801 
Defmition.  801 
Diagnosis,  814 
From  abscess,  814 
From  tumors,  814 
Duration,  815 
Etiology,  802 
Age  and  sex,  influence  on  causation, 

802,  803 
Occupation,  influence  on  causation,  803 
Syphilis  and  gout,  influence  on  causa- 
tion, 803 
Morbid  anatomy,  801,  802 
Symptoms,  803 

Auscultation  in,  81 1 

Bone,  signs  of  pressure  upon,  807 

Bruit,  characters,  811 

Cyanosis  and  oedema,  807 

Dysphagia  in,  806 

Dyspnoea  in,  805 

Fr^missement  cataire,  frequency,  808 

Inspection,  807 

Localization  of  tumors,  812 

Myosis  in,  805 

Of  varicose  form,  813 

Oral  whiflf  of  Drummond,  significance, 

812 
Pain,  characters,  804 
Palpation  in,  808 
Percussion  in,  812 
Physical  signs  in,  807 
Pressure  signs,  804-807 
Pulse,  peculiarities  of,  808-810 
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Aneurism,  Thoracic— Symptoms :  Thrill 
in  palse,  809 
Veins,  signs  of  pressure  upon,  807 
Voice,  modifications  of,  806 
Terminations,  815 
Treatment,  816-820 
Acupuncture,  use,  820 
Barwell's  operation  of  ligation,  818,  819 
Ergotin,  hypodermic  use,  816 
Electrolysis,  method  of  applying,  819, 

820 
Opiat€»,  use,  817 
Potassium  iodide,  818 
Pressure,  use,  816 
Starvation  method,  816 
Tufnell's  method  of  rest  and  diet,  816, 

817 
Wire,  introduction  of,  into  sac,  816 
Aneurism  of  the  coeliac  axis,  841 
of  the  coronary  artery,  830 
of  the  heart,  636 
of  the  hepatic  artery,  840 
of  the  inferior  mesenteric  artery,  839 
of  the  superior  mesenteric  artery,  836 
of  the  pulmonary  artery,  833 
Aneurismal  form  of  hemoptysis,  284 
Angina,  in  anaemic  necrosis  of  heart-muscle, 

610 
Angina  Pectoris,  755 
Death,  cause  of,  760 
Definition,  755 
Diagnosis,  757 
Etioloey,  758 
Morbid  anatomy,  758 
Prognosis,  759 
Symptoms,  755-757 
Treatment,  760 

Amyl  nitrite,  use,  760 
Chalybeates,  use,  760 
Digitalis  and  nux  vomica,  761 
Opium  and  morphia,  Use,  760 
Preventive,  760 
Stimulants,  760 
Angina  pectoris  in  aortic  regurgitation,  661 
Anginoid   attacks  in  chronic  myocarditis, 

608,609 
Anomalies,  congenital,  of  heart  and  great 
vessels,  687 
of  blood-vessels  of  tracheal  region,  147 
of  suprarenal  bodies,  949 
Ante-mortem  hear^clots,  character,  737 
Anthracosis,  ap])earance  of  lungs  in,  458 
Antimony,  use,  in  bronchitis,  179,  180 

in  croupous  pneumonia,  347 
Antipyrin,  use,  in  acute  miliarv  tuberculo- 
sis, 480,  481       _ 
in  simple  lymphangitis,  993 
Antiseptics,  use,  in  croupous  pneumonia,  352 
Antispasmodics,  use,  in  functional  heart  dis- 
ease, 754 
in  laryngeal  oedema,  116 
in  laryngismus  stridulus,  73 
in  spasm  of  the  glottis,  74 
Anxiety,  in  cardiac  thrombosis,  731 
Aorta,  atheroma  of,  800 
disease  of,  influence  on  causation  of  hyper- 
trophy of  the  heart,  620 


Aorta,  diseases  of,  800 
occlusion  of,  824,  825 
perforation  of,  824 
rupture  of,  823 
stenosis  of,  825 
Aortic  arch,  localization  of  aneurism  o^  812 
conns,  defects  of,  in  cyanosis,  708 
obstruction,  654 
regurgitation,  659 

stenosis  and  regurgitation,  treatment,  683 
trunk,  narrowing,  m  cyanosis,  708 
and  mitral  orifices,  defects  of,  in  cardiac 
malformations,  690 
Aortitis,  acute,  800 

Apex-beat,  in  dilatation  of  the  heart,  634 
in  hypertrophy  of  the  heart,  625,  627 
normal  position  of,  654 
significance  of  position  of,  in  diagnosis 
of  functional  heart  disease,  750 
Apex  of  lung,  tendency  to  tuberculous  de- 
posit in,  408 
Aphonia,  in  uaralysis  of  adductors  of  vocal 
cords,  82 
in  pulmonary  phthisis,  403 
Apomorphia,  use,  in  catarrhal  pneumonia, 
371 
in  acute  catarrhal  larvngitis,  97,  98 
Apoplexy  of  suprarenal  bodies,  949 

pulmonary,  293 
Appetite,  impaired,  in  pulmonary  phthisis, 

406 
Arch  of  aorta,  localization  of  aneurisms  of, 

812 
Arsenic,  use,  in  acute  miliary  tuberculosis, 
482 
in  Addison's  disease,  948 
in  atrophic  nasal  catarrh,  49 
in  bronchial  asthma,  207 
in  carcinoma  of  larynx,  131 
in  chronic  congestion  and  enlai'gement 

of  the  spleen,  959 
in  chronic  larynzitis,  125 
in  dilatation  of  the  heart,  636 
in  Hodgkin's  disease,  931 
in  leukflemia,  921 
in  pernicious  anaemia,  907 
in  pulmonary  phthisis,  436 
Arterio-sclerosis  of  the  coronary  artery,  828 

of  the  pulmonary  artery,  833 
Artery,  coronary,  aiseases  of,  828 

hepatic,  aneurism  of,  840 
.  pulmonary,  diseases  of,  833 
inferior  mesenteric,  diseases  of,  834 
superior  mesenteric,  diseases  of,  836 
Arytenoideus,  paralysis  of,  84 
Aspiration  in  pericardial  efiusion,  776,  780 
of  the  pleura,  dangers  of,  596 
history,  etc.,  593-596 
Aspirators  in   thoracentesis,  varieties,  530, 

532 
Asthenic  pneumonia,  treatment,  351 
Asthma,  Bronchial,  184 
Definition,  184 
Diagnosis,  198 
From  dyspnoea  of  bronchitis  and  car- 
diac disease,  198 
of  laryngeal  affections,  199 
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Asthma,   Bronchial— Diagnoais:   From 
embolism   of   pulmonary   artery, 
200 
From  emphysema,  198 
From  spasm  of  diaphragm,  199 
Duration,  189 
Etiology,  190 
Age  and  sex,  influence  on  causation,  190 
Cold  and  damp,  influence  on  causation, 

192 
Enlarged  bronchial  glands,  191 
Heredity,  influence  on  causation,  190 
Pollen  of  plants,  vapors,  gases,  etc.,  192 
Uterine,  nasal,  and  stomachic  irritation, 
193 
History,  184 
Morbid  anatomy,  197 
Pathology,  193-197 
Prognosis,  200 
Sequelae,  189 
Synonyms,  184 
Symptoms  and  course,  185 
of  intervals,  184 

of  paroxysms,   description,  frequency, 
and  time  of  onset,  185-187 
heart-circulation,  state  of^  during,  188 
physical  signs  of,  187, 188 
Physiognomy  of  asthmatics,  186, 190 
Treatment,  201 
Hygienic  and  dietetic,  206 
Locality,  change  o^  206 
Of  intervals,  206 
Of  paroxysms,  201 
Use  of  arsenic,  207 
of  belladonna  and  stramonium,  203 
of  chloroform,  202 
of  cigarettes,  medicated,  203,  207 
of  compressed  air,  208 
of  electricity,  205 
of  emetics,  204 
of  lobelia  and  tobacco,  204 
of  morphia  and  chloral  hydrate,  201, 

202 
of  nitrite  of  amyl,  204 
of  nitro-glycerin,  208 
of  potassium  bromide,  204 
iodide,  207 
nitrate,  203 
of  stimulants,  205 
Asthma  complicating  emphysema,  239 

hay,  210 
Astringents,  use,  in  chronic  laryngitis,  125, 
126 
in  laryngeal  oedema,  116 
Atelectasis,  influence  on  causation  of  bron« 

chial  dilatation,  228 
Atelectasis.    See  Lung,  Chllapse  of. 
Atheroma  of  the  aorta,  800 
of  the  coronary  artery,  828 
of  the  pulmonary  artery,  833 
Atmospheric  causes  of  goitre,  977 
Atomizer,  use,  in   hyper-  and   parsesthesia 

of  the  larynx,  64 
Atresia  of  the  pulmonary  artery,  702 
Atropia,  use,  m  profuse  expectoration  of 
bronchiectasis,  231 
in  pulmonary  phthisis,  438 


Atropia,  use,  in  the  caisson  disease,  858 
Atrophic  form  of  chronic  nasal  catarrh,  47 

lobar  emphysema,  248 
Atrophy  of  suprarenal  bodies,  949 

of  the  heart,  618 
Auricles  of  the  heart,  hypertrophy  of^  627 
Auriculo-ventricular  orifice  and  triciiapid 
valve,  defects  of;  689 
rings,  condition,  in  cardiac  dilatation, 
633 
Auscultation  during  paroxysm  of  asthma, 
187 
of  mediastinal  tumors,  874 
in  bronchial  dilatation,  229 
in  bronchitis,  170-174 
in  cardiac  malformation,  710,  711 
thrombosis,  728 

valvular  disease,  657,  663,  668,  673, 
675,  677,  680 
in  catarrhal  pneumonia,  359,  360,   362, 

363 
in  collapse  of  the  lun^,  253 
in  croupous  pneumonia,  335,  337,  338 
in  emphysema,  238 
in  endocarditis,  648 
in  flbro-serous  pleurisy,  507-510 
in  hydrothorax,  572 
in  mediastinal  abscess,  862 
in  pericarditis,  775 
in  pneumothorax,  579 
in  pulmonary  phthisis,  412-418 
in  purulent  pleurisy,  543,  544 
in  pyo-pneumothorax,  545 
in  thoracic  aneurism,  811 
Auscultatory    percussion    in     fibro-serous 

pleurisy,  503 
Auto-laryngoscopy,  29 
Axillary  glands,  enlargement  of,  in  Hodg- 
kin's  disease,  926 

B. 

Bacelli's  sign  of  pleurisy,  610,  617,  543 
Bacillus  tuberculosis,  relation  of,  to  acute 
miliary  tuberculosis,  477 
to  haemoptysis,  279,  280 
to  pulmonary  phthisis,  398 
Balfour's  treatment  of  aneurism,  818 
Balsams,  use,  in  chronic  bronchitis,  182 
Bandage,   use,   in  phlegmasia  dolens  and 

lyniDhangitis,  848,  991 
Barrel-shaped  chest  of  emphysema,  237 
Barwell's  operation   for  cure  of   thoracic 

aneurism,  818 
Basedow's  disease.   See  Exophihalmie  GoUrt, 
Baths,  cold,  use,  in  bronchial  asthma,  206 
in  croupous  pneumonia,  349 
hot,  use,  in  laryngismus  stridulus,  73 
Belladonna,  use,  in  pulmonary  phthisis,  438 
and  stramonium,  use,  in  bronchial  asth- 
ma, 203 
Bellocq's  canula,  use,  in  epistaxis,  52 
Benign  form  of  pulmonary  embolism,  symp- 
toms, 382 
growths  of  the  larynx,  1 28 
tumors  of  the  trachea,  1 40 
Benzoin,  use,  in  chronic  laryngitis,  124, 126 
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Bilious  pneumonia,  331 

Binaaral  stethoeoope,  use,  in  auscultation, 

412 
Black  sputa  of  pitmen,  455,  459 
Blaud's  pills,  use,  in  chlorosis,  896 
Bleeder  families,  933 

Bleeding  in  heart  disease,  question  of,  686 
Bleedings,  seat  and  amount,  in  hiemophilia, 

935 
Blisters,  use,  in  acute  myocarditis,  606 
in  capillary  bronchitis,  180 
in  chronic  phlebitis,  848 
in  pericardial  efiusion,  784 
in  pleurisy,  521 
in  thoracic  aneurism,  817 
Blood,  changes  in,  in  croupous  pneumonia, 
313 
in  haemoptysis,  287 
in  Hodgkin's  disease,  924 
in  leukaemia,  911,  915 
in  pernicious  anaemia,  901 
condition  of,  in  chlorosis,  894 

in  haemophilia,  936 
diseases  of  the,  882 
Blood-corpuscles,  changes  in,  in  pernicious 
anaemia,  901 
relation  of  spleen,  lymph-^land,  and  bone- 
marrow  to  production,  890,  891 
Blood-glandular  system,  diseases  of,  882 
Bloodletting,  local  and  general,  in  pulmo- 
nary congestion  and  oedema,  263, 
264 
Blood-vessels,  pulmonary,  changes  in,  in 
emphysema,  243 
relation  of,  to  miliary  tubercles,  474,  475 
Bone-marrow,  hyperplasia  of,  in  anaemia, 
892 
influence  on  blood-formation,  885 
lesions,  in  leukaemia,  916 
in  pernicious  anaemia.  905 
Bones,  pressure  upon,  in  thoracic  aneurism, 

807 
Bowditch's  connection  with  history  of  thora- 
centesis, 591-595 
Brain,  lesions,  in  croupous  pneumonia,  313 
in  pernicious  anaemia,  905 
and    membranes,    lesions,    in    catarrhal 
pneumonia,  358 
in  leukaemia,  918 
Breath,  fetid,  in  chronic  pharyngitis,  122 
Breathing,  in  collapse  of  lung,  252 
Bright's  disease,  complicating  phthisis,  407 
influence  on  causation  of  pericarditis, 
771 
of  congestion  and  o^ema  of  the 
lungs,  259 
Bromides,  use,  in  exophthalmic  goitre,  767 
Bronchi,  diseases  of,  164 
Bronchial  asthma,  184 
breathing,  in  pleurisy,  508 
catarrh,  complicating  emphysema,  247 
influence  on  causation  of  collapse  of 
lung,  251 
glands,  enlargement  of,  in  croupous  pneu- 
monia, 313 
lesions,  in  bronchitis,  175,  176 
in  catarrhal  pneumonia,  357 


Bronchial  glands,  lesions  in  pneumonokoni- 
osis,457 
lesions  of  syphilis  of  the  lungs,  451 
respiration  in  croupous  pneumonia,  337 
Bronchial  Tubes,  Dilatation  of  (Bron- 
chiectasis), 227 
Definition,  history,  and  etiology,  227 
Diagnosis  and  prognosis,*  230 
Morbid  anatomy,  230 
Symptoms,  228* 
Treatment,  230 
Bronchitis,  164 
Definition,  164 
Diagnosis,  176 

From  phthisis,  177 
From  pneumonia,  176 
Of  chronic  form,  from  emphysema,  177 
Etiology,  164 

Age  and  sex,  influence  on  causation, 

165 
Cold  and  damp,  season,  etc.,  16&-168 
Exciting  causes,  168 
Predisposing  causes,  165 
History,  164 
Morbid  anatomy,  175 
Mortality,  165,  177 
Prognosis,  177 
Synonyms,  164 
Symptoms — acute  form,  169 
Capillary  form,  171 
Cough,  characters,  171 
Dyspncea  in,  171 
Physical  signs  of,  171 
Chronic  form,  174 
Cough  and  expectoration,  characten 
of;  174 
Mechanical  form,  170 
Pseudo-membranous  form,  173 
Rheumatic  form,  172 
Treatment,  178 
Of  acute  and  capillary  forms,  178-180 
Antimony,  use,  180 
Counter- irritation,  178 
Emetics,  180 
Expectorants,  179 
Quinia,  use,  179 
Venesection,  178 
Of  chronic  form,  181 
Alteratives,  182 
Change  of  climate,  183 
Compressed  air,  183 
Diet,  181 
Inhalations,  182 
Iron,  use,  182 
Of  pseudo-membranous  form,  180 
Of  rheumatic  form,  180 
Bronchitis   and    pneumonia,   influence  on 
causation  of  phthisis,  394 
complicating  emphysema,  239 

tracheotomy,  162 
of  acute  infectious  diseases,  influence  on  cau- 
sation of  catarrhal  pneumonia,  354 
Broncho-vesicular    respiration,    characters 

and  significance  of,  412 
Brown  atrophy  of  heart-muscle,  61 6 

induration  of  lungs,  256 
Bruit,  in  thoracic  aneurism,  811 
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nervous  ahock  of  acute  eodocardi-  ^H 

^^^P      CaJSeinOj  nse,   in  dilatation  of  the  hearty 

ti^,  744                                                ^H 

^p                           635 

From  pulmonary  embolism,  743             ^^| 

■            Caisson  Disease,  854 

Duration  and  terminations,  732                   ^^B 

^^H           Defrtiition,  854 

Ftiulogy,  721                                                  ^H 

^^H           DtirtitioQ^  855 

Age  and  sex,  influence  on  causation^  ^H 

^^H           M>»rbid  anatomj,  855 

^1 

Meciianieal  causes,  723                             ^H 

^^H           Pathologj,  85>' 

Vital  or  pathologic^  causes,  724             ^H 
Endocarditis,  influence  on    causatioQ,         1 

^^H          Symptoms,  834 

^^^B             Headache,  vertip^o,  and  coma,  855 

725 

^^^K             Kaii^a  and  vomiting,  854 

History,  719                                                   ^M 
Morbid  anatomy  and  pathology,  734          ^H 

^^^B             Pain,  seat  and  characters,  854 

^^^V             Paralyser,  854,  855 

Of  ancient  clots,  737               '                    ^^ 

^^H          Treattncnt,  853 

cadaveric  and  terminal  clots,  735                j 

^^^H             Atrnpia,  use,  858 

Physical  charactens  of  dots,  735-740       ^J 

^^^H             Compret&i«e<l  air,  859 

Prognosis,  744                                                 ^H 

^^^V             Ergot,  use,  850 

Synonyms,  718                                                  ^H 

^                     Morphia,  use,  853 

Symptoms,  726                                                     ^ 

■                     Ot  purulysiB,  859 

Blowing  mnrraur  of  BouUlaud,  siguif-         J 

H             Calcareous  degeneration  of  the  heart-nmacle^ 

icance,  730                                        ^m 

■                            616 

B^spncea,  730                                           ^M 
Mental  condition,  731                       ^^^^H 

^^_       CalcificatiOTi  of  the  vein,  852 

^^B      Oftlcium  Hal[ihidc,  use,  in  acute  phkhitis. 

Pain,  730                                            ^^^^1 

^H 

Physical  signs.  727                            ^^^H 

^^H      Canulas,  tracheotomy,  151,  152 

Phveiognomy  in,  730                        ^^^^H 

^^^T      Cancer  of  adrenals    in  Addison^s  disease, 

Pulse,  characters,  729                        ^^^H 

■                            943 

Syncope,  730                                    ^^^H 

■                 of  the  heart,  630 

Treatment,  74^5                                     ^^^^1 

B                 of  the  limp»  460 

Alkalies,  as  solvents,  use,  745            ^^^B 

H                 of  the  per  t curd  ill m^  792 

Ammonium  carbonate  and  liquid  mm*  ^H 

■                of  the  picum,  583 

monia,  use,  745                                  ^H 

H                 of  the  veins,  853 

Counter-irnlatjon,  74^                               ^H 

H              Capillary  bronchitis,  171 

Digitalis  and  nux  vomicti,  use,  746         ^H 

■                emboli  of  lungs,  effects,  335 

Intravenous  injections  of  omniunla,  745  ^H 

H                vessels,  relation  to  miliary  luberdes,  475 

U&ii,  vuliie^  746                                         ^H 

■             Caput  Mediisft,  NO 

Sodium  bicarbonate,  use,  745                   ^H 

^L            Carbolic  acid,  danger  of,  in  injections  into 

Stimulants,  use,  746                                 ^H 

^^^H                      pleural  cavity,  561 
^^H            use,  in  abscess  of  lung,  300 

Cardiceutesis,  798                                             ^H 

Caseated    morbid    products,    in/]uenoe    on  ^H 

^^^B                in  gangrene  of  lung,  305 

causation  of  pulmonarv  phthists^  ^H 

^^^H             inject  inns,  in  goitre,  980 

^H^F            and   iodine,    injections,  in   pericardial 

40O                                                       H 

CascKvus  pneumonia  following  pleurisy.  511    ^H 

eflusiona.  795 

pus,  influence  on  causation  of  a>cut«  milt*  ^H 

Carcinoma  of  the  larynx,  128 

ary  tuberculosis,  473                           ^^M 

of  the  raediuiitiniim,  scat  and  characters, 

Casts  of    bronchi,   in   pseudo-memhranooa  ^H 

sm 

bronrhitis,  170                                       ^H 

of  the  nasal  pajisa^es,  55 

Catarrh,  chronic  nasal,  42                                   ^1 

of  the  ibyn)id  gland,  978 

Catarrhal   pneumonia  iu  children,   symji-          J 

of  the  trachea,  141 

Uims,  3)9                                               ^J 

Cardiac  action,  irregular,  in  fatty  degencra* 

relation  of,  Uy  collnpse  of  lung,  354.  355  ^H 

tion  of  the  heart,  615 

tendency,  intiuence  on  causation  ol'  h«-  ^H 

difleaAe,  iniiuence  on  causation  of  chronic 

iiiuptysis,  275                                              i 
Catheterixatjon  of  larynx  in  Inie  <Toup,  107         J 

splenic  enlargement.  957 

haemoptysiR,  eymp loins,  285 

Cavemou*  form  of  hrcmoplysis,  284                  ^H 

hypertmphy,  relation    to  adherent  peri- 

Cavities, diagnosis  of,  in  pulmonarr  nhlhis*  ^H 

cardium,  78fj                                        I 

H 

murttiurw,  relation  to  valvular  disease,  64SI 

tubercular,  iitjection  of,  439,  440                  ^H 

sedatives,   udc,    in    hypertrophy   of   the 

Cell-walls,  changes  in,  na  a  cause  of  enjphv.   ^H 

heart,  630 

seioa,  :i34                                                ^B 

Cardiac  Tji  iioMBOsrs,  7 1 8 

Cerebral  anaemia,  in  aortic  olwitnictioD,  ^^     ^H 

C.lnm plications  and  sequelie,  733 

disturbance  in   functional    hoan-diseaM^ 

Defirution,  718 

749 

Diagnosis,  740                                               | 

hyiierifmia  in  tricuspid  re^irgilalinn,649 
Cerebral  svmptoms  iu  cardiac  tiir^tmbciM^ 

From  dyspnccic  unemia,  742 

_                 laryngeal  affections,  743 

J^^ 
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Cerebral  svmptoms  of  croupous  pneumonia, 
329 
of  pericarditis,  774 
Chest,  alterations  of,  in  pleuritic  effusions, 
497,  498 
changes  in,  in  emphysema,  236,  237 
Cheyne-Stokes  breathing  in  fatty  degenera- 
tion of  the  heart,  615 
Children,  catarrhal  pneumonia  in,  359 
Chills  in  croupous  pneumonia,  320 
in  pleurisy,  494 
in  purulent  pleurisy,  542 
Chloral  hydrate,  use,  in  bronchial  asthma, 
202 
in  catarrhal  pneumonia,  372 
Chlorides,  diminution  of,  in  croupous  pneu- 
monia, 330 
Chloroform,  use,  in  bronchial  asthma,  202 
Chlordsis,  894 

Definition  and  etiology,  894 
Morbid  anatomy,  894 
Symptoms,  895 
Treatment,  896 
Chondritis  of  the  larynx,  117 
Chorea  of  the  larynx,  76 
Chronic  bronchitis,  174 

influence  on  causation  of  bronchiecta- 
sis, 228 
congestion  and  enlargement  of  the  spleen, 

956 
endarteritis  of  the  coronary  artery,  828 
of  the  pulmonary  artery,  833 
'    interstitial  pneumonia,  391,  440 
lobular  emphysema,  233 
myocanlitis,  607 
pericarditis,  784 
phlebitis,  848 

purulent  pleurisy,  symptoms,  342 
Cigarettes,    medicated,    use,    in    bronchial 

asthma,  203,  207 
Circumscribed  pleurisies,  545 
Cirrhosis  of  the  liver,  influence  on  causa- 
tion of  splenic  enlargement,  957 
of  lung,  displacement  of  heart  by,  603 
Classification  of  hay  asthma,  221 
of  pleurisy,  454 
of  pneumonokoniosis,  454 
of  pulmonary  embolism,  373 
Climate,  change  of,  in  acute  laryngitis,  96 
in  chronic  bronchitis,  183 
influence  on  frequency  of  hemoptysis,  277 
Climatic  treatment  of  pulmonary  phthisis, 

427 
Clothing,   proper,  for  phthisical   patients, 

433,  434 
Clots,   ancient  or   ante-mortem,  of   heart, 
characters,  737 
cadaveric,  in  cardiac  thrombosis,  735 
terminal,  in  cardiac  thrombosis,  735 
Clubbing  of  fingers  in  cyanosis  and  cardiac 

malformations,  711 
Cocaine,  use,  in  chronic  laryngitis,  127 
in  coryza,  42 

in  epiglottic  ulceration,  112 
in  hyper-  and  parsesthesia  of  the  lar- 
ynx, 65 
in  morbid  growths  of  the  larynx,  131 


Codeia,  use,  in  bronchitis,  180,  182 

in  cough  of  miliary  tuberculosis,  480 
Cod-liver  oil,  use»  in  acute  miliary  tubercu- 
losis, 482 
in  atrophic  nasal  catarrh,  49 
in  chronic  bronchitis,  182 
in  chronic  laryngitis,  125 
in  pulmonary  phthisis,  434 
in  purulent  pleurisy,  549 
in  ulceration  of  trachea,  139 
in  vesicular  emphysema,  245 
Cceliac  axis,  aneurism  of,'  841 

diseases  of,  841 
Coffee,  use,  in  bronchial  asthma,  205 

black,  use,  in  cardiac  thrombosis,  746 
Colchicum,  use,  in  rheumatic  bronchitis,  181 
Cold  applications  in  epistaxis,  51 
influence  on  causation  of  congestion  and 
oedema  of  the  lungs,  258 
of  pericarditis.  770 
of  perichondritis  and  chondritis  of 
larynx,  117 
ose,  in  catarrhal  pneumonia,  371 
in  pericarditis,  783 

in  reduction  of  temperature  in  croup- 
ous pneumonia,  349 
in  simple  lymphangitis,  990 
and    damp,    influence    on    causation  of 
asthma,  192 
of  bronchitis,  166 
of  croupous  pneumonia,  315 
of  fibro-serous  pleurisy,  491 
and  moisture,  influence  on  causation  of 
acute  catarrhal  laryngitis,  93 
Collapse  of  lung,  250 
Color  of  anie-mortem  heart-clots,  739 
Columnse  cameae,  lesions,  in  chronic  myo- 
carditis, 607 
Communicability  of   pulmonary    phthisis, 

396 
Complications  after  tracheotomy,  161 
of  acute  coryza,  41 
of  cancer  of  the  lungs,  464 
of  cardiac  thrombosis,  733 
of  catarrhal  pneumonia,  364 
of  emphysema,  239 
of  fibro-Kerous  pleurisy,  512 
of  mediastinal  abscess,  864 
of  pulmonary  phthisis,  400 
Compressed  air,  use,  in  bronchial  asthma, 
208 
in  chronic  bronchitis,  183 
in  emphysema,  245 
Compression    in    treatment  of   abdominal 

aneurism,  823 
Congenital    anomalies   of   the    heart    and 
great  vessels,  687 
malpositions  of  the  heart,  601 
Congestion,  acute,  of  spleen,  953 
and  enlargement  ot   the  spleen,  chronic, 

956 
and  oedema  of  the  lungs,  258 
Congestive  form  of  hemoptysis,  283 
Contagiousness  of   acute   miliary   tubercu- 
losis, 472 
of  pseudo-membranous  laryngitis,  102 
of  pulmonary  phthisis,  396-400 
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ConuB  arterioftus  dexter,  obstnictioD   with 

Crico^aiytenoid  mosdea,  hysterical  p«raly      ^H 

open  yentrieular  eeptum  in  cyaiio- 

sb  of,  83                                                 H 

8&.703 

Criootomy,  14S,  156                                                ^1 

OoKvallaria,  use,  in  dilatntion  of  the  heart. 

Critical  phenomena  in  croupous  pneamooia,     ^H 

63.5 

331                                                          ■ 

Convulsiona,  in  croupouii  ptieumoma,  329 
in  pseudo-niembranoiifl  laryngilifl,  102         ' 

Croup,  false.     See  LTryn^gmm  Shrtdtdm.          ^M 

Cnuiuous  pneumonia.  307                                     ^H 
Cubebs,  use,  in  chronic  laryngitisy  124               ^H 

Coronary  Ahteky,  DiSBAies  or,  828 

Chronic   Endarteritis   (Arterio-ficlerosis ; 

Cyanosis,  admixture  theory  of  origin,  712        ^H 

Atheroma),  «28 

congestive  theory  of  origin,  7 14                      ^H 

Diaguoiiiii  and  prognosis,  829,  830 

in  cardiac  malformation,  709                    ^^^H 

^^^B          Etiok>gv  and  HvmptouiH,  828 

in  fibr<.ud  phthisis,  442                            ^^^^M 

^^F          Putliologv,  829' 

in  fibro-serous  pleurisy,  496                    ^^^^^ 

■                 Treatment,  830 

in  mitral  regurgitation.  ti71                             ^H 

H              Aneurifsm  ot;  83€ 

and  congenital  anomalies  of  Ihe  heart  and     ^H 

■              Emboiidin  of,  831 

great  vessels,  687                                    ^H 

H              Embuliam  and  tfaromliosis  of,  831 

C^-^ts.  6brinous,  in  cardiac  thrombo^  7S8       ^M 

H              Oblitemting  endarteritis  o£i  830 

hydatid,  of  lungs,  number  aod  seat,  467        ^M 
of  suprarenal  bodies,  949                  •                 H 

■              Ocelusion  of,  831 

■              Euptureof,  833 

of  the  iiearl,  637                                          .^^H 

■              Thrombosis  of,  832 

Cystic  goitre,  978                                         ^^^M 

^L^   Corpuscles  of   the   blood,   changes  in,  in 

^^^^M 

^^K                  Hodgkin'a  disease,  924 

^^H 

^^H               in  leukaemia,  912 

^^^                in  pernit'ioUH  aniemia,  901 

Dangers  of  thoracentesis,  634                     ^^^H 

Corf  la,  acute,  41 

Death,  cause  of,  in  angina  pectoris  760           ^H 

CouKh  in  aciUe  catarrhal  laryngitis,  94 

in  croupous  pneumonia,  345                ^^^^^ 

in  flsthnm,  138 

in  leukcpmia,  919                                    ^^^^H 

in  bronchial  dilatation,  228 

in  |>ericarditis,  783                               ^^^^| 

in  capillary  bronchitis,  171 

in  pulmonary  embolism,  3SD,  381              ^H 

in  curdiiio  inal formations  and  cyanosia. 

in  thoracentesis,  53f»,  537                            ^H 

710 

in  valvular  heart  disease,  681                     ^H 

in  catarrhal  pneumonia,  358-36l|  363 

mode  of.  in  cardiac  thfiimbosis,  732              ^H 

in  chronic  bronchitis,  174 

in  Hodgkin's  discos,  929                             ^H 

pharynp:itis,  122 

Decubitus  in  tibro-«en»us  pleurisy,  495                ^M 

in  crtju^xjHs  pneumonia,  322 

Definition  of  acute  miliary  tubemUosis,  472     ^M 

in  erapiiyscraa,  23(i 

of  Addison's  diiieaHe,  939                                  ^^ 

in  tibro-serouH  pleurisy,  495 

of  angina  |iectoris,  755                                     ^H 

ill  hydatids  of  pleura,  b^b 

of  ansHthesia  of  larynx,  65                            ^H 

in  laryngismus  stridulus,  71 
in  mitral  regurgitation,  671 

of  bronchitis,  164                                       ^^^H 

of  bronchial  asthma,  184                         ^^^H 

Btcnottia,  667 

dilatation,  227                                     ^^^H 

in  morbid  growths  of  the  trachea,  140 

of  bro^m  induration  of  lungs,  256           ^^^H 

in  pseudo-membranous  laryngilis,  102 

of  cancer  of  the  lung,  460                        ^^^H 

in  ptilmonarv  congestion  in  (wiema,  260 

of  cardiac  thrombosis,  TIH                       ^^^^H 

phthisis.  400 

of  Liitarrhal  pneumonia,  353                    ^^^^H 

treatment,  436 

of  chronic  laryngitis,  121                         ^^^^^ 

in  purulent  pleurisy,  642 

nasal  catarrh,  42                                ^^^^| 

in  thoracic  aneurism,  «U6 

of  colla[)«ie  of  the  lung.  250                  ..^^^H 

nervous,  71 

of  congestion  and  a?dema  of  lunga^  ^S9^^^^| 

Ck)uuter-irritation  in  acute  bronchitis,  178 

of  croupous  pneumonia,  307                   ^^^^M 

in  atelectasis,  255 

of  dilatation  of  the  heart,  630                ^^^H 

in  cardiac  thrombosis,  745,  746 

of  endoi  nnlitis,  639                                   ^^^H 

in  catarrhal  pneumonia,  369 

of  emphysema,  232                                 ^^^^| 

in  croupous  pneumonia,  347 

of  cpi^tflxis,  50                                        ^^^^B 

in  pericarditis,  783 

of  gangrene  of  the  lung,  301                   ^^^^| 
of  hirmnphilhi,  931                                          ^^M 

Course  of  amesthesia  of  the  larynx,  67 

of  cardiac  thrombosis,  732 

of  hfcmnptyais,  260                                     ^^^H 

of  fibro-eerous  pleurwy,  510 

of  h^Tinothorax,  582                                  ^^^^M 

of  hyperesthesia  of  the  larynx,  163 

of  hiiv  asthma,  210                                    ^^^^| 

of  hypertrophy  of  the  heart,  621 

of  n<^gkin's  disease,  9^1                       ^^^1 

of  laryngismus  stridulus,  71 

of  Kydrothorax,  570                                ^^^^| 

of  leuksemia,  818 

of  hvpenestheua  of  the  lamix  6S        ^^^^| 

of  pernicious  umemia,  903 

of  hypertrophy  of  the  heatt,  619           ^^^1 
of  laryngeal  cedema,  11*1                        ^^^H 

of   ptdmonarv    congestion    and    cedema, 

261 

of  leukiemia,  908                                       ^^^H 

Crepitant  rMe  of  croupous  pneumonia,  335 

of  lymphangitis^  986                               ^^^H 
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Definition  of  mediastinal  tumors,  864 
of  morbid  growths  of  larynx,  128 

of  trachea,  139 
of  pericarditis,  169 
of  perichondritis  and  chondritis  of  the 

larynx,  117 
of  pernicious  ansemia,  898 
of  pleurisy,  483 
of  pneumonokoniosis,  454 
of  pneumothorax,  573 
of  pulmonary  abscess,  296 
embolism,  373 
hydatids,  466 
phthisis,  391 
of  purulent  pleurisy,  639 
of  simple  tracheitis,  133 
of  spasm  of  the  glottis  in  adults,  74 
of  stenosis  of  trachea,  142 
•  of  syphilis  of  the  lung,  447 
of  the  caisson  disease,  854 
of  thoracic  aneurism,  801 
Deflected  septum  in  chronic  nasal  catarrh, 

44 
D^^erations  of  heart- muscle,  609-616 
of  the  suprarenal  bodies,  949 
of  the  veins,  852 
Dermoid  cysts  of  the  mediastinum,  870 
Delirium  in  croupous  pneumonia,  329 
Dentition,  influence  on  causation  of  laryn- 
gismus stridulus,  70 
Depressing  influences,  influence  on  causa- 
tion of  croupous  pneumonia,  315 
Diagnosis  of  abdominal  aneurism,  823 
of  abscess  of  the  lung,  299 
of  acute  and  chronic  bronchitis,  176 
of  acute  catarrhal  laryngitis,  95 
of  acute  conation  of  spleen,  955 
of  acute  miliary  tuberculosis,  480 
of  acute  myocarditis,  606 
of  acute  phlebitis,  846 
of  Addison's  disease.  947 
of  adherent  pericardium,  788 
of  amesthesia  of  larynx,  66 
of  aneurism  of  the  cceliac  axis,  842 
of  angina  pectoris,  757 
of  aortic  obstruction,  657 

regurgitation,  664 
of  asthma,  198 
of  atrophic  emphysema,  249 
of  bronchial  dilatation,  230 
of  cancer  of  the  lung,  464 

of  the  pleura,  584 
of  cardiac  thrombosis,  740-744 
of  catarrhal  pneumonia,  365 
of  chronic  congestion  and  enlargement  of 
the  spleen,  958 
endarteritis  of  the  coronary  artery, 

829 
laryngitis,  124 
myocarditis,  609 
of  collapse  of  the  lung,  254 
of  coryza,  41 

of  croupous  pneumonia,  339 
of  cyanosis,  709 
of  dilatation  of  the  heart,  634 
of  echinococcus  of  the  spleen,  969 
of  embolic  splenic  abscess^  964 


Diagnosis   of   embolism   of  the    coronary 
artery,  832 

of  the  superior  mesenteric  artery,  838 
of  endocarditis,  650 
of  epiglottic  afiections.  909-912 
of  exophthalmic  goitre,  763 
of  fatty  cardiac  degeneration,  615 

infiltration  of  the  heart,  612 
of  fibroid  phthisis,  443 
of  functional  heart  disease,  749-752 
ot  gangrene  of  the  lung,  304 
of  haemophilia,  937 
of  haemoptysis,  289 
of  hsemothorax,  582 
of  hay  asthma,  221 
of  hemorrhagic  pleurisy,  568 
of  Hodgkin's  disease,  929 
of  hydatids  of  the  pleura,  585 
of  hydrothorax,  572 
of  hypersesthesia  and  pareesthesia  of  thp 

larynx,  64 
of  hypertrophic  lobar  emphysema,  243 
of  hypertrophy  of  the  heart,  627 
of  interlobular  emphysema,  249 
of  lardaceous  spleen,  967 
of  laryngeal  oeaema,  115 
of  laryngismus  stridulus,  72 
of  leukaemia,  919 
of  mediastinal  abscess,  863 

tumors,  876 
of  mitral  regurgitation,  674 

stenosis,  669 
of  morbid  growths  of  the  larynx,  130 

of  the  trachea,  141 
of  paralysis  of  adductors  of  vocal  cordu 
83,85 

of  tensors  of  vocal  cords,  85,  86 
of  pseudo-membranous  laryngitis,  103 
of  pericardial  efliision,  778 
of  pericarditis,  776 
of  pernicious  anaemia,  905 
of  pleurisy,  514 
of  pneumonokoniosis,  459 
of  pneumothorax,  580 
of  pulmonary  apoplexy,  294 

congestion  and  oedema,  262 

embtDlism,  387 

hydatids,  469 

phthisis,  410 

regurgitation,  677 

stenosis,  676 
of  purulent  pleurisy,  643 
of  simple  lymphangitis,  988 

tracheitis,  134 
of  spasm  of  the  glottis  in  adults,  75 
of  stenosis  of  the  aorta,  827 

of  the  trachea,  142 
of  syphilis  of  the  lungs,  453 
of  thoracic  aneurism,  815 
of  thrombosis  of  the  coronary  artery,  832 
of  tricuspid  btenosis,  677 
Diaphoretics,  use,  in  laryngeal  oedema,  116 

in  pulmonary  abscess,  264 
Diaphragm,  displacement  of,  in  pleurisy, 

497,  498,  507 
Diaphragmatic  pleurisy,  563 
Diarrhoea  in  Uodgkin's  disease,  926 
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^^F                Diarrhcpii  in  leukiptnla.  910 

DnmimonJ't*  oral  whifTio  aneurism,  812            ■ 

^^^^_^             in  pernicious  aniemiii,  903 

Ducttm  artericjeufi  BotiUli,  defects  of,  in  oir*       H 

^^^^H              in  pulmonary  phtkbi:^,  406 

diac  malfonimtiou,  *jyi                            H 

^^^^f                         treatment,  439 

Duration  of  ano^thesia  of  the  hirynr,  07     ^^B 

^                 Dintbe-iH,  lUe  tubercular,  477 

of  aiithma,  189                                             ^^H 

^^R^           Diet  after  tmdieoioiny,  IGI 

of  cancer  of  the  lunga^  463                        ^^^| 

^^^^^^              in  iMzute  niilbry  tulL^erctilofii^,  481 

of  eardiae  throml3<^i{»,  732                          ^^^H 

^^^^H             in  AddlBoii'B  dieseiise,  948 

of  eutarrhal  pneumonia,  M%                    ^^^H 

^^^^^H             in  bronchiul  astlvina,  200 

of  fibn^iiterouts  pleuris»y,  51 1                       ^^^H 

^^^^H             in  o^rtiiuc  vitlvulair  diaeaiie,  &S3,  635 

of  H<jdgkin's  dii^a^,  929                           ^^^^| 

^^^^H             in  catarrhal  pneumonia,  3(j9,  370 

of  laryngiaiDUs  striduluu,  71                       ^^^| 

^^^^H             in  cmupoui  pneumonin,  348 

of  lile  in  OLrdiac  malformaiions  and  cva*      V 

^^^^H             in  oollap^  of  the  lun^,  25d 

nosia,711                                       '           ■ 

^^^^^H             in  endoeanlitls,  Gol 

of  mediastinal  abscess^  863                        ^^^| 

^^^^H            in  1  titty  dejt,^cncTntiou  of  the  heflrt^  616 

tumors,  875                                          ^^^^ 

^^^^H             in  hay  aalhma,  224 

of  pulmonary  phthisis,  424  ^^^| 
of  stenosis  of  the  aorta,  825                       ^^^| 

^^^^H             in  pLrie:irditis,  783 

^^^^H             in  |H?rnicioii8  aneemia^  907 

of  ihe  aiist^jn  disea^  H55                         ^^^^| 

^^^^H             in  pi^udo-memUnmouB  liiryngitiSy  108 

of  thoracic  uneuri^n,  815                          ^^^^| 

^^^^H             in  simple  Ivmplmn^itis,  990 

Durham's  tracheotomy  canula,  151              ^^^| 

^^^^H              restricted,  tn  thoracic  aneurism,  SI 7 

Dysphagia  in  chronic  pharyiigitijj,  122               ^| 

^^^^H          Dietetic  treatment  of  pulmonsiry  phthisis,  431 
^^^^H          Digestive    disorders    in    functional    heart 

in  hysterical  nil'eciious  of  the  glottis,  83  ^^H 

in  jnBammation  of  the  epigloitia,  110      ^^^H 

^^^^H                         dLnense,  749 

in  laryngeal  cedema,  114                            ^^^^| 

^^^^H                  influence   on    causation   of   pernicious 

in  mediju-itinal  tumors,  872,  873                  ^^H 

^^^^H                          nna*mia,  900 

in  morbid  growths  of  larynx,  129                     ■ 

^^^^H          Digitalis,  iine,  in  ncute  myocarditis,  606 

in  i*eri chondritis  and  ciiondritis  of  the       ■ 

^^^^^H                 in  anjB^ina  oecturbi,  761 

larynx,   118                                                 ■ 

^^^^H                 in  aortic  diseaHe,  084 

in  thoracic  aneurism,  806                                  ■ 

^^^^B                in  chronic  endarteritis  of  the  coronary 

Dysphonia  in  morbid  growths  of  larynx,  129       H 

^^^H 

in  perichondritis   and   chondritis  of  the      ■ 

^^^^H                 in  croupoiiH  pneumonia,  349 

larvnx,  118                                              ■ 

^^^^H                 in  dUutation  of  tiie  heart,  6^5 

in  pulmonary  phthisis,  408                                H 

^^^^H                 in  exophthalmic  goitre,  767 

Dyspnoea  in  acute  ciitarrhal  laryngitis^  94  ^^H 

^^^^H                 in  fatty  de^^eoerarion  of  the  hearty  616 

in  Addison's  diseiu$e,  941                             ^^^H 

^^^^^H                 in  functional  disciu^e  of  the  heart,  754 

in  angina  pectoris,  756                               ^^^| 

^^^^H                 in  hypertrophy  of  the  hearty  G^iO 

in  aortic  regurgitation,  661  ^^^| 
in  cardiac  throm bonis,  730                         ^^^| 

^^^^H                 in  mitral  diKease^  6 Ho 

^^^^^H                in  pen  card  it  Ik,  7  S3 

in  catarrhal  pneumonia,  359,  360,  S63     ^^^| 

^^^^H                 in  pulmonarv  congestion  and  cpdema, 

in  chronic  pharyngitis,  122                        ^^H 

^^V 

in  croufMiUs  pneumonia,  321                           ^^^H 

^^^^H                 in  vehicular  eniphyBema,  247,  248 

i  n  cy  a  o<j«i8  a  nd  aiD li  Lie  m  a  I  fommtion,  710       ■ 

^^^H          Dilatation  of  the  pntnionury  artery,  833 
^^^H               of  the  bronchial  tubes,  227 

in  dilatation  of  trachea,  144                             H 

in  fatty  infiltration  of  the  heart,  612               ■ 

^^^H               of  the  heart,  6:iD 

in  fibro-serous  pleurisy^  493»  495              ^^^H 

^^^B               of  the  trachea,  143 

in  l[(Klgkins  disease^  925                           ^^^H 

^^^H                of  the  vein^i,  840 

in  hydatids  of  pleura,  585                        ^^^| 

^^^^H           Diphtheria,  inlluence  on  causation  of  anss- 

in  hyd roth o rax,  571                                      ^^^| 

^^^^H                          thc^iu  of  the  larynx,  66 

in  hypertrophy  of  the  heort  626  ^^^| 
in  laryngeal  ontema,  114                           ^^^| 

^^^^H                      paralysiB  of  the  larynx,  80 

^^^H              of  the  trachea,  136 

in  leukremia,  913                                         ^^^B 

^^^^H          Diiiplacemeni  of  adjacent  organs  in  pleti- 

in  me^HoBtinal  tnmore,  872                       ^^^^ 

^^^H 

in  mitral  reguri^itation,  671                       ^^^| 

^^^^H              of  the  heart  in  pncumothornx,  577 

felenosin,  667                                        ^^^B 

^^^H           Displacements  of  tlie  lieart,  <]01-6(}4 

in  morbid  growths  of  the  larynx,  129             V 

^^^^H          Dietseminaterl  form  of  catarrhal  pneumonia, 

in  paralysis  of  abductors  of  voeal  corda^  i^^^B 

^^^H                          lesions, 

in  pernicious  anscmta,  903                         ^^H 

^^^H          Diverticular  dilatation  of  trachea^  143 

in  pneumotiiorax,  678                                  ^^^| 

^^^^H           Double  pleuriM%  562 

in  pulmonary  embolism,  379-381             ^^^^ 

^^^^H              pneumonia,  pro^mo^is,  343 

in  stenoai.s  of  the  trachea,  14J                  ^^^^| 

^^^^H          Dniiuage  of  pleural  cavity,  methods  of^  552- 
^^^^H          Drop>}y  in  aortic  re^uri^itation,  061 

in  thoracic  aneurism,  805                          ^^^| 

^^1 

^^^^H             in  mitral  regurgitation,  672 

^^^^H              of  em  phytic  ma.  treatment,  247 

Ei'htnococcu%  of  the  spleen,  968                  ^^H 

^^^^B            time  of  appearance  in  tricuspid  regurgi- 

El^ects  of  cartJinc  hypertrophy,  626             ^^^| 

^^^H                        t&tion, 

of  pulmonary  emU^lism,  383                    ^^^^ 
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Effusions,  characters,  in  purulent  pleurisy, 
640,641 
of  fibro-serous  pleurisy,  487-491 
of  pericarditis,  772 
Elaterium,  use,  in  hydrothorax,  572 
Electric  illuminator,  use,  in  laryngoscopy, 

24 
Electricity,  use,  in  anarathesia  of  the  larynx, 
68 
in  angina  pectoris,  761 
in  bronchial  asthma,  206 
in  paralysis  of  the  larynx,  90 
Electrolysis,  use,  in  goitre,  9vS0 
in  thoracic  aneurism,  819 
Embolic  abscess  of  the  spleen,  963 
Embcibm  and  thrombosis  of  coronary  ar- 
tery, 831 
of  pulmonary  artery,  836 
complicating  cardiac  thrombosis,  733 
from  aortic  obstruction,  666 
influence  on  causation  of  gangrene  of  the 

lung,  302 
of  inferior  mesenteric  artery,  839 
of  pulmonary  artery  distinguished  from 

asthma,  200 
of  superior  mesenteric  artery,  836 
relation  to  acute  myocarditis,  604 
symptoms  of,  in  endocarditis,  647 
Emetics,  use,  in  acute  catarrhal  laryngitis, 
97 
in  catarrhal  pneumonia,  371 
in  collapse  of  the  lung,  266 
in  pulmonary  congestion,  263 
in  pseudo-membranous  laryngitis,  106 
Emphysema,  232 
Definition  and  history,  232 
Varieties,  232 

Interlobular  or  Eitra^'eisieular    Emphy- 

iema,  249 
Vegicular  Emphynevrui,  232 
Acute  lobular  form,  232 

Symptoms  and  treatment,  233 
Atrophic  lobar  form,  248 

Symptoms  and  treatment,  248,  249 
Chronic  lobular  form,  233 
Hypertrophic  lobar  form,  233 
Complications,  239 
Diagnosis,  243 
Duration,  242 
Etiology,  234 
Changes  in  alveolar  wall,  influ- 
ence on  causation,  234 
Expiratory  and  inspiratory  the- 
ories of  causation,  236,  236 
Heredity,  influence  on  causation, 
234 
Morbid  anatomy,  242 
Prognosis,  244 
Symptoms,  236 

Cough  and  dyspnoea,  236 
(  best,  shape  of;  237 
Physical  signs,  236-238 
Respiration,  peculiarities  of,  238 
Treatment,  215 

C(Hl-liver  oil,  use,  245 
Compressed  air,  use,  245,  246 
Digitalis,  use,  247 


Emphysema  —  Treatment :    Ex pcctorants, 
use,  246 
Expiration  into  expired  air,  246 
Iron,  use,  246 
Potassium,  iodide,  246 
Quinia  hydrobromate,  hypoder- 

matically,  247 
Strychnia,  use,  245 
Emphysema  after  tracheotomy,  162 
distinguished  from  asthma,  198 
following  asthma,  189 
Empyema,  pulsating,  696 
See  Plewrufy^  Puruient, 
Enchondroma  of  the  mediastinum,  871 
Encysted  pleurisies,  645,  646 
Endarteritis,  obliterating,  of  the  coronary 
artery,  830 
of  the  pulmonary  artery,  833 
of  the  superior  mesenteric  artery,  839 
Endocarditis,  639 
Definition,  639 
Diagnosis,  649 
From  aortitis,  650 
From  pericarditis,  649 
Etiology,  645 
Acute   and   chronic   Bright's   disease, 

646 
Acute  rheumatism,  645,  646 
Pyaemia,  puerperal   fever,  the  specific 
fevers,  etc.,  646 
History,  639 

Morbid  anatomy,  640-645 
Of  acute  exudative  form,  640 
Of  interstitial  form,  643 
Of  ulcerative  form,  642 
Prognosis,  650 
Symptoms,  646 
Dyspnoea,  647 

Mitral  murmurs,  frequency  and  charac- 
ters of,  648 
Of  exudative  form,  647 
Of  interstitial  form,  647 
Of  ulcerative  form,  647 
Pain  in,  647 
Physical  signs,  648,  649 
Physiognomy,  647 
Pulse,  characters,  647 
Tricuspid  and  aortic  murmurs,  charac- 
ters, 649 
Treatment,  650 
Iron,  use,  651 
Opium,  use,  651 
Rest,  value,  651 
Stimulants,  use,  651 
Endocarditis,  influence  on  causation  of  car- 
diac thrombosis,  725 
ulcerative,   influence    on    causation    of 
splenic  infarction,  961 
Engorgement  stage  of  croupous  pneumonia, 

308 
Enlargement  of  the  spleen,  chronic,  951, 956 
in  lardaceous  disease,  967 
in  syphilis,  971 
Epigastric  pulsation  in  mitral  disease,  672 

in  tricuspid  disease,  679 
Epiglottis,  erosion  of,  110 
treatment,  111 
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EpiffJottiu,  inflammation  of,  109,  110 

Etiology  of  Hodgkin^s  lHlMil|f88             ^^^H 

uleemlicjn  of,  ill 

of  hydrothorax,  570                                   ^^^^B 

symptoms  and  treatment,  112 

of  hyperesthesia  of  the  larynx,  62           ^^^H 

Epiatiixb,  50-52 

of  hypertrophy  of  the  hi/art,  619              ^^^H 

in  croupous  pneumonia,  331 

of  hysterical  aVeciions  of  the  glottk,  88f^^^H 

Ergot,  me,  in  epistaxis,  61 

of  lardaceous  spleen,  966                             ^^^^H 

in  embolism  of  superior  mesenteric  ar- 

of laryngeal  aMiema,  113                            ^^^^M 

tery,  8,19 

of  larvngi^mus  stridulus,  70                       ^^^^H 

in  liaemophilia,  93S 

of  leuWmta.  9U9                                        ^^^H 

in  haemoiitysis,  291 

of  lymphangitis,  936                                     ^^^^H 

in  morbid  growths  of  larynx,  131 

of  m&liasiiuul  aboccfis,  861                         ^^^^M 

Ergot  in,  uiae,  in  aneurism,  SIH 

tumors,  871                                           ^^^H 

ID  exophthalmic  goitre,  766 

of  mitral  rcgurgitatioii,  671                      ^^^^| 

in  liiemoptyBis  of  heart  disease,  686 

stenosis,  mH                                                ^M 

ill  lucmothomx,  683 

of  morbid  growths  of  the  larjiuc,  127             ^H 

in  pulmonary  phihiflis,  437 

of  the  trachea,  1 39                                   ^U 

Erosion  of  epiglottis,  110 

of  pamefithesla  of  the  larynx,  63                        ^M 

Eruptive  fevers,  inHtience  on  causation  of 

of  paralysis  of  abductors  of  vocal  cordsi        ^M 

peri  card  iliH,  771 

■ 

of  pleurisy,  493 

of  adductors  of  vocal  cord?*,  81                  ^H 

Erysipeliis  of  the  traoheii,  136 

of  constrictors  of  larynx,  80                      ^H 

Ether.  ii3je,  in  pntiimothonix,  582 

of  tensors  of  vocal  cords,  85,  86         ^^^H 

Etiology  of  acute  catarrhal  laryngitis,  93 

of  the  whole  larynx,  79                      ^^^H 

miiiarv  tiibercnloHiH,  473 

of  pericarditis,  769                                        ^^^H 

splenic  congestion,  953 

of  peri  chondritis  and  chondritis  of  lar^^^^B 

of  AddiKon'fs  diaease,  939 

ynx,  il7                                                    H 

of  aniesthcsia  of  the  larynx,  65 

of  periafilenitis,  965                                    ^^^^B 

of  aneurism  of  tbe  coeliac  axis,  841 

of  pernicious  amvmia,  899                          ^^^^1 

of  the  tM>ronary  artery,  830 

of  pneumonokonioeiK,  454                           ^^^^| 

thoracic,  802,  803 

of  pneumothorax,  573                                       ^H 

of  aortic  obstruction,  655 

of  paeudo- membranous  laryngitis,  lOl      ^^^M 

reKiirgitation,  660 

of  pulmonarv  aljscess,  296                          ^^^H 

of  asthma,  190 

apoplexy,  293                                       ^^^M 

of  atheroma  of  the  aorta,  800 

embolism,  374                                       ^^^^H 

of  atrophic  lobar  emphysema,  252 

hvdatid:!,  466                                         ^^^H 

of  hroncliial  dihitation,  227 

plithisis,  394                                        ^^^H 

of  bronchiUH,  161 

stenosis,  675                                           ^^^H 

of  brown  induration  of  the  lungs,  256 

of  purulent  pleurisy,  539                           ^^^^H 

of  cancer  of  the  lungs,  460 

of  epiism  of  the  glottis  in  adults,  74               ^H 

of  cardiac  malformation,  694 

of  stencwis  of  the  aorta,  826                        ^_^H 

thrombosis*  721 

of  the  trachea,  142                              ^^^H 

of  catarrhal  pneumonia,  353 

of  BYphilis  of  the  lung.  447                      ^^^^^ 
of  the  cjiis^m  dij^ease.  857                         ^^^^H 

of  chronic   congestion   and    enlargement 

t*f  &pleeii,  9-j6 

of  tricuspid  rcgurt^itation,  678                           ^H 

endiirler  i  tisj  of  the  coronary  artery,  828 

Eucalyptol,  use,  in  bronchial  dilatatton,  231        ^M 
Evil  effect  of  goitre,  979                                         ^1 

larynfji^itis,  121 

of  collapse  of  the  lung,  250 

Exciting  causes  of  asthma,  191                       ^^^B 

of  congestitm  and  ae<lema  of  the  lungs,  258 

of  bronchitis,  163                                    ^^^H 

of  croupous  pneumonia,  324 

of  gangrene  of  the  lung,  302                 ^^^H 
of  hay  asthma,  214                                    ^^^H 

of  dilatation  of  the  heart,  631 

of  the  veins,  819 

Excision  of  the  spleen,  960                                   ^H 

^m     of  embolism  of  the  coronary  artery,  831 

of  the  stonnmi   in   mediastinal   ahsceoi,       ^H 

^^^k     of  emphysema,  23 1 
»     of  encioeaniitiH,  645 

863                                                           ■ 

of  the  thyroid  gland,  981                                  H 

of  epistaxis,  50 

Exercise,  importance,  in  pnliuonarv  pbtliisis^       ^H 

of  exophthalmic  ^itre,  764 

of  fattv  dejjcneration  of  the  heart,  612 

432.  433                                              ^^B 

in  chronic  bronchitis,  183                          ^^^H 

of  fibroid  phthisis,  440 

Exophthalmic  Goitre  iQnivei^  Disetii^^^H 

of  tiljro  seroua  pleurisy,  401 

Basedow's  Diflease),  761               ^^^H 

of  functional  heart  disease,  752 

De6nition,  761                                           ^^^H 

of  gangrene  of  the  lung,  301 

Diagnosis,  763                                            ^^^^| 

of  goitre,  976 

of  hiemophilia,  932 

Etiology,  764                                            ^^H 
Morbia  anAtomy,764                                ^^^^| 

of  hwmoptyiiis,  272 

Prognosis,  765  '                                         ^^^H 

of  haunothorax,  582 

Symptoms,  762                                           ^^^^H 

of  hay  asthma,  212 

'  D  V8pn(£a,  703                                         ^^^H 

of  hemorrhagic  pleurisy,  565 

Digeijtive  diaordfin^  76S                       ^^^H 
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ExoPHTHALjnc Goitre— Symptoms:  Eye- 
ball, protuberance  of,  762 
Increased  neart-actioD,  762 
Thyroid  body,  enlargement  of,  762 
Treatment,  766 
Aconite,  use,  766 
Digitalis,  use,  767 
Ergot,  hypodermically,  766 
Ice-bag  to  prseoordise,  767 
Iron,  use,  766,  767 
Iodine,  use,  766 

Hydropathic  packing  and  the  needle- 
bath,  766 
Galvanization,  767 
Of  exophthalmia,  766 
Opiates,  use,  766 
Expectorants,  use,  in  bronchitis,  179 
in  simple  tracheitis,  135 
in  pulmonary  phthisis,  436 
Expectoration,  albuminoid,  following  thora- 
centesis, 535 
characters  in,  in  acute  catarrhal  laryngitis, 
79 
in  asthma,  188 
in  bronchial  dilatation,  228 
in  capillary  bronchitis,  171 
in  catarrhal  pneumonia,  359-361 
in  croupous  pneumonia,  322 
in  chronic  bronchitis,  174 
in  fibroid  phthisis,  441 
Expectorations,  characters   in  fibro-serous 
pleurisy,  496 
in  gangrene  of  the  lung,  303 
in  pulmonary  congestion  and  oedema, 

260 
in  pulmonary  phthisic,  401 
in  simple  tracheitis,  133,  134 
of  acephalocysts  in  pulmonary  hydatids, 
469 
Expiratory  movement  in  asthmatic  parox- 
ysm, 186 
theory  of  origin  of  emphysema,  235 
Exploratory  puncture  in  mediastinal  abscess, 
863 
value,  in  diagnosis  of  pleurisy,  518 
of  purulent  pleurisy,  543,  548 
Extra-pulmonary  haemoptysis,  285 
Exudations  of  fibro-serous  pleurisy,  charac- 
ters, 486 
£)xudative  endocarditis,  acute,  640 
Eyeball,  protuberance  of^  in  exophthalmic 
goitre,  640 

F. 

Paintings  in  Addison's  disease,  941 
False  membranes  of  true  croup,  nature, 
100 
seat  and  character,  in  purulent  pleu- 
risy, 541 
Fatality  of  Addison's  disease,  941 
Fatty  degeneration  of  the  heart,  612 
of  the  veins,  852 
infiltration  of  the  heart,  61 1 
Fevers,  influence  on  causation  of  dilatation 

of  the  heart,  632 
Fibroid  heart,  607 


Fibroid  phthisis,  influence  on  oansation  of 
oronchial  dilatation,  228 

Fibroma  of  nasal  passages,  55 

Fibromata  of  trachea,  frequency,  140 

Fibro-serous  pleurisy,  484 

Fibrous  goitre,  977 

Fistula,  aerial,  following  tracheotomy,  163 
in  phthisical  persons,  treatment  of,  439 

Fistulse,  pleuro-bronchial,  seat  and  charac- 
ters in  purulent  pleurisy,  542 

Fistules,  pericardial,  796 

Flatness,  level  of,  pleuritic  effusions,  487, 
491j  500 

Fluctuation  in  pulmonary  hydatids,  468 

Flush  of  pneumonia,  328 

Follicular  goitre,  977 
and  fibrous  goitre,  treatment,  979,  980 

Fomentations,  use,  in  phlebitis,  846 

Fragility  of  pulmonary  vessels  as  a  cause 
of  heemoptvsis,  275 

Fr^missement  in  pulmonary  hydatids,  468 
cataire  in  thoracic  aneurism,  808 

Friction  sounds  in  fibro-serous  pleurisy,  507- 
509 
in  pericarditis,  775,  777 

Functional  heart  disorders,  747 

G. 

Gallic  acid,  use,  in  epistaxis,  51 

in  hsemoptysis,  291 
Gangrene  of  the  lung,  301 

influence  on  causation  of  pneumotho- 
rax, 575 
complicating  catarrhal  pneumonia,  364 
termination  of  croupous  pneumonia  in, 
332 
Gastric  pneumonia,  334 
Gastro-intestinal  canal,  lesions,  in  catarrhal 
pneumonia,  358 
in  croupous  pneumonia,  313 
in  Hodgkin's  disease,  928 
in  leukemia,  917 
in  pernicious  anseraia,  904 
disorders  in  abdominal  aneurism,  821 
in  Addison's  disease,  941 
in  catarrhal  pneumonia,  360,  362 
in  croupous  pneumonia,  330 
in  endocarditis  putrida,  647 
in  functional  heart  disease,  749 
in  Hodgkin's  disease,  925 
in  leukaemia,  910 
in  mitral  regurgitation,  671 
in  pernicious  anaemia,  903 
in  pulmonary  phthisis,  406 
in  tricuspid  re^rgitation,  679 
Galvanism,  use,  m  Addison*s  disease,  948 
Galvanization,  use,  in  exophthalmic  goitre, 

767 
Galvano-cautery  knife,  use,  in  tracheotomy, 
150 
snare,  use,  for  removing  nasal  growths, 

56 
use,  for  removal  of  nasal  hypertrophies 
in  hay  asthma,  224 
in  chronic  nasal  catarrh,  44,  45,  47,  48, 
50 
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Galvano-cauterv  knife  in  epistaxia,  51 

II^MopniLtA — Diagnosis)  937                   ^^^^H 

Geltttinous  goitre,  978 

Etiology,  932                                              ^^^H 

ireatnjeiit,  &«! 

Age  and  sex.  inHuenoe  on  cuitfttioiia              1 

GenenU  JiMiiiiieai,  influeace  oo  causation  of 

933                                                         J 

pliLliisis,  ZM 

Heredity,  causation,  932                               ^H 

Geogr ftp !utmldit*iri bull t)u  of  goitre,  975 
of  Ijiiy  iL^tkma,  218 

Morbid  anatomy,  936                                         ^^M 

Patholo^,  93ti                                                      ^H 

Ge»uitknv,  ioHtience  on  causation  of  goitre, 

Prognosis,  938                                                       ^^1 

977 

Symptoms,  934-936                                    ^^^M 

G'tdflintsrfs  ill  AddUon^a  dbetu*e,  941 

Blo<ia  in,  936                                          ^^^1 

GJticier-  ami  ioe*water,  iiilljeiioe  on  causa- 

PJxteraal bleeding  seat,  935               ^^^^B 

tion  of  goitre,  97(5 
Glands,  bronuhiai  leaiouiS  of,  in  bronchitis, 

Interstitial  bleedings,  seat  and  chaiue-       ^^H 

ters,  935                                                    ^H 

175 

Joints,  affections  of,  935,  936                       ^H 

Glottis,  livftterlcal  affections  of,  83 

Treatment,  938                                                  .^H 

spasm  of,  in  adults,  74,  75 

Diet,  938                                                 ^^H 

GoiTKE,  y74 

Ergot  and  iron,  use,  93S                       ^^^^1 

Delinition,  974 

Propliylaxis,  938                                   ^^^H 

EtioU^gy,  976 

n.£M0FTY»18,  266                                                ^^^^B 

Atnujsipheric  causes,  977 

Detinition,  266                                            ^^^H 

GesliiLiun  and    sypbiliB,  influence  on 

Diagnfj«iis,  289                                              ^^^H 

uiusalion,  977 

Froui  hiematemesis,  289                         ^^^^H 

Glacier-   and   ice- water,   iufluencse  on 

Etiology,  272                                                   ^^^B 

causiiition,  976 

Age,  inffuence  on  causation,  275                   ^H 

Geographical  dwinbutioD,  975 

Bacillus   iitberculusis^   relation  oi^   la       ^H 

8vniptoiii«,  974 

279,  280                                                    ^M 

Treatment,  979 

Catarrhal  p  reel  is  position,  influence  on      ^^B 

Kleclrolysis,  use,  980 

causation,  275                                          ^^H 

Erijot,  uise,  9:50 

Exciting  causes,  278                                      ^^B 

Extiiiion  of  gland,  932 

Fragility  of  blood-TesBels,  influence  on      ^^M 

InjeLtionii,  use,  989,  9S1 

causation,  275                                            ^H 

lodidea  of  lead  and  mercury,  locally, 

Heredit^r,  influence  on  causntlon,  272^       ^H 

980 

H 

Iodine,  use,  979-981 

Injury,  influenoe  on  causation,  279              ^H 

Iodoform,  use,  979 

Pregnancy,  iutiuence  on  causal  ion,  278       ^^M 

local,  979 

Sex,  influence  on  causation,  27(5                    ^H 

Natural  inioend  waters,  use,  9 SO 

Season,  climate,  etc.,  influence  on  cau-       ^H 

Of  follicular  and  libroua  fonOj  979 

aation,  277,  278                                 __^^ 

Of  gelatinoid  or  cvistic  form,  981 

History,  266-272                                        ^^^B 

Of  vaiicular  forui,'9S0 

Mortality,  290                                               ^^^B 

Syrup  of  iodide  of  iron,  979-931 

Pathology  and  morbid  anatomy,  286        ^^^H 

Tincture  of  iron,  injectioufi,  981 

Aneurisms  of   pulmonary   artery,  ap-       ^^M 
peanince  of,  287                                      ^^B 

Varieties,  977 

Goitre,  exophtbalmic,  761 

Heart,  changes  in,  288                                   ^H 

Gold,  cliloridc  of^  use,  in  epiglottic  erosion 

Of  cardiac  hiemopiysia,  288                    ^^^^B 

and  ulceration.  111,  112 

Of  pidmonary  in  lit  ret  ion,  288               .^^^^1 

Gout,  induence  on  causation  of  aortic  re- 

Seat  oC  and  changed  iu  hemorrliaircA  j^^^^H 

^^^L                gurgitation,  6(i0 

^^^M 

^^^B             nf  tlioracic  aneurism,  803 

Prognosis,  290                                        ^^^H 

^^^  Granulations,  exuberant^  ouimplicating  tra- 

Synonyms,  266                                         ^^^^H 

■                          cheotomy,  1(1 '2 

Symjitoms,  281                                         ^^^^M 

H          iirave  form  of  pulmonary  embolism,  3S0 

Frequency  of  attacks,  2S4                    ^^^^^| 

H          Graves-  disease.    See  EzopfUfutlmic  GoUre, 

Of  aortic  aneurism   discharging   into      ^^B 

■          Great  ^-easels,  malformations  of,  090 

air-passjiges,  2^5                                      ^^H 

H          Gray  liepatizriiion  stage  of  crou|H>ud  pneu- 

Of  cavernous  form,  284                                 ^^B 

H                          monia,  lesions,  liW 

Of  extra-pulmonary  form,  2S5                    ^^B 

H          Gummy  tumors  of  the  spleen,  971 

Of  hemorrhagic  infarction  and  cmrdiac      ^^M 

H          Gumumta  of  the  lung,  M%  450 

form,  Z'ib,  286                                          ^H 

^^^^L 

Of  simple,  oongostive,  and   nloer&tive      ^H 

^V 

forms.  283,  2S4                                        ^M 

Physical  si^ms,  282                                      ^H 

^m         Hiematemesis,  distingniahed  from  hseinop- 

Treal'riienU  291,  292                                           ^H 

■                        ivum,  289 

Absolute  quiet,  necesBity  of,  291           ^^^B 

■          Hii»uiopencardmm,  788,  789 

Astringent  iuhalHiious,  21U                   ^^^^H 

■         HxMopmMA,  931 

Ergot  and  lurj^ientine,  uih*,  291             ^^^^H 
Gallic  acid,  use,  291                              ^^^H 

H            Clamlication^  synonymf^  and  history,  932 

■             DeHnitioD,  931          ' 

Ice,  use,  291                                           ^^^H 
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Hjemoftysis  —  Treatment :    Ipecacuanha, 
Ube,  292 
Opium,  use,  291,  292 
Qiiinia  for  fever  following,  292 
Haemoptysis  in  hypertrophy  of  the  heart, 
627 
in  pulmonary  phthisis,  401 
influence    on    causation    of    pulmonary 
phthisis,  395 
HEMOTHORAX,  582 

Etiology  and  pathology,  582 
Symptoms,  682 
Treatment,  583 
Hay  Asthma,  210 
Clu8sitication,  221 
Definition,  210 
Diagnosis,  221 
Etiology,  212 
Age,  sex,  and  heredity,  influence  on 

causation,  212,  213 
Certain  plants  and  grasses,  215,  216 
Dust  and  animal  parasites,  216 
Exciting  causes,  214 
Heat  and  dryness,  214,  215 
Occupation  and  temperament,  213,  214 
Pollen  theory  of  origin,  216-218 
Predisposing  causes,  212 
Geographical  distribution,  218 
History,  210 
Prognosis,  222 

S>'mptoms  and  course,  218-221 
Treatment,  222 
Diet,  224 

Climate,  change  of,  224 
Galvanism,  224 
I^asal  hypertrophies,  removal  of,  224, 

225 
Nasal  injections,  use,  224 
Quinia,  use,  224 
Headache  and  vertigo  in  mitral  regurgita- 
tion, 672 
in  acute  congestion  of  spleen,  954 
in  croupous  pneumonia,  329 
in  Hodgkin's  disease,  925 
in  leukaemia,  911 
Head-reflector,  use  in  laryngoscopy,  22 
Heart  and  circulation,  efiect  of  asthmatic 

paroxysm  upon,  188 
Heabt  and  Great  Vessels,  Malform- 
ations OF,  687 
Diagnosis,  709 
Duration  of  life  in,  709 
Etiology,  092 

Defects  of  arterial  outlet  of  right  ven- 
tricle, the  most  frequent  primary 
cause,  694 
Narrowing  of  pulmonary  artery  and 
patency  of  septum  ventricuhtrum, 
theories  of  origin  of,  697-702 
Development  of  foetal  heart,  relation 

to  course,  698,  700 
Malformation  affecting  primarily  left 

side,  707-709 
Narrowing  of  aortic  trunk,  708 
Stenosis  of  the  conus,  708 
Afiecting    primarily    the    right    side, 
702-706 


Heart  and  Great  VEssEiis,  Malform- 
ations of — Etiology:  Of  conus 
arteriosus  dexter,  with  open  ven- 
tricular septum,  703 
Of  pulmonary  artery,  combined  steno- 
sis, and  atresia  of,  706 
Of  pulmonary  artery,  closure  of,  with 

perfect  ventricular  septum,  702 
Of  pulmonary  artery,  stenosis  of,  with 
open  ventricular  septum,  706 
Symptoms,  709 

Clubbing  of  fingers  and  toes,  711 
Cyanosis,  709 
Dyspnoea  and  cough,  710 
Physical  signs,  710 
Temperature  in,  710 
Heart  luid  lung,  disease,  influence  on  cau- 
sation of  pulmonary  embolism,  375 
aneurism  of,  636 
atrophy  of,  618 
cancer  of,  637 

changes  in,  in  emphysema,  240 
clot,  as  a  cause  of   death  in  croupous 

pneumonia,  343 
condition  of,  in  haemoptysis,  288 
cysts  of,  637 
Heart,  Dilatation  of,  630 
Definition,  630 
Diagnosis,  634 
Etiology,  631 
Morbid  anatomy,  633 
Prognosis,  635 
Symptoms,  634 
Treatment,  635 
Cafl'eine,  use,  635 
Convallaria,  use,  635 
Digitalis,  use,  635 
Rest,  value  of,  635 
Heart  disease,  death  from,  following  thora- 
centesis, 536 
displacements  of  heart  from,  602 
influence  on  causation  of  congestion  of 

the  lungs,  258 
influence  on  causation  of  hydrothorax, 
570 
diseases  of  the  substance  of,  601 
Heart,  Displacements  of,  602 
From  abdominal  disease,  604 
From  changes  in  chest-wall,  602 
From  cirrhosis  of  lung,  603 
From  disease  of  pleura,  498,  504,  603 
From  heart  disease,  602 
From  mediastinal  tumors,  603 
From  pericardial  eflusions,  602 
In  pneumothorax,  577 
Heart,  Fatty  Dkgeneration  of,  612 
Diagnosis  and  prognosis,  615 
Etiology,  612 

Age  and  sex,  influence  on  causation, 

613 
Cardiac    hypertrophy,     influence    on 

causuti(»n,  613 
Mineral  and  alcoholic  poisoning,  612 
Morbid  anatomy,  613,  614 
Symptoms.  (514 
Physical  signs,  615 
Pulse  in,  615 
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Heabt,  Fatty  Degeneration  of— Treat- 
ment, 616 

Am^l  nitrite,  use,  616 

Digitalis,  use,  616 

Iron  and  vegetable  tonics,  616 
Heart,  Fatty  Infiltration  of,  611 
Diagnosis,  612 
Etiology,  611 

Symptoms  and  treatment,  612 
Heart,  Functional  Disorders  of,  747 
Diagnosis,  749 
Etiology,  750 
Morbid  anatomy,  752 
Prognosis,  753 
Symptoms,  748 

Cerebral  disturbances,  749 

Digestive  disturbances,  749 

Infrequency  of  intermittenoe  of  heart's 
action,  748 

Palpitation,  747 

Paroxysms,  characters,  and  frequency 

■      of,  748 
Treatment,  753 

Aconite,  use,  754 

Alcohol,  use,  755 

Antispasmodics,  use,  753,  754 

Digitalis,  use,  754 

Opium  and  morphia,  use,  754 

Preventive,  754 

Tonics,  chalybeate,  use,  754 
Heart,  Hypertrophy  of,  619 
Definition,  619 
Diagnosis,  627 
Etiology,  619 

Disturbed    innervation,    influence    on 
causation,  619 

Kidney  disease,  621 

Mechanical  causes,  620 
Morbid  anatomy,  624 
Prognosis,  629 
Symptoms,  624 

Dyspnoea,  626, 627 

Physical  signs,  625-627 

Pulse,  characters.  6l'5,  627 

Sensation,  uneasy  cardiac,  626,  627 
Treatment,  630 

Digitalis,  use,  630 

Sedatives,  use,  630 
Varieties,  619 
Heart,  lesions  of,  in  Hodgkin's  disease,  928 

in  interstitial  endocarditis,  644,  645 

in  pernicious  amemia,  904 
malpositions  of,  601 
murmur,  cause  of,  in  pleurisy,  510 
muscle,  amyloid  degeneration  of,  616 

anaemic  necrosis  of,  610 

brown  atrophy  of,  616 

calcareous  degeneration  of,  616 

degenerations  of,  609-616 

hyaline  degeneration  of,  t)16 

parenchymatous  degenerations  of,  610 
neuroses  of,  747 
normal  positions  of,  601,  602 
palpitation  of.    See  Hearty  Functional  Dis- 
orders of. 
parasites  of,  637 
rupture  of,  spontaneous,  617 


Heart's  action,  increase  of,  in  exophthalmie 
goitre,  762 
mechanism  of,  652 
Heart,  sarcoma  of,  637 
sounds,  in  adherent  pericardium.  788 

in  pericarditis,  776 
syphilis  of,  637 
tubercle  of,  637 
Heart,  Valvular   Diseases   of.   and 
Cardiac  Murmurs,  651 
Definition,  651 
History,  651 
Murmurs,  654 
Aortic  ObiUraction  or  SlenogiSf  654 
Diagnosis,  657 
Etiology,  655 
Morbid  anatomy,  654 
Symptoms,  656 

Cerebral  ansemia,  656 
Cerebral  and  other  embolisms,  656 
Murmurs,  characters,  657 
Phvsical  signs,  657 
Pulse,  characters,  657 
Aortic  BegwrffiUUion  or  InsufficUnafj  659 
Diagnosis,  664 
Etiology,  659 
Morbid  anatomy,  659 
Symptoms,  659 

Carotid  pulsation,  661,  662 
Pain,  characters,  661 
Phvsical  signs,  662 
Pulse,  characters,  661 
MUral  BegurgkatUm,  669 
Diagnosis,  674 
Etioloey,  671 
Morbid  anatomy,  669 
Symptoms,  671 
Cough  and  expectoration,  671 
Cyanosis  and  physiognomy,  671 
Digestive  disorders,  671 
Dropsy,  occurrence  of,  672 
Headache,  vertigo,  etc.,  672 
Murmurs,  seat  and  characters,  673 
Phvsical  signs,  672 
Pulse,  characters,  672 
Mitral  Stenosis^  665 
Diagnosis,  669 
Etioloffv,  606 
Morbid  anatomy,  665 
Symptoms,  667 ' 
Hternoptysis,  667 
Murmurs,  characters,  668 
Pain,  667 

Physical  signs,  668 
Pulmonary  congestion,   cough,  etc- 

667 
Pulse,  characters,  667 
Purring  thrill,  signiticanoe,  668 
Pulmonary  Obstruetiony  674 
Diagnosis,  676 
P^tiology,  675 
Morbid  anatomy,  675 
Symptoms  and  physical  signs,  675 
Pulmonary  Regurgitation,  676 

Physical  signs,  677 
Tricuspid  RegurgUalum,  677 
Diagnosis,  680 
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Heabt,   Valvuulr   Diseases  op,  akd 
Cardiac    Murmurs  —  Tricuspid 
Regwrgitaiion :  Etiology,  678 
Morbid  anatomy,  678 
SymptomH,  679 

Cerebral  hypenemia,  679 
Jugular  and  epigastric  pulsation,  679 
Physical  siens,  679 
Prognosis  in  valvular  heart  disease,  680- 
983 
Treatment,  683 
Arsenic,  use,  684,  685 
Calomel  and  jalap,  use,  685 
Diet  in,  683-686 
Digitalis,  use,  684,  685 
Ergotin.  685,  686 
Hygienic,  683,  684,  686 
Iron,  use,  684,  685 
Nitrate  of  amyl,  use,  684,  685 
Of  aortic  disease,  683,  684 
Of  dropsy,  684,  685 
Of  haemoptysis,  685 
Of  mitral  disease,  685 
Of  tricuspid  disease,  686 
Opium  and  morphia,  use,  684,  686 
Quinia  and  strychnia,  use,  684,  685 
Rest,  value,  683 

Squill,  juniper  and  cream  of  tartar, 
use,  685 
Heat  and  dryness.  Influence  on  causation  of 
hay  asthma,  214 
use,  in  laryngismus  stridulus,  73 
Hemorrhage  and  congestion  in  pulmonary 
embolism,  384 
during  and  after  tracheotomy,  158, 162 
in  croupous  pneumonia,  331 
influence  on  causation  of  ansemia,  887 
intestinal,  in  embolism  of  the   superior 

mesenteric  artery,  837 
seat,  in  haemoptysis,  287 
Hemorrhages  in  Addison's  disease,  940 
in  leukiemia,  913 
in  pernicious  anaemia,  903 
in  pulmonary  phthisis,  401,  402 
interstitial,  of  liaemophilia,  935 
seat  and  amount,  in  haemophilia,  935 
Hemorrhagic  infarction  of  spleen,  960 

pleurisy,  565 
Hemorrhoids  from  obstruction    of   portal 

vein,  850 
Hepatic  artery,  aneurism  of,  840 
Hepatization  of   croupous  pneumonia,  le- 
sions, 309 
Heredity,  influence  on  causation  of  acute 
catarrhal  laryngitis,  93 
of  asthma,  190 
of  emphysema,  234 
of  epistaxis,  50 
of  haemophilia,  934 
of  hromoptysis,  272-275 
of  hay  asthma,  212 
of  Plodgkin's  disease,  922 
of  pulmonary  phthisis,  395 
on  prognosis  of  phthisis,  423 
Hernia  of  trachea,  143 
Her{>etic  eruptions  of  croupous  pneumonia, 
328 
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Hiccough  in  goitre,  979 
History  of  Addison's  disease,  939 
of  bronchial  asthma,  184 

dilatation,  227 
of  bronchitis,  164 

of  brown  induration  of  the  lungs,  256 
of  cardiac  murmurs,  651 

thrombosis,  719 
of  collapse  of  the  lune,  252 
of  congestion  and  oedema  of  the  lungs, 

258 
of  croupous  pneumonia,  307 
of  cyanosis  and  cardiac  malformations, 

687 
of  emphysema,  232 
of  enaocarditis,  639 
of  gangrene  of  the  lung,  301 
of  haemophilia,  932 
of  haemoptysis,  266 
of  hay  asthma,  210 
of  Hodgkin's  disease,  922 
of  hydrothorax,  570 
of  the  laryngoscope,  19 
of  leukaemia,  908 
of  pernicious  anaemia,  898 
of  pleurisy,  483 
of  pneumonokoniosis,  454 
of  pneumothorax,  573 
of  pulmonary  abscess,  296 
embolism,  373 
hydatids,  466 
phthisis,  392,  394 
of  purulent  pleurisy,  539 
of  the  rhinoscope,  21 
of  syphilis  of  the  lung,  447 
Hoarseness  in  acute  laryngitis,  94 
HoDO kin's  Disease,  921 

Course,  duration,  and  termination,  929 
Definition  and  synonyms,  921 
Diagnosis,  929 
Etiolofljy,  922 
Morbid  anatomy,  926 

Lymph-glands,  lesions,  926,  927 
Spleen,  lesions,  927 
Pathology  and  prognosis,  930 
Symptoms,  923 

Blood  and  circulation,  changes  in,  924 
Digestive  disorders,  925 
Genito-urinary  system,  changes  in,  925 
Haemic  murmurs  in,  925 
Lymphatic  glands,  enlargement  of,  seat 

and  characters,  923 
Skin,  changes  in,  925 
Special  senses,  modifications  of,  925 
Spleen,  enlargement  of,  925 
Respiratory  system,  disorders,  925 
Treatment,  931  ' 
Arsenic,  use,  931 
Local,  931 

Iodine  and  potassium  iodide,  use,  931 
Phosphorus,  use,  931 
Quinia,  iron,  and  cod-liver  oil.  use,  931 
Hoflinann's    anodyne,   use,   in    functional 

heart  disease,  753 
Hyaline  degeneration  of  heart-muscle,  616 
Hydatids  of  the  pleura,  585 
pulmonary,  466 
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Hydropathic    packing    in    exophthalmic 

goitre,  766 
Hydropericardium,  789,  790 
Hydrothorax,  570 

Diagnosis  and  prognosis,  572 
Detiuition,  etiology,  and  history,  570 
Pathological  anatomy  and  symptoms,  571 
Treatment,  572 
Hygienic  treatment  of  croupous  pneumonia, 
347 
of  pernicious  anaemia,  907 
of  pleurisy,  619 

of  valvular  heart  disease,  683-685 
Hyoscyamia,  use,  in  catarrhal   pneumonia, 

372 
Hyoscyamua,  use,  in  acute  catarrhal  laryn- 
gitis, 98 
Hypersesthesia  of  larynx,  62 
Hyperplasia  of  cytogenic  tissues,  relation  to 
increase  of  white  blood-corpuscles, 
893 
of  spleen,  l^mph-glands,  and  bone-mar- 
row, influence  on  causation  of  ame- 
niia,  890,  891 
Hypertrophic  lobar  emphysema,  233 

nasal  catarrh,  44 
Hypertrophy  of  auricles  of  the  heart,  627 
of  erectile  tissue  in  chronic  nasal  catarrh, 

44 
of  the  heart,  619 
Hypophosphites,  use,  in  acute  miliary  tuber- 
culosis, 481 
in  emphysema,  245 
in  phthisis,  435 
Hypostatic  pneumonia.    See  Inrngs^  Conges- 
tion and  (Edema  of. 
Hysteria,  influence  on  causation  of  panes- 

thesia  of  the  larynx,  64 
Hysterical  aflectiuns  of  the  glottis,  83 


Ice,  use,  in  acute  catarrhal  laryngitis,  97 
in  laryngeal  oedema,  117 
in  pericarditis,  783 
in  pseudo-membranous  laryngitis,  104 
Iceland,  frequency  of  hydatid  disease  in,  466 
Idiosyncrasy,  influence  on  causation  of  car- 
diac functional  disease,  752 
Image,  the  laryngeal,  30 

the  rhinoscopic,  39 
Impulse,  cardiac,  in  adherent  pericardium, 
787 
in  aortic  obstruction,  657 

regurgitation,  662 
in  mitral  regurgitation,  672 

stenosis,  668 
in  pericarditis,  774 
in  tricuspid  regurgitation,  679 
in  dilatation  of  the  heart,  634 
in  hypertrophy  of  the  heart,  625,  627 
Inanition,  influence  on  causation  of  anaemia, 

_      889 
Incipient  phthisis,  diagnosis  of,  411 
Indications  for  paracentesb  of  the  pericar- 
dium, 794 
for  thoracentesis,  521 


Indications  for  tracheotomy,  145 
Infarction,   hemorrhagic,   of  lungs,  symp- 
toms, 286 
of  spleen,  960 
pulmonary,  lesions  of,  288 
m  pulmonary  embolism,  characters  and 
seat,  384 
Infectious  fevers,  influence  on  causation  of 
acute  interstitial  myocarditis,  605 
Inferior  mesenteric  artery,  diseases  of,  839 

tracheotomy,  148,  155 
Inflammation  of  the  epiglottis,  109 
of  the  mediastinum,  861 
of  suprarenal  capsules,  949 
of  the  veins,  843 
Inflammatory  theory  of  origin  of  cardiar 

malformations.  692 
Inflation  of  lung  in  atelectasis,  253,  254 
In  frequency  of  heart's  action  in  functional 

disease,  748     .^ 
Inhalations,  astringent,  in   haemoptysis,  291 
in  chronic  bronchitis,  182 
in  fibroid  phthisis,  444 
in  pseudo-membranous  laryngitis,  106 
in  simple  tracheitis,  135 
in  ulcer  of  trachea,  139 
Injections,  use,  in  chronic  enlargement  of 
the  spleen,  960 
in  echinococcus  of  the  spleen,  d70 
in  goitre,  980,  981 
into  pericardial  sac,  795 
into  pleural  cavity  in  purulent  pleurisy, 

551,  553,  562 
of  arsenic  into  spleen  in  leuksmia,  921 
of  tubercular  cavities,  439,  440 
Injury,  influence  on  causation  of  hsemoptvsis, 
279 
of  paralysis  of  the  larynx,  79 
Innervation,  disturbed,  influence  on  causa- 
tion of  hypertrophy  of  the  heart, 
619 
Innominate  aneurism,  localization  of,  812 
Inoculability  of  tuberculous  disease,  397 
Inspection  in  bronchitis,  163 
in  cardiac  malformations,  710 
thrombosis,  729 

valvular  disease,  657,  662,  668,  672, 
675,  677,  679 
in  catarrhal  pneumonia,  360,  361 
in  croupous  pneumonia,  335,  336,  338 
in  endocarditis,  648 
in  fibro-serous  pleurisy,  497,  498 
in  hypertrophy  of  the  heart,  625,  627 
in  m^iastinal  abscess,  862 

tumors,  874 
in  pericarditis,  774 
in  pneumothorax,  578 
in  thoracic  aneurism,  807 
Inspiratory  and  expiratory  theories  of  ori- 
gin of  emphysema,  235 
Instruments  necessary  in  tracheotomy,  149 
Insufiiciency,  aortic,  659 
Insufflator,  use,  in  chronic  laryngitis,  126 
Intercostal  spaces,  bulging  of,  in  pleuritic 

effusion,  497,  498,  507 
Interlobular  emphysema,  249 
pleurisy,  564 
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Intermittence  of  heart's  action,  748 
Intermittent  pneumonia,  334 
Interstitial  endocarditis,  643 
myocarditis,  acute,  605 
pneumonia,  chronic,  391,  440 
Iodine,  locally,  in  acute  congestion  of  the 
spleen,  v956 
in  chronic  congestion  and  enlargement 
of  the  spleen,  960 
inflammation  of  the  epiglottis,  110 
laryngitis,  126 
in  exophthalmic  goitre,  766 
in  pulmonary  phthisis,  435 
injection  of,  in  goitre,  980,  981 
internal  use,  m  goitre,  979,  980 
test  for  lardaoeous  spleen,  968 
use,  in  Hodgkin's  disease,  931 
Iodoform,  use,  in  chronic  epiglottic  inflam- 
mation, 110 
in  chronic  laryngitis,  125 
Ipecacuanha,  use,  In  acute  caticrrhal  laryn- 
gitis, 98 
in  bronchitis,  180 
in  haemoptysis,  292 
in  huryngismus  stridulus,  73 
Iron,   perchloride,   injection  of,  in  goitre, 
981 
pemitrate,  uae,  in  epiglottic  ulceration, 

112 
syrup  of  the  iodide  of,  use,  in  goitre,  979 
use,  in  Addison's  disease,  948 
in  anspsthesia  of  the  larynx,  68 
in  angina  {)ectoris,  761 
in  chlurutiis,  896 
in  chronic  congestion  of  the  spleen, 

960 
in  dilatation  of  the  heart,  636 
in  endocarditis,  651 
in  exophthalmic  ^itre,  766,  767 
in  fatty  degeneration  of  the  heart,  616 
in  functional  heart  disease,  755 
in  haemophilia,  938 
in  paralysis  of  the  larynx,  91 
in  passive  pulmonary  congestion,  263, 

264 
in  pernicious  anaemia,  907 
in  pulmonary  phthisis,  436 
in  yalvular  heart  disease,  684,  685 
in  vesicular  emphysema,  245 
Irregular  cardiac  action  in  fatty  degenera- 
tion, 615 
Irritable  heart,  747 

Irritants,  influence  on  causation  of  pseudo- 
membranous croup,  101 
to  pulmonary  tissue,  influence  on  causa- 
tion of  phthisis,  394 
Ischaemia  of  the  heart,  influence  on  causa- 
tion of  angina  pectoris,  758 
Itching  of  skin  and  mucous  membranes  in 
hay  asthma,  220,  221 


Jaborandi,  local  use,  in  chronic  laryngitis, 
125 
use,  in  fibro-serous  pleurisy,  520,  521 
in  laryngeal  oedema,  1 16 


Jacquement  on  causes  of  death  in  pulmo- 
nary embolism,  381 
Jar  vis*  snare  for  removal  of  nasal  polypi, 

54 
Jaundice  in  mitral  regurgitation,  671 
Joint  aflections  of  hiemophilia,  935 
Joints,  lesions  of,  in  haemophilia,  936 
Jugular  pulsation   in  tricuspid   regurgita- 
tion, 679 

K. 

Kidney  disease,  influence  on  causation  of 
cardiac  hypertrophy,  621 
of  pleurisy,  4U3 
of  pulmonary  embolism,  375 
Kidneys,  lesions,  in  Hodgkin's  disease,  928 
in  leukwmia,  918 
in  pernicious  aniemia,  905 
state  of,  in  pseudo-membranous  laryngitis, 
102 

L. 

Lactic  acid,  use,  in  pseudo-membranous  lar- 
yngitis, 106 
Lardaceous  spleen,  966 
Laryngeal  image,  the,  30-33 
Laryngectomy  in   morbid  growths  of  the 

larynx,  131 
Laryngitis,  Acute  Catarrhal  (False 
Croup),  92 
Diagnosis,  95 
From  diphtheritic  laryngitis,  95 
From  membranous  croup,  95 
From  tubercular  laryngitis,  95 
Duration,  94 
Etiology,  93 
Pathology,  92 
Prognosis,  96 
Symptoms,  93 
Treatment,  96 
Alkalies  in,  97 
Apomorphia  in,  97,  98 
Batlis,  cold  and  sea,  in,  96 
Emetics  in,  98 
Ice  in,  97 
Inhalations  in,  97 
Narcotics  in,  98 
Of  oedema  of  glottis  in,  98 
Potassium  chlorate  in,  91 

i(xlide  in,  97 
Silver  nitrate  in,  97,  99 
Laryngitis,  Chronic,  121      , 

Definition,  etiology,  and  synonyms,  121 

Diagnosis,  123 

Morbid  anatomy,  122 

Prognosis,  124  ' 

Symptoms,  121 

Treatment^  124 

Ammonium  chloride,  use,  124 

Anodynes,  127 

Arsenic  and  cod-liver  oil,  use,  125 

Cocaine,  use,  127 

Cubebs,  use,  124 

Inhalations,  use,  126 

Insufflations,  use,  126 
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Labtkoitis,  Chronic — Treatment:  Iodo- 
form, use,  125 

Respirators,  use,  126 

Tar,  use,  125,  126 

Tracheotomy  in,  127 
Laryngitis,  chronic  tubercular,  1 23 

syphilitic,  123 
complicating  pulmonary  phthisis,  403 
Laryngitis,  Pseudo-membranous,  100 
Complications,  103 

Contagiousness,  101 
Diagnosis,  103 

From  catarrhal  laryngitis,  104 

From  general  oedema  of  glottis,  104 
Etiology,  101 
Mortality,  103 
Pathology,  100 
Prognosis,  103 
Symptoms,  101 
Treatment,  104 

Alkalies  in,  105 

Diet  in,  107 

Emetics  in,  106 

Ice  in,  104 

Inhalations  in,  106 

Lactic  acid  in,  106 

Massage  of  larynx,  107 

Mercury  in,  104 

Pilocarpine  in,  106 

Quinia  in,  105,  108 

Stimulants  in,  108 

Strychnia  in,  108 

Tracheotomy  in,  107 
Laryngoscope,  description  of,  21 

history  of,  19 
Laryngoscopy  and  rhinoscopy,  19 
Laryngoscopy,  Art  of,  25-29 
description  of  the  laryngeal  image,  30- 

33 
methods  of  illumination  in,  23-25 
obstacles  to,  28,  29 
position  of  observer,  26 
position  of  patient  in,  26 
use  of  electric  illuminator,  24 
use  of  head-refiector  in,  22 
Larj-ngotomy,  in   morbid   growths  of  the 

larynx,  31 
Larynx,  ansesthesia  of,  65 

treatment,  67 
Larynx,  Chorea  of,  76 

Symptoms,  76 

Treatment,  77 
Diseases  of,  109 
Disorders  ^f  motion  of,  68 
Exalted  action  of,  69 
Hypenesthesia  of,  62 

Treatment,  6 1 
Lepra  of,  132 
Lupus  of,  132 
Muscles  of,  59 
Nerv'es  of,  GO 
Larynx,  Morbid  Growths  of,  127 
Detiiiition  and  etiology,  127 
Morbid  anatomy,  128 
Prognosis  and  diagnosis,  130 
Symptoms,  129 
Treatment,  131 


Larynx,  Morbid  Growths  of — Treat- 
ment :  Cocaine,  use,  131 
Laryngectomy,  131 
Laryngotomy  in,  131 
Larynx,  muscles  of,  59 
nerves  of,  60 
neuroses  of,  59 
Larynx,  CEdema  of,  112 
Definition  and  synonyms,  112 
Diagnosis  and  morbid  anatomy,  115 
Prognosis,  116 
Symptoms,  113 
Treatment,  116 
Antispasmodics,  use,  116 
Astringents,  use,  116 
Diaphoretics,  use,  116 
Jaborandi,  use,  116 
Ice,  use,  117 
Morphia,  use,  116 
Purgatives,  use,  116 
Scarification,  116 
Tracheotomy,  117 
Larynx,  Pails»thesta  of,  63 
Symptoms  and  treatment,  64 
Paresis  and  paralysis  of  muscles  of,  78 
Paralysis  of  constrictors  of,  80 
Perversions  of  sensations  of,  61 
Larynx,    Perichondritis   and    Choh- 

DRlTIS  OF,  117 
Definition  and  etiology,  117 
Dia^osis  and  prognosis,  120 
Morbid  anatomy  and  symptoms,  118 
Treatment,  121 
Larynx,  Spasm  op,  in  Children  (Laiyn- 
gismus  Stridulus),  70 
Couree  and  duration,  71 
Diagnosis,  72 

From  true  croup,  72 
From  simple  laryngitis,  72 
Etiology,  70 
Pathology,  71 
Prognosis,  72 
Symptoms,  70 
Voice  in,  71 
Treatment,  73 
Alum  in,  73 
Anaesthetics,  73 
Antispasmodics  in,  73 
Baths,  hot,  in,  73 
Emetics  in,  73 
Ipecacuanha,  73 
Potiissium  bromide  in,  73 
Latent  pneumonia,  334,  342 
Laxatives,  use,  in  pleuritic  effusions,  520 
Leeches,  in  acute  bronchitis,  178 
Left  ventricles,  hypertrophy  of,  625 
Lepia  of  the  larynx,  132 
Lesions  of  cancer  of  the  lung,  460,  461 
of  chronic  congestion  of  the  spleen,  958 
of  croupous  pneumonia  in  children,  312 
of  fibro-serous  pleurisy,  485 
of  lungs  in  pneumonokoniosis,  457,  458 

in  pulmonary  phthisis,  408,  410 
of  nervous  svstem,  in  Addison's  disease, 

944 
of  pulmonary  hydatids,  467 
Seat  in  syphilis  of  the  lung,  450 
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Leukjemia,  908 
Course,  918 

Definition,  synoDTm,  and  hisvorj,  908 
Diagnofiifi,  919 
Etiology,  909 
Age  and  sex,  inflaenoe  on  cansatiou, 

909 
(Mimate,  influence  on  causation,  909 
Malarial  and  previous  disease,  causa- 
tion, 909 
Syphilis,  influence  on  causation,  910 
Morbid  anatomy,  915 

Blood,  and  heart-changes  in,  915 
Bone-marrow,  changes  in,  916 
Lymphatic  glands,  changes  in,  916 
Leukemic  growths,  characters  of,  918 
Spleen,  changes  in,  915 
Prognosis,  920 
Symptoms,  910 

Blood-corpuscles,  changes  in,  911,  912 
Digestive  disorders,  910 
Geniio-urinary  disorders.  913 
Hemorrhages,  seat  and  characters,  913 
Lymphatic  glands  and  spleen,  enlarge- 
ment of,  914 
Nervous  symptoms,  911 
Pulse,  characters,  913 
Respiratory  symptoms,  913 
Special  senses,  modification  o^  911 
Treatment,  920 
Arsenic,  use,  921 
Ergotj  use,  921 
Excision  of  spleen,  921 
Iron,  use,  921 
Quinia,  use,  921 
Transfusion,  921 
Ligation  of  carotid  and  subclavian  arteries 

in  thoracic  aneurism,  818 
Lime,  use,  in  pseudo-membranous  laryn- 
gitis, 105 
Liver,  changes  in,  in  tricuspid   regurgita- 
tion, 678,  679 
displacement  of,  in  pleurisjr,  497,  507 
enlargement  of,  in  leukaemia,  911 
influence  on  destruction  of  the  blood,  885 
lesions,  in  catarrhal  pneumonia,  358 
in  llodgkin's  disease,  928 
in  leuksmia,  918 
in  mitral  regurgitation,  670 
Lobelia,  use,  in  bronchial  asthma,  204 
Local  treatment  of  chronic  congestion  and 
enlargement  of  the  spleen,  960 
of  chronic  laryngitis,  125 
of  epiglottic  inflammation,  109,  110 

ulceration,  112 
of  lar3mgeal  oedema,  1 16 
of  simple  lymphangitis,  990 
of  ulceration  of  trachea,  139 
Locality,  change  of,  in  bronchial  asthma, 
206 
choice  of,  in  treatment  of  hay  asthma,  223 
Localization  of  thoracic  aneurisms,  812 
Lung,  Abscess  of,  296 

Definition,   history,   etiology,   and   syn- 
onyms. 2*j6 
Diagnosis,  279 
Pathology  and  morbid  anatomy,  298 


Lung,  Abscess  op — Prognosis,  300 
Symptoms  and  course,  297 
Treatment,  300 
Lungs,  Cancer  op,  460 
Definition,  460 
Diagnosis,  464 
Duration,  463 

Etiology  and  morbid  anatomy,  460 
Prognosis,  465 
Symptoms,  461 
Lung,  Collapse  op  (Atelectasis),  250 
Definition  and  history,  250 
Diagnosis,  254 
Etiology,  250 
Age,  influence  on  causation,  251 
Bronchial  catarrh,  relation  of,  to,  250, 

251 
Mechanism  of  production,  251 
Thoracic  effusions,  influence  on  produc- 
tion of,  252 
Morbid  anatomy,  253 
Prognosis,  255 
Svmptoms,  252 
Treatment,  255 
Diet  in,  256 

Emetics,  question  of  use,  255 
Expectorants,  use,  255 
Of  congenital  form,  255 
Lungs,   Congestion    and    (Edema   op 
(Hypostatic  Pneumonia),  258 
Course  and  termination,  261 
Definition,  258 
Diagnosis,  262 
Etiology,  258 
Historv,  258 
Morbid  anatomy,  261 
Prognosis,  262 
Symptoms,  260 
Treatment,  263 
Of  passive  form,  263 
Of  pulmonary  cedema,  264 
Use  of  bloodletting,  general  and  local, 
263,  264 
of  diaphoretics,  264 
of  digitalis,  263 
of  emetics,  263 

of  iron  in  chronic  form,  263,  264 
of  stimulants,  263 

of   quinia    hydrubromate,  hypoder- 
matically,  264 
Lung,  displacement  of,  in  pleurisy,  506 
Lung,  Gangrene  of,  801 
Course  and  duration,  305 
Definition,  synonyms,  and  etiology,  301 
Diagnosis  and  prognosis,  304 
Pathology  and  morbid  anatomy,  303,  304 
Symptoms,  302 
Treatment,  305 
Lungs,  appearance  of,  in  congestion,  262 
brown  induration  of,  256 
changes  in,  in  haemoptysis,  287 
condition  of,  in  pneumothorax,  576 
earlv  lesions  of,  in  pulmonary  phthisis, 

408-410 
lesions  of,  in  croupous  pneumonia,  308- 
313 
in  Hodgkin's  disease,  928 
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Lun^,  lesions  of,  in  leukaemia,  918 
in  pernicious  ansemio,  904 
iu  pneumonokoniosis,  457 
syphilitic  disease  of,  447 
Lung-tissue,  grons  and  microscopic  appear- 
ance of,  iu  catarrhal   pneumonia, 
.356,  357 
Lupus  of  the  larynx,  132 
Lymph,  mechanism  of  circulation  of,  984, 

985 
Lymphangitis,  Simple,  983 
Definition,  986 
Diagnosis,  988 
Etiology,  986 
Age,  influence  on  causation,  986 
Specific  irritation,  986 
Traumatism,  influence  on  causation,  986 
Pathology  and  morbid  anatomy,  987 
Prognosis,  990 
Symptoms,  987 
(Edema,  987 
Of  tubercular  form,  987 
Pain,  characters,  987 
Temperature,  987 
Treatment.  990 

Antipyrine,  use,  990 
Bandage,  use,  991 
Cold,  locally,  990 
Diet  in,  990 
Fomentations,  use,  990 
Iron,  arsenic,  and  cod-liver  oil,  990, 991 
Local,  990 
Quinia,  use,  990 
Best,  990 

Silver,  nitrate,  locally,  990 
Lymphatic  glands,  changes  in,  in  leukemia, 
914,  916 
enlargement  of,  in  Ilodgkin's  disease, 

923,  926 
influence  on  blocxl-formation,  884 
lesions,  in  pernicious  ansemia,  905 
relation  to  production  of  blood-corpus- 
cles, 890 
swelling  of,  in  perichondritis  of  larynx, 
118 
Lymph-spaces,  seat  of  miliary  tuberculosis 

in,  475 
Lymph-vessels,  lesions,  in  lymphangitis,  987 
Lympho-sarcoma  of  the  mediastinum,  867 

M. 

Mackenzie's    method   of   injecting    goitre, 

•  981 
Malaria,   influence  on   causation   of  acute 
splenic  enlargement,  954 
of  lardaceous  spleen,  966 
of  leukaemia,  9U9 
Malformations  of  left  side  of  heart,  707 

of  right  side  of  heart,  702 
Malignant  tumors  of  trachea,  141 
Malign  growths  of  larynx,  128 
Malpositions  of  the  heart,  601 
Marriage  of  bleeders,  938 

of  phthisical  persons.  439 
Marrow  of  bone,  lesions,  in  leukapmia,  916 
Massage  of  larynx  in  true  croup,  107 


Measles,  influence  on   causation  of  acmte 

miliary  tuberculosis,  473 
Mechanical  bronchitis,  170 
causes  of  caniiac  thrombosis,  723 
of  collapse  of  the  lung,  251 
Median  tracneotomy,  148,  155 
Mediastinal  pleurisy,  564 
Mediastinum,  Diseases  of,  861 
Abwesa  of  the  Medi<istinal  S^aee,  861 
Complications  and  terminations,  863 
Diagnosis  and  prognosis,  863 
Etiology,  861 
Symptoms,  862 
Treatment,  663 
Inflammation  of  the  Mediastinumj  851 
Tumors  of  the  MediwUinumj  863 
Anatomy    of   the   mediastinal    space, 

863 
Definition,  863 
Diagnosis,  876 
From  abscess,  877 
From  aneurism,  876 
From  chronic  pneumonia,  879 
From  pericarditis,  878 
From  pleurisy,  878 
Of  anterior  growths,  877 
Of  posterior  growths,  878 
Diflerentiation  of  malignant  growths, 

879 
Duration,  875 
Etiology,  871 

Pathology  and  morbid  anatomy,  865- 
871 
Carcinoma,    characters,     seat,     and 

method  of  growth,  869 
Lympho-sarcoma.    characters,    seal, 
'  and  method  of  growth,  867 
Sarcoma,  characters,  seat,  and  meth- 
od of  growth,  865-867 
Prognosis,  876 
Symptoms,  871 

Cyanosis  and  oedema,  »73 
Dy«pn(ra,  peculiarities  of,  872 
Pain,  characters  and  seat,  872 
Physiail  signs,  873 
Pressure  symptoms,  872,  873 
Treatment,  880 

Donovan's  solution,  use,  881 
Morphia,  use,  880 
Paracentesis,  880 
Besection  of  sternum,  880 

MELANiKMIA,  896 

Definitioi)  and  etiology,  896 
Morbid  anatomy,  897 

Pigment,  mode  of  origin,  897,  898 
Membrane  of  pseudo-membranous  laryngi- 
tis, nature,  100 
seat,  101 
Membranous  exudation,  nature  of,  in  |)seudo- 

membranous  bnmchitis,  176 
Menstrual  disorders  in  chlorosis.  894.  895 
Menstruation  in  fibro-serous  pleurisv,  497, 

498^       ^ 
Mental  emotion,  influence  in  evoking  par* 

oxysms  of  angina  pectoris,  456 
Mercury,  use,  in  pseudo-membranous  laryn- 
gitis, 104 
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Mesenteric    Artery,    Inferior,    Dis- 
eases OF,  839 
Aneurism,  839 
Embolism,  839,  840 
Mesenteric    Artery,    Superior,    Dis- 
eases OF,  836-839 
Aneurism,  836 
Embolism,  836-839 
Endarteritis,  839 
Thrombosis,  839 
Metallic  tinkling  in  pneumothorax,  579 
Meteorological  conditions    as   a  cause  of 

bronchitis,  168 
Miliary  tubercles,  physical  characters  of, 
474 
tuberculosis,  acute,  472 
Mineral  and  coal-dust,  influence  on  causa- 
tion of  pneumonokoniosis,  455 
poisoning,  influence  on  causation  of  asth- 
ma, 191 
of  fatty  degeneration  of  the  heart, 
612 
Mitral  disease,  influence  on  causation  of 
hydrothorax,  570 
Prognosis,  682,  683 
'    Treatment,  685,  686 
Regurgitation,  669 
Stenosis,  665 

Valve,  disease  of,  influence  on  causation 
of  brown  induration  of  the  lung, 
256 
Morbid  anatomy  of  acute  congestion  of  the 
spleen,  955 
exudative  endocarditis,  640 
myocarditis,  604,  605 
of  Addison's  disease,  942 
of  aortic  olwtruction,  654 

regurgitation,  659 
of  asthma,  197 
of  bronchial  dilatation,  230 
of  bronchitis,  175 

of  brown  induration  of  the  lungs,  256 
of  cancer  of  the  lungs,  460 

of  the  pleura,  582 
of  cardiac  thrombosis,  734 
of  catarrhal  pneumonia,  354 
of  chronic  myocarditis,  607 

congestion  of  the  spleen,  957 
pharyngitis,  122 
of  croupous  pneumonia,  308 
of  dilatation  of  the  heart,  633 
of  fatty  cardiac  degeneration,  613 
of  fibroid  phthisis,  440 
of  fibro-serous  pleurisy,  484 
of  gangrene  of  the  lung,  304 
of  hsemophilia,  936 
of  hemoptysis,  286 
of  hnpmothorax,  582 
of  hemorrhagic  infarction  of  spleen, 

961 
of  Hodgkin's  disease,  926 
of  hydatids  of  pleura,  585 
of  hydrothorax,  571 
of  hypertrophy  of  the  heart,«623 
of  interstitial  endocarditis,  644 
of  lardaceous  spleen,  967 
of  laryngeal  oedema,  115 


Morbid  anatomy  of  leukemia,  915 
of  mediastinal  tumors,  865 
of  mitral  regurgitation,  670 

stenosis,  66o 
of  morbid  growths  of  larynx,  128 
of  pericarditis,  772 
of  perichondritis  and  chondritis  of  the 

larynx,  118 
of  pernicious  anaemia,  904 
of  phthisis,  408 
of  pneumonokoniosis,  456 
of  pneumothorax,  576 
of  pulmonary  abscess,  298 

cAgestion  and  oedema,  261 
emboli,  382 
hydatids,  467 
stenosis,  675 
of  purulent  pleurisy,  540 
of  rupture  of  the  spleen,  972 
of  simple  lymphangitis,  987 

tracheitis,  134 
of  splenitis,  963 
of  syphilis  of  the  lung,  450 
of  the  caisson  disease,  855 

of  tricuspid  regurptation,  678 
of  ulcerative  endocarditis,  642 
of  yesicular  emphysema,  242 
Morbid  growths  of  the  larynx,  127 
of  nasal  passages,  52 
of  trachea,  139 
Morphia,  use^  in  bronchial  asthma,  201 
m  chronic  laryngitis,  127 
in  epiglottic  ulceration,  1 1 2 
in  fibro-serous  pleurisy,  52U 
in  hiemothorax,  581  « 

in    hyper-    and    paraesthesia    of    the 

larynx,  64 
in  the  caisson  disease,  858 
in  ulceration  of  the  trachea,  139 
in  yalvular  heart  disease,  684.  686 
Mortality  of  acute  and  chronic  bronchitis, 
177 
of  catarrhal  pneumonia,  368 
of  croupous  pneumonia,  342 
of  hsemoptysis,  290 
of  laryngismus  stridulus,  72 
of  pseudo-membranous  laryngitis,  103 
of  stenosis  of  the  aorta,  827 
of  valvular  heart  disease.  680 
Murmurs,  blowing,  in  cardiac  thrombosis, 
727 
cardiac,  relation  to  valvular  disease,  651 
characters,  in  aneurism  of  the  pulmonary 
artery,  834 
in  aortic  obstruction,  657 

regurgitation,  663 
in  mitral  regurgitation,  668 

stenosis,  673 
in  pulmonary  stenosis  and  regurgita- 
tion, 675.  676 
in  tricuspid  disease,  677,  680 
and  seat,  in  endocarditis,  648,  649 
disappearance  of^  in  acute  myocarditis, 

606 
hiemic,  in  pernicious  anaemia,  902 
over  splenic  region,  in  splenic  congestion, 
954 
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^^B           Murmurs,  ai^incanoe,  in  abdominal  aneu- 

Nasal  passages,  polypi  o^  63                            ^^^| 
treatment,  54                                              ^^^B 

^m                           rmn,  822 

^H             Muooufl  inerobnme,  l^mnchhii  swelling  ofj 

sarcoma  and  carcinoma  of,  55                              V 

^H                             fltt  a  Lnuae  of  asthma,  197 

Nausea  and  vomiting  In  acute  congestion  of       ^^H 

^H             MuUilocular  arenlax  pieiiriaies,  664 

spleen,  954                                            ^H 
in  Addison's  disease^  941                              ^^^B 

^^^       MuacuJiir  exertjun,  influence  on  cauHation 

^^^^^                   uf  aomc  tliHeaHe,  doG,  MQ 

in  crou^uB  pneumonia,  330                         ^^^B 

^^^^H           iBfluence  on  cautuition  of  hypertrophy 

in  pernicious  amemia,  903                            ^^^B 

^^^^H                   of  tlie  heart,  (i22 

in  splenitis,  962                                              ^^H 

^^^^H           |trolonged,  indueoce  on  catusaiion   of 

NeedJe^butb,  in  exophthalmic  goitre,  766         ^^H 

^^^^V                   functional  heart  disease,  752 

Nervous  cough,  77                                                ^^^B 

^^m          Muftde-fiubtttaiice,  condition  in  dilatation  of 

lesions^  of  Addison's  diaeasey  944                   ^^H 
of  Hodgkin's  disease,  928                           ^^1 

^H                           the  heart,  633 

^^m           Muscles  of  larynx,  59                # 

of  leukaemia,  918                                          ^^H 

^H           Myci€ARDItis,  6u4 

of  (pernicious  unfemia,  905                            ^^^B 

^H               Etiology  and  niorhid  anatomy^  604,  605 

symptoms  of  Addit^^m's  diseasei  941                ^^^B 

^H                Dia^notiSs,  iiOfS 

of  Hrjdgkin's  di^Miiu^,  925                            ^^H 

^H                Intt^mitJal  fonn,  605 

of  leuksemia,  911                                            ^^H 

^^B                Suppurative  form,  605 

of  pulmonary  phthisis,  407                                 ^B 

^^B               SyniiHomti  and  Lreatment.  606 

Neuralgia  iu  hypeni>£>thesia  of  the  larvnjti            H 

^H           Hyocakditis^  CuRONic  (Fibroid  Heart), 

ti3                                                                   ■ 

^M                          607 

Neuroees  of  the  larynx,  59                                   ^^H 

^H               Diagnosis,  607 

of  the  heart,  747                                                 ^^H 

^H               Morbid  anatomy  and  etiology,  607,  608 

Nigbt-bweats,  of  pulmonary  phthisis,  405         ^^H 

^^B                Bymploms  and  Ireatmentp  60*8 

treatment,  438                               ^          ^^B 

^^H           Myosin,  in  thoracic  aneurism,  bigniEcanoe, 

Nitro-glyrenn,   use,  in   bronchial  asthma,             H 

^M 

208                                                                  ■ 

^^B           Myxoma  of  nasal  passages,  53 

Nutrition,  bad,  influence  on   causatioD  of             H 

catarrhal  pneumonia^  354                     ^^H 

^^^ 

im|)aLrod,    of   heart- wullt»,   influence    oa      ^^H 

dilataUon  of  the  heart,  632                 ^^H 

^^^^   Narrowing  of  a  vein,  851 

Nux  vomica,  use,  ia  angiaa  pectoris,  761          ^^H 

^^B           Nasal  catarrh,  acute,  41 

^^^H 

^H          Nasal  Catarah,  Chronic,  42 

^H 

^^^              Atra{>hic  form,  47 

^^^^H             Prognosis,  48 

Occlusion  of  the  aorta,  824                                 ^^H 

^^^^H          Symptoms,  47 

of  the  coronary  artery,  831                              ^^^B 

^^^H           Treatment,  48 

of  veiins,  851                                                       ^^^B 

^^^^H               Arsenie  and  cod-lirer  oil  in,  49 

Occupation,  infliienee  on  causatloo  of  hajr            S 

^^^^F              Galvano-caiitery  in,  48 

asthma,  213                                              ^^B 

^                       Plio*iplmlea  in,  49 

of  mediiuftiual  tnmora,  871                       ^^^^B 

^^^^        From  defective  niumJ  respiration,  43-46 

of  pneumonokoniosis,  455,  456                ^^^B 

^^^^H                Derlected  septum,  44 

of  pitlmonury  phthisis,  306                       ^^H 

^^^^H               Hy pertropiiy  of  erectile  tiBSUe,  44 
^^^^H              Osseous  oUtruction,  44 

of  thoracic  aneurism,  803                          ^^H 

in*dc)or,  inihience  on  cauisalion  of  bron-       ^^H 

^^^^P          Traatment,  44-46 

chitis,  hSb                                                     ■ 

^^^^V              Galvano-cautery,  44-4$ 

(Edema,  from  dilatation  of  veins,  850                 ^^B 

^^f                    ItKiine,  use,  45 

in  pernicious  anttmia,  901                               ^^^B 

^^^^        From  necrosis  of  nasal  bones,  49,  50 

of  glottis,  94,  103                                               ^^H 

^^^^K           Iiiilammatory  form,  without  hypertro- 

of  the  lungs,  258                                                     ■ 

^^^H 

of  thoracic  walls,  in  purulent  pleori^v^             H 

^^^^H              Prognoditi,  47 

542,  543                                                         ■ 

^^^H              Treutment,  47 

Onset  of  acute  catarrhal  laryngitis,  93,  94                 | 

^^^^»                    p:iectricity,  47 

of  lar}'ugismus  stridulus,  70                            _^^^B 

^^m                          Silver  nitrate,  47 

of  kukmmia,  910                                                ^^^H 

^H           Naaal  cavities,  anatomy  of,  33,  35 

of  fiQ^eudo-membranous  laryngitia,  102           ^^^H 

^^H              disesMS,  table  of,  grouped  by  symptoms,  ' 

0[»erntionH,  vtirions,  in  trachelotomy,  48                     ^B 

^H                         50 

Operative  treatment  of  pericardial  efilisioQ^             ^B 

^H              hypertrophic  removal  of,  in  hay  asthma. 

^fl 

^m                          225 

Opiates,  use,  in  exophthalmic  goitre,  766           ^^H 

^^B              i Injections  in  hay  asthma,  224 

Opium,  iise,  in  acute  caurrhal  larvngilis,       ^^H 

^^B              mucous  membrane,  h^ypertrophy  of,  influ- 

98                                                                   ■ 

^H                          ence  on  causation  of  asthma,  193 
^H              passages,  diseasoa  of,  41 

in  croupous  pneumonia,  348                        ^^^B 
in  hirmoptysis,  2^1,  292                                  ^^^| 

^^^^^           fibroma  of,  55 

in  fiericarditis,  783                                         ^^^B 

^^^^K          morbid  growths  of,  52 

in  pulmonary  phthisis^  436,  437,  499          ^^H 

^^^^H          myxoma  o^  53 

ia  valvular  heart  disease,  684,  686             ^^H 
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Opiam  and  morpliia,  use,  in  angina  pecto- 

rifl,  760 
Organization  of  heart-clots,  740 
Orthopnoea,  in  mitral  stenosis,  667 
Osseous  obstruction,  as  a  cause  of  chronic 

nasal  catarrh,  44 
Over-training  and  heart-strain,  influence  on 

causation  of  cardiac  dilatation,  631 
Oxidation,  defective,  in  fatty  degeneration 

of  the  heart,  613 
Oxygen,  inhalations  in  true  croup,  107 
Ozsena,  47 

P. 

Pack,  cold,  use  in  croupous  pneumonia,  349 
Pain,  cliaracters,  in  croupous  pneumonia, 
322 
in  lymphangitis,  987 
in  mediastinal  abscess,  862 
in  pulmonarv  phthisis,  402 
in  acute  and  chronic  congestion  and  en- 
largement of  the  spleen,  954,  957 
in  acute  phlebitis,  845 
in  aneurism  of  the  cceliac  axis,  842 
in  aortic  obstruction,  656 

regurgitation,  661 
in  caisson  disease,  854 
in  cancer  of  the  pleura,  584 
in  cardiac  thrombosis,  731 
in  chronic  endarteritb  of  the  coronary 

artery,  828 
in  endocarditis,  647 
in  hydatids  of  the  pleura,  581 
in  hyperspsthesia  of  the  larynx,  62 
in  morbid  growths  of  the  larynx,  129 
in  pericarditis,  773,  774 
in  perichondritis  and  chondritis  of  the 

larynx,  118 
in  splenitis,  962 
in  stenosis  of  the  trachea,  142 
in  ulceration  of  the  trachea,  139 
seat  and  characters,  in  angina  pectoris, 
766 
in  diaphragmatic  pleurisy,  563 
in  fibro-serous  pleurisy,  493 
in  mediastinal  tumor,  872 
in  thoracic  aneurism,  804 
seat,  in  abdominal  aneurism,  821 
Palpation  in  cardiac  malformations,  710 
in  cardiac  thrombosis,  729 
in  cardiac  valvular  disease,  657,  662,  668, 

673,  675,  677,  679 
in  croupous  pneumonia,  335,  336,  338 
in  endocarditis,  648 
in  fibro-serous  pleurisy,  503,  504 
ip  pericarditis,  774 
in  pneumothorax,  579 
in  thoracic  aneurism,  808 
Palpitation  in  cardiac  valvular  disease,  656, 
661,  667,  671,  675,  679 
in  hypertrophy  of  the  heart,  626 
of  the  heart,  747 
Papilloma  of  larynx,  128,  130 
Papillomata  of  trachea,  frequency,  140 
Paracentesis  in  endocardial  effusionii  784, 
794 


Paracentesis  in  pulmonary  hydatids,  470 
Paraesthesia  of  larynx,  63 
Paralysis  in  caisson  disease,  854 
of  adductors  and  abductors  of  vocal  cords, 

81,  84,  86 
of  arm  in  thoracic  aneurism,  810 
of  constrictors  of  larynx,  80 
of  muscles  of  larynx,  78 
of  posterior  crico-arytenoids,  86 
of  tensors  of  vocal  cords,  85,  86 
of  the  whole  larynx,  79 
Parasites,  influence  on   causation  of   hay 
asthma,  216 
of  the  heart,  637 
Parenchymatous  degeneration  of  heart-mus- 
cle, 610 
Paroxysms,  frequency  of,  in  angina  pectoris, 
756 
in  functional  heart  disease,  748 
of  asthma,  description  and  frequency  o£ 
185-187 
Patency  of  septum  ventriculorum,  690 
Pathology  of  acute  catarrhal  laryngitis,  92 
phlebitis,  843-845 
congestion  of  spleen,  955 
of  Addison's  disease,  944 
of  antesthesia  of  larynx,  67 
of  aneurism  of  the  coeliac  axis,  842 
of  anffina  pectoris,  758 
of  asthma^  193 
of  bronchial  asthma,  193 
of  bronchitis,  175 
of  caisson  disease,  855 
of  cancer  of  the  lungs,  460 
of  cardiac  thrombosis,  734 
of  catarrhal  pneumonia,  354 
of  chronic  endarteritis  of  the  coronary 
artery,  829 
nharyngitis,  122 
of  collapse  of  lung,  253 
of  embolism  of  the  coronary  artery,  832 
of  the  superior  mesenteric  artery,  837 
of  exophthalmic  goitre,  764 
of  fibroid  phthisis,  440 
of  functional  heart  disease,  752 
of  gangrene  of  lung,  303 
of  haemophilia,  936 
of  hemoptysis,  286 
of  hemorrhagic  pleurisy,  565 
of  Hodgkin's  disease,  930 
of  hysterical  aflections  of  glottis,  84 
of  laryngismus  stridulus,  71 
of  mediastinal  tumors,  865 
of  morbid  growths  of  trachea,  140 
of    perichondritis    and    chondritis     of 

larynx,  118 
of  pernicious  anaemia,  905 
of  phlegmasia  dolens,  847 
of  pneumont)konio8is,  456 
of  pseudo-membranous  laryngitis,  100 
of  pulmonary  abtcesa,  298 

congestion  and  oedema,  261 
emboli,  3S2 
phthisis,  408 
of  simple  lymphangitis,  987 

tracheitis,  134 
of  spasm  of  the  glottis  in  the  adult,  75 
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Patholo^  of  Btenosis  of  the  aorta,  825 
of  the  trachea,  143 
of  syphilis  of  the  lung,  448 
of  vesicular  emphysema,  242 
Pectoriloqiiie  aplioniqiie  in  pleurisy,  signifi- 
cance, 510,  517 
Percussion  during  paroxysm  of  asthma,  187 
in  bronchial  dilatation,  228,  229 
in  cardiac  malformation  and  cyanosis,  710 
thrombosis,  728 

valvular  disease,  657,  663,  668,  673, 
675,  677,  680 
in  catarrhal  pneumonia,  359-363 
in  collapse  of  lung,  253 
in  croupous  pneumonia,  335,  337,  338 
in  emphysema,  237 
in  endocarditis,  648 
in  fibro-serous  pleurisy,  499-603 
in  hydrothoraz,  572 
in  hypertrophy  of  the  heart,  625,  627 
ui  mediastinal  abscess,  862 

tumors,  874 
in  pericarditis,  774 
in  pneumothorax,  579 
in  pulmonary  congestion  and  oedema,  260 

phthisis,  411,  413,  415-418 
in  purulent  pleurisy,  543,  544 
in  pyo-pneumothorax,  544 
in  thoracic  aneurism,  812 
Perforation  in  purulent  pleurisy,  642-547 
of  the  aorta,  824 
of  lun|^,  in  thoracentesis,  538 
Pericardial  eflusions,  displacements  of  heart, 

from,  602 
Pbricabdiai.     Effusions,     Opebative 
Treatment  of,  794 
Aspiration,  method  of,  796,  797 
Free  incisions  and  drainage,  795 
Indications  for,  794,  795 
Injections  into  pericardium,  795 
Puncture  of  heart,  results  of,  798 
Results,  798 
Site  of  puncture,  796 
Pericarditis,  769 
Definition,  769 
Diagnosis,  779 

From  cardiac  hypertrophy,  780 
From  cerebral  aflections,  779 
From  mediastinal  tumors  and  inflam- 
mation, 780 
From  pleurisy  and  endocarditis,  779 
Etiology,  769 
Bright's  disease,  influence  on  causation, 

771 
Cold,  influence  on  causation,  770 
Eruptive  fevers,  influence  on  causation, 

771 
Bheumatism,  acute,  influence  on  causa- 
tion, 770 
Traumatism,   influence    on    causation, 

7()9,  770 
Secondary  causes,  770,  771 
Frequency,  770,  771 
Morbid  anatomy,  772,  773 
Prognosis,  781 
Symptoms,  773 
Auscultation,  775 


Pebicarditis — Symptoms:  Cerebral  symp- 
toms, 774 
Friction  sounds,  characters,  775 
Pain,  773 

Percussion  and  palpation,  774 
Physical  signs  of,  774 
Pulse  and  temperature  in,  774 
Treatment,  783 
Blisters,  use,  784 
Cold,  locally,  783 
Counter-irritation,  783 
Diet  in,  7«3 
Digitalis,  use,  783 
Of  effusion,  784 
Paracentesis,  784 

Potassium,  bitartrate  and  acetate,  oae, 

784 

iodide,  784 

Quinia,  use,  784 

Stimulants,  784 

PerioBirditis,  clironic,  784 

tubercular,  793 
Pericardium,  Adherent,  785 
Adhesions,  seat  and  character,  786 
Impuhie  in,  787 

Prognosis,  diagnosis,  and  treatment,  788 
Pericardium,  cancer  of,  792,  793 

diseases  of,  769 
Perichondritis  of  larynx,  117 
Perisplenitis,  965 

Peritonitis  complicating  pulmonary  phthis- 
is, 406 
Pernicious  aniemia,  progressive,  898 
Phlebitis,  843 
Phlebolithes,  853 
Phlegmasia  alba  dolens.    Sec  VeinSf  I^i^ 

eases  of. 
Phosphates,  use,  in  atrophic  nasal  catarrh, 

49 
Phosphorus,    use,    in    Hodgkin's    disease, 
931 
in  leukfemia,  921 
in  pulmonary  phthisis,  435 
Phthisis,  Fibkoii),  Chronic    Intersti- 
tial Pneumonia,  Cirrhosis  op 
LuNQ,  440 
Course  and  duration,  441 
Diagnosis,  443 
Etiology,  440 
Symptoms,  441 

Cough   and  expectoration,  characters, 

441 
Cyanosis  in,  442 
Physical  signs,  442 
Sputa,  characters,  441 
Treatment,  444 
Phthisis,  incipient,  diagnosis,  411,  413 
Phthisis,  Pulmonary,  391 
Definition,  301 
Diagnosis,  410 

Auscultation  in,  412,  416,  417 

Bacilli,    significance    of    presence    in 

sputa,  413 
Broncho- vesicular  respirations,  cliarac- 

ters,  412 
Dry  cough,  significance  of,  411 
Inspection  in,  417 
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PUTHisiSy  PuLMONAEY  —  Diagnosis :   Of 
cavities,  416,  417 

Of  incipient  form,  411 

Of  intercurrent  pneumonia  in,  41 8 

Percu&sion  in,  411,  415,  416 

Stethoscope,  necessity  of  use  in,  412 

Vesiculo-tympanitic  resonance,  charac- 
ters, 415 

Whispered  voice,  transmission  o^  413- 
417 
Etiology,  394 

Age,  occupation,  and  sex,  396 

Bacillus  tuberculosis,  relation  of,  392, 
398 

Bronchitis,  relation  of,  to,  394 

Communicability  of,  396-398 

Greneral  diseases,  influence  on  causation, 
396 

Hfemoptysis,  influence  on  causation,  395 

Heredity  and  constitutional  predisposi- 
tion, influence  on  causation,  395 

Season,  humidity  of  soil,  etc.,  influence 
on  causation,  396 
History,  392 

Morbid  anatomy  and  pathology,  408    » 
Prevention,  444 
Prognosis,  419 
Symptoms  and  complications,  400 

Anaemia  in,  405,  406 

Cough,  characters,  400 

Dysphonia,  aphonia,  and  laryngitis,  403 

Genito-urinary  disorders,  408 

Haemoptysis,    frequency    and     signifi- 
cance, 401,  402 

Heart,  and  circulatory  disorders  in,  405 

Intercurrent  pneumonia,  occurrence  of, 
403,  404 

Nervous  symptoms,  407 

Night-sweats  in,  404 

Pain  in,  402 

Peritonitis,  occurrence  of.  406,  407 

Pleurisy  and  pneumothorax  in,  404 

Bespi ration  in,  403 

Sputa,  characters,  401 

Temperature  in,  404,  405 

Vomiting,  diarrhoea,  and  digestive  dis- 
orders, 406 
Svnonyms,  391 
iVeatment,  425 

Agaricus,  use,  in  night-sweats,  438 

Alcohol,  use,  435 

Arsenic,  use,  436 

Belladonna  and  zinc  oxide,  use,  438 

Climatic  427-430 

Cod-liver  oil,  use  and  value,  434 

Cold  use,  437 

Dietetic,  431 

Ergotin,  use,  437 

Injection  of  cavities,  439 

Iodine,  use,  435 

Iron,  use,  436 

Marriage  of  consumptives,  question  of^ 
439 

Of  cough,  436 

Of  diarrhoea,  438 

Of  night-sweats,  438 

Of  pyrexia,  437 


Phthisis,  Pulmonary— Treatment ;  Out- 
of-door  life,  necessity  of,  432 

Picrotoxine,  use,  438 

Quinia,  use,  438 

Sea- voyages,  value,  433 

Sanitaria,  value,  430 

Use  of  opium,  436,  439 
Physical  signs  during  paroxysm  of  asthma, 
187 

in  emphysema,  236,  237 

in  fatty  degeneration  of  the  heart,  615 

in  mitral  regurgitation,  671 

in  pulmonary  congestion  and  oedema, 
260,  261 
regurgitation,  697 

in  purulent  pleurisy,  543 

of  abdominal  aneurism,  822 

of  acute  bronchitis,  169 

of  acute  miliary  tuberculosis,  480 

of  adherent  pericardium,  787 

of  aortic  obstruction,  657 

of  aortic  regurgitation,  662 

of  atrophic  lobar  emphysema,  248 

of  cancer  of  the  lungs,  462,  463 
of  pleura,  584 

of  capillary  bronchitis,  171 

of  cardiac  malformations,  710 

of  cardiac  thrombosis,  728,  741 

of  cardiac  valvular  diseabe,  668 

of  catarrhal  pneumonia,  359-363 

of  collapse  of  lung,  252,  253 

of  croupous  pneumonia,  334,  335 
in  children,  335,  338 

of  diaphragmatic  pleurisy,  563 

of  dilatation  of  the  hear^  634 

of  endocarditis,  048 

of  fibroid  phthisis,  442 

of  fibro-serous  pleurisy,  496 

of  ha^mopericardium,  789 

of  haemoptysis,  282 

of  hydrothorax,  572 

of  hypertrophy  of  the  heart,  625 

of  mediastinal  tumors,  873 

of  pericarditis,  774 

of  pneumothorax,  578 

of    pulmonary    abscess    complicating 
croupous  pneumonia,  339 

of  pulmonary  hydatids,  468 
phthisis,  411 

of  pulmonary  stenosis,  675 

of  senile  pneumonia,  336,  338,  339 

of  stenosis  of  the  aorta,  826 

of  svphilis  of  the  lung,  452 

of  tfioracic  aneurism,  807 

of   thrombosis  and  embolism  of   the 
pulmonary  artery,  836 
of  the  coronary  artery,  832 

of  tricuspid  stenosis,  677 
Physiognomy  in  angina  pectoris,  756 
in  asthma,  186,  190 
in  croupous  pneumonia,  328 
in  endocarditis,  647 
in  laryngismus  stridulus,  71 
in  pulmonary  embolism,  379-381 
Picrotoxin,  use,  in  pulmonary  phthisis,  438 
Pigment,  seat  and  treatment  of,  in  melanae- 
mia,  896,  897 
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Pigmentation  of  Addison's  disease,  940 

of  lungs  in  pneumonokoniosis,  451,  458 
Pilocarpine  in  laryngeal  oedema,  116 
use,  in  pleuritic  effusions,  521 
,in  pseudo-membranous  laryngitis,  106 
in  pulmonary  oedema,  264 
Pimpinella  saxafraga,  use,  in  acute  catar- 
rhal laryngitis,  99 
Plants  and  grasses,   certain,  influence  on 

production  of  hay  asthma,  215 
Plethora,  886 
Pleura,  cancer  of,  583 
diseases  of,  483 

displacement  of  heart  from,  603 
hydatids  of,  585 

lesions  of,  in  croupous  pneumonia,  313 
Pleural  cavity,  morbid  growths  of,  583 
effusions,  frequency,  in    cancer    of  the 
lungs,  461 
influence  on  causation  of  collapse  of 

lung,  251 
occurrence   in   course  of  mediastinal 
tumors,  870 
pleurisies,  circumscribed,  545 
encysted,  545,  546 
multilocular  areolar,  564 
Pleurisy,  483 
Complications,  512 
Course,  510 
Definition,  483 
'Hagnosis,  514 
From  abscess  of  liver,  516 
Atelectasis,  517 
Hydrothorax,  515 
Intercostal    neuralgia,  pleurodynia, 

etc,  516 
Pneumonia,  514,  515 
Tumors  and  cvsts,  516 
Of  nature  of  effusion,  517 
Duration,  511,  512 
Etiology,  491 
Age  and  sex,  influence  on  causation, 

492 
Atmospheric  changes,  influence  on  cau- 
sation, 491 
Of  primary  form,  491 
Of  secondary  form,  491 
Pulmonary  affections,  acute  and  chronic, 

influence  on  causation,  492 
Bheumatism,  gout,  and  nephritic  affec- 
tions, 493 
Syphilis,  influence  on  causation,  493 
Traumatism,  influence  on  causation,  492 
Pathological  anatomy,  484 

Effus^  fluid,  chemical  characters  of, 
486 
distribution  of,  487 
Exudation,  seat,  nature,  and  appearance 

of,  485,  486 
Level  of  line  of  flatness  assumed  by  ef- 
fusion, 488,  489 
Prognosis,  518 
Sequelte,  483 
Symptoms,  493 

Bronchial    breathing,  significance  of, 

508 
Chills,  frequency,  494 


Pleurisy— Symptoms :  Cough,  charactera 
of,  495 
Cyanosis,  496 

Displacement  of  organs  in,  504,  507 
Expectoration,  characters,  496 
Friction  sounds,  seat  and  characters, 

507,  509 
Heart  murmur  in,  510 
Mensuration,  necessity  of  frequent,  497, 

498 
Pain,  seat  and  characters,  493 
Physical  signs  in,  496 
Pneumo-pericardial  friction  sounds,  509 
Pulse,  characters,  494 
Respiration  in,  494 
Skodaic  resonance,  seat  and  characters, 

501 
Temperature,  494 
Voice  sounds  in,  510 
Whispered  voice,  significance  of,  510, 
517 
Synonyms,  483 
Terminations,  512 
Treatment,  519 
Alkalies,  use,  520 
Blisters,  use,  520,  521 
Counter-irritants,  use,  620,  521 
Effusion,  removal  o(  520 
Iron,  use,  520.  521 
Jaborandi  ana  pilocarpine,  520,  521 
Laxatives  and  purgatives,  520,  521 
Opium  and  morphia,  use,  520 
Potassium  iodide,  use,  520 
Quinia,  use,  520 
Rest,  519 

Strapping  of  chest  in,  520 
Thoracentesis,  521 
Albuminous    expectoration    follow- 
ing, 535 
Contraindications,  530 
Death  from,  causes,  536,  537 
During  febrile  stage,  question  of,  525 
Indications  for,  521 
Mode  of  openiting,  530,  534 
Secondary  pneumonia  and  tubercu- 
losis following,  536 
Pleurisy,  complicating  pulmonary  phthisis, 
404 
diaphragmatic,  563 
double,  562 
Pleurisy,  Hemorrhagic,  564 
Diagnosis,  568 

Etiology  and  pathology,  565,  567 
Pn)gno8i8,  56s 
Symptoms,  567 
Treatment,  568 
Pleurisy,  interlobular  and  mediastinal,  564 
Pleurisy,  Purulent,  539 
Definition,  539 
Diagnosis,  543 

Exploratory  puncture,  value,  543 
From  tubercular  cavities  and  dilated 

bronchi,  545 
Of  perforation,  543,  544 
Etiology,  539 
Age  and  sex,  influence  on  causation, 
540 
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Pleurisy,    Purulent— Etiology :    Erup- 
tive fevers,  influence  on  causation, 
540 
Puerperal  condition,  the,  influence  on 

causation,  540 
Bheumatism,  gout,  and  nephritic  dis- 
eases, 540 
Traumatism,  influence  on  causation,  540 
History,  539 

Pathological  anatomy,  540 
Prognosis,  548 
Symptoms,  542 

Physical  signs,  543 
Synonyms,  539 
Terminations,  547 
Treatment,  549 
Alteratives,  use,  549 
By  free  drainage,  552-656 
Injections  and  washing  of  cavity,  value 

of,  561.  562 
Modes  of  operating,  550 
Pleurotomy,  555 
Resection  of  ribs,  556 
Surgical,  549 
Thoracentesis,  550-552 
Pleurisy,  rheumatic,  564,  565 

tubercular,  569 
Pleuro-branchial    fistulse,  signs  of  occur- 
rence of,  in  purulent  pleurisy,  543 
Pleurotomy,  556,  557 

Pneumonia,  acute  lobar,  complicating  pul- 
monary phthisis,  403 
Pneumonla,  Catarrhal,  353 
Complications  and  sequelae,  364 
Definition,  353 
-    Diagnosis,  365 

From  acute  miliary  tuberculosis,  367 
From  collapse  of  lung,  366 
From  croupous  pneumonia,  366 
Duration,  368 
Etiology,  353 
Age,  influence  on  causation,  353 
Infectious   diseases    complicated   with 
bronchitis,  influence  on  causation, 
354 
Mortality,  368 

Pathology  and  morbid  anatomy,  354 
Bronchi,  lesions,  356 
Bronchial  glands,  lesions,  357 
Lung-tissue,  gross  and  microscopic  ap- 
pearance of,  356 
Relation  to  collapse  of  lung,  355 
Prognosis,  368 
Symptoms,  358 

Cardiac  failure  in,  363 

Cough,  360,  361 

Death,  cause  of,  362 

Oastro-intestinal,  360 

In  children,  358 

Nervous,  362 

Of  grave  forihs,  in  adults,  360 

Phvbical  signs,  358,  360,  362 

Pulse  and  respiration,  characters,  360, 

361 
Sputa,  360,  361 
Temperature,  358,  360,  361 
Synonyms,  353 


Pneumonia,  Catarrhal  — Terminations, 
368 
Treatment,  368 
Alteratives,  use,  372 
Ammonia  preparations,  use,  370, 371 
Apomorphia,  use,  371 
Chloral  hydrate,  use,  in  nervous  symp- 
toms, 372 
Climate,  change  of,  372 
Counter-irritation,  use,  369 
Diet  in,  309,  370 
Emetics,  use,  371 
Hyoscyamia,    hypodermatically,    use, 

372 
Of  gastro-intestinal  disorders,  370 
Of  nervous  symptoms,  372 
Opium,  use,  372 
Quinia,  use,  370,  371 
Strychnia,  use,  371 
Pneumonia,  chronic  interstitial,  391,  440 

complicating  pleurisy,  512 
Pneumonia,  Croupous,  307 
Definition,  307 
Diflerential  diagnosis,  339 
From  capillary  bronchitis^  340 
From  catarrhal  pneumonia,  340 
From  hypostatic  congestion,  340 
From  meningitis,  342 
From  pleurisy,  340 
From  pulmonarv  apoplexy,  341 

congestion  and  cedema,  339 
From  typhoid  fever,  342 
Etiology,  314 
Age  and  sex,  influence  on  causation, 

314 
Cold,  damp,  season,  etc.,  influence  on 

causation,  314 
Depressing    influences,    influencA    oh 

causation,  315 
Klebs  on  specific  germ  of,  319 
Nature  of,  315-318 

Resemblance  to  acute  general  diseases^ 
317,  318 
History,  307 
Morbid  anatomv,  308 
Changes  in  abdominal  viscera,  813 
in  bronchial  glands,  313 
in  heart  and  blood,  313 
in  lung,  308-313 
in  pleura,  313 
Prognosis,  342-345 
Cause  of  death,  345 
Mortality,  342,  343 
Symptoms,  319 

Alimentary  tract,  state  of,  330 

Cerebral.  329,  330 

Chills,  characters,  in,  318 

Cou^h,  characters,  in,  322 

Critical  phenomena,  331 

Dyspnoea,  characters,  321,  322 

Expectoration,  characters,  322 

Herpetic  eruptions,  occurrence,  328, 329 

Indicating  danger,  331    . 

Objective,  334-339 

Of  abscess  and  gangrene,  332 

Of  bilious  and  gastric  form,  884 

Of  latent  form,  334 
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Pneumonia,   Croupous— Symptoms:    Of 
purulent  infiltration,  ^2 
Pain,  characters,  322 
I'hysical  signs,  334-339 
Physiognomy,  328 
PuLse,  characters,  326,  328 
Kespi  ration,  characters,  321 
Sputum,  characters,  322 
Subjective,  319-334 
Surface  of  boiiy,  state  of^  328 
Temperature  in,  324 
Urine,  condition,  330 
Svnonvms,  307 
Treatment,  345-352 

Alcoholic  stimulants,  use,  348 

Antiseptics,  use,  352 

Carbonate    of    ammonium,    digitalis, 

mu8k,  camphor,  etc.,  use,  349 
Cardiac  depressants,  danger,  346 
Cold,  use,  349 
Counter-irritation,  questionable  utility 

of,  347 
Diet  in,  347,  348 
Expectorants,  use,  347 
Of  convalescence,  351 
Of  delirium,  351 
Of  senile  variety,  351 
Opium,  use,  348 
Quinia,  use,  350 

Reduction  of  temperature  in,  349 
Rest  in,  value,  347 
Venesection,  harm  fulness,  346 
Pneumonia,  hy{K)static,  258 
Pnoumo-hydropericardium,  791 
Pneumo-hydrothorax  complicating  phthisis, 

404 
Pneumonokoniosis,  454 

Definiticm,  etioloj^y,  and  history,  454 
Diagnosis  and  pro^^nosis,  459 
Pathology  and  morbid  anatomy,  456-459 
Symptoms  and  treatment,  459 
Pneumo-pericardial  friction  sound,  509 
Pneumo-pericardium,  790 
Pneumothorax,  573 
Definition,  573 
Diagnosis,  580 
Etiology,  573 

Age  and  sex,  influence  on  causation,  576 
Traumatic  causes,  574 
History,  573 

Pathological  anatomy,  576 
Air,  quantity,  576 
Heart,  displacement,  577 
Opening,  shape  and  seat,  576 
Prognosis,  581 
Synifitoms,  578 

Pain,  seat  and  characters,  578 
Physical  signs,  578-580 
Respiration,  characters,  578 
Treatment,  581,  582 
Diet,  582 

Opium  and  morphia,  use,  581 
Paracentesis,  581 
Stimulants,  581 
Pollen  of  plants,  influence  on  causation  of 
asthma,  192 
theory  of  origin  of  hay  asthma,  216 


Polypus,  nasal,  53,  54 

Post-mortem  heart-clots,  735 

Potain's  syphon,  use,  in  purulent  pleurisj, 

655 
Potassium  acetate,  use,  in  pericarditis,  784 
bicarbonate,  use,  in  cardiac   thrombosis, 

745,  746 
chlorate,  use,  as  an  injection  in  peeado- 
membranous  laryngitis,  lOo 
in  purulent  pleurisy,  562 
bromide,  use,  in  bronchial  astlima,  204 
in  bronchitis,  179 
in  chronic  inflammation  of  epiglottifi, 

110 
in  hyper-  and  paroesthcsia  of  Inrrnx, 

64* 
in  laryngismus  stridulus,  73 
in  pulmonary  hydatids,  470 
iodide,  use,  in  acute  catarrhal  larrngitiB, 
97,99 
in  acute  tracheitis,  136 
in  bronchial  asthma,  207 
in  chronic  bronchitis,  182 
in  chronic  phlebitis,  848 
in  panilysis  of  the  larj'nx,  91 
in  pericardial  effusions,  784 
in  pleurisy,  520 

in  pseudo-membranous  laryngitis,  105 
in  pulmonary  hydatids,  470 
in  thoracic  aneurism,  818 
in  vesicular  em])hysema,  246,  247 
nitrate,  use,  in  bronchial  asthma,  203 
Predisposing  causes  of  asthma,  190 
of  bronchitis,  165 
of  gangrene  of  the  lung,  301 
of  hay  asthma,  212 
Pregnancy,  influence  on  causation  of  hie- 
moptysis,  278 
of  pernicious  anaemia,  900 
of  pulmonary  phthisis.  396 
Pressure  symptoms  in  aneurism  of  the  pul- 
monary artery,  834 
of  abdominal  aneurism,  821 
of  goitre,  975 
of  mediastinal  abscess,  862 

tumors,  872,  873 
of  thoracic  aneurism,  804-807 
upon  aorta,  for  relief  of  thoracic  aneu- 
rism, 816 
Prevention  of  angina  {pectoris,  760 
of  phthisis,  444-446 
of  pulmonary  embolism,  388 
Preventive   treatment  of  functional    heart 

disease,  755 
Priapism  in  lenkoemia,  914 
Prognosis  in  lardaceous  spleen,  968 
in  pseudo-membranous  laryngitis,  1 03 
in  simple  tracheitis,  135 
in  valvular  heart  disease,  680 
of  acute  catarrhal  laryngitis,  96 

congestion  of  the  spleen,  955 
of  adherent  pericardium,  788 
of  amesthesia  of  the  larynx,  67 
of  angina  pectoris,  760 
of  asthma,  200 
of  atelectasis,  255 
of  atrophic  emphysema,  249 
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Prognosis  of  bronchial  dilatation,  230 
of  bronchitis,  177 
of  cancer  of  the  lung,  465 

of  the  pleura,  584 
of  cardiac  thrombosis,  744 
of  catarrhal  pneumonia,  868 
of  chronic  congestion  and  enlargement  of 

the  spleen,  959 
of  chronic  laryngitis,  124 

nasal  catarrh  from  defective  respira^ 
tion,  46 
of  croupous  pneumonia,  342 
of  dilatation  of  the  heart,  635 
of  embolic  splenic  abscess,  964 
of  embolism  of  the  superior  mesenteric 

artery,  838 
of  endocarditis,  650 
of  epiglottic  ulceration.  112 
of  exophthalmic  ^itre,  765 
of  fatty  degeneration  of  the  heart,  616 
of  fibro-serous  pleurisy,  518 
of  functional  heart  disease,  753 
of  gangrene  of  the  lung,  303 
of  haemoptysis,  290 
of  liflpraothorax,  583 
of  hay  asthma,  222 
of  hemorrhagic  pleurisy,  568 
of  Hodgkin'b  disease,  9*30 
of  hydatids  of  the  pleura,  586 
of  hydrothorax,  572 
of  hyper-  and  parsesthesia  of  the  larynx, 

64 
of  hypertrophy  of  the  heart,  629 
of  laryngeal  oedema,  116 
of  laryngismus  stridulus,  72 
of  leukspmia,  920 
of  mediastinal  tumors,  876 
of  morbid  growths  of  larynx,  130 

of  trachea,  141 
of  pericarditis,  781 
of  pernicious  anaemia,  906 
of  phthisis,  419 
of  pneumonokoniosis,  459 
of  pneumothorax,  581 
of  pulmonary  abscess,  300 

congestion  and  oedema,  262 
embolism,  388 
hydatids,  470 
of  purulent  pleurisy,  648 
of  simple  lymphangitis,  990 
of  stenosis  of  the  aorta,  827 

of  the  trachea,  143 
of  syphilis  of  the  lungs,  453 
of  ulceration  of  the  trachea,  139 
of  vesicular  emphysema,  244 
Progressive  pernicious  anaemia,  898 
Prophylaxis  of  acute  catarrhal  laryngitis, 
96 
of  hspmophilia,  938 
of  phthisis,  444-446 
Prune-juice  expectoration,  significance  in 

pneumonia,  319,  344 
Pseudo-membranous  bronchitis,  173 

laryngitis,  100 
Puerperal  state,  influence  on  causation  of 
phlegmasia  dolens,  846 
of  pulmonary  emboUsm,  377 


Puerperal  condition,  influence  on  cau«etion 

of  purulent  pleurisy,  540 
Pulmonary  apoplexy,  293 

Definition  and  history,  293 
Diagnosis,  etiology,  and  symptoms,  294 
Prognosis  and  treatment,  295 
and  haemoptysis,  complicating  cardiac 
thrombosis,  734 
artery,  closure  of,  with  perfect  ventricular 
septum,  in  cyanosis,  702 
combined  stenosis  and  atresia  of,   in 
cyanosis,  706 
Pulmonary  Artery,  Diseasfs  of,  833 
Chronic  endarteritis  (atheroma;  arterio- 
sclerosis), 833 
Dilatation  and  aneurism,  833 
Rupture  of  pulmonary  artery,  835 
Stenosis  of  trunk  or  main  branches,  834 
Thrombosis  and  embolism,  835,  836 
Pulmonary  artery  and  right  conus  arteri- 
osus, defects  of,  690 
and   vessels,   anatomy  of,    relation  to 
haemoptysis,  269-272 
disease,  influence  on  causation  of  cardiac 
hypertrophy,  622,  623 
influence  on  tricuspid  regurgitation,  678 
Pulmonary  Embolism,  373 
Classification,  373 
Death,  cause  of,  380,  381 
Definition,  373 
Diagnosis,  387 
Etiology,  374 
Diseases  of  thoracic,   abdominal,   and 
pelvic  viscera,  influence  on  causa- 
tion, 375 
Puerperal  state,  influence  on  causation, 

377 
Source  of  emboli,  374,  375 
Surgical  aflections  as  a  cause,  377 
History,  373 

Pathology  and  morbid  anatomy,  382 
Effects  of  emboli,  383 
Infarctions,  mechanism  of  production, 

384,  385 
Specific  and  septic  emboli,  effects,  386 
Prevention  of,  388,  389 
Prognosis,  388 
Symptoms,  378 

Dyspnoea,  characters  of,  379-381 
Of  benign  form,  382 
Of  grave  form,  380 
Of  sudden  form,  379 
Physical  signs,  381 
Physiognomy  in,  379-381 
Sputa   sanguinolent,  in   benign   form, 
382 
Treatment,  388 
Carbonate  of  ammonium  and  bicarbo- 
nate of  sodium,  use  as  solvents,  389 
Counter-irritation  and  venesection,  use, 

390 
Purgatives,  use,  390 
Surgical  measures,  389 
Pulmonary  Hydatids,  466 

Definition,  etiology,  and  synonyms,  466 
Diagnosis,  469 
History,  466 
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Pulmonary  Hydatids— Morbid  anatomj, 
467 
Prognosis,  470 
Symptoms,  468 
Treatment,  470 

Anthelmintics,  use,  478 
Of  old  suppurating  cysts,  471 
Paracentesis  in,  470 
Potassium  bromide  and  iodide,  470 
Surgical  measures,  471 
Pulmonary  hypersemia  in  mitral  stenosis, 
666,  667 
infarction,  lesions  of,  288 
orifice,  narrowing  or  closure  of,  as  a  cause 

of  cardiac  malformation,  694 
phthisis,  391 
regurj^itation,  676 
stenosis,  674 
vein^  anatomy  of,  270 
Pulsating  empyema,  546 
Pulsation  in  abdominal  aneurism,  822 
jugular  and  epigastric,  in  tricuspid  regur- 

^tation,  679 
seat  of^  in  aneurism  of  the  cardiac  axis,  841 
Pulse,  characters,  in  chronic  myocarditis, 
608,  609 
in  endocarditis,  647 
in  fatty  defeneration  of  the  heart,  615 
in  leuksemia,  913 
in  pericarditis,  774 
in  thoracic  aneurism,  808 
in  acute  miliary  tuberculosis,  479 

Q. 

Quinia,  use,  in  acute  congestion  of  spleen, 
956 

in  acute  miliary  tuberculosis,  480,  482 

in  anpesthesia  of  the  larynx,  68 

in  bronchitis,  79, 181, 1»2 

in  catarrhal  pneumonia,  370,  371 

in  chronic  congestion  and  enlargement 
of  the  spleen,  959 

in  croupous  pneumonia,  350 

in  endocarditis,  651 

in  fever  following  haemoptysis,  292 

in  gangrene  of  the  lungs,  305 

in  hay  asthma,  224 

in  Hodgkin's  disease,  931 

in  hyper-  and  parsrathesia  of  larynx,  65 

in  laryngismus  stridulus,  73 

in  leukaemia,  921 

in  pericarditis,  784 

in  psendo  membranous  laryngitis,  105, 
108 

in  pulmonary  phthisis,  438 

in  purulent  pleurisy,  549 

in  simple  lymphangitis,  990,  991 
tracheitis,  135 

in  valvular  heart  disease,  685 
hydrobromate  of,  hypodermic  use,  in  pul- 
monary congestion  and  oedema,  264 

B. 

Hagweed,  influence  on  causation  of  asthma, 
215.  216 


Kftle  crepitant  of  croupous  pneumonia,  335 

redux  of  croupous  pneumonhi,  338      ' 
Recovery  from  pulmonary  phthisis,  420-423 
Recurrence  of  pulmonary  phthisis,  424 
Redness  of  skin,  one>sidea,  in  goitre,  995 
Reduplication  of  second  sound  in   mitral 

stenosis,  668 
Reflex  causes  of  laryngismus  stridulus,  70 

symptoms  of  nasal  polypus,  53 
R^iminal  treatment  of  pulmonary  phthisis, 

432 
Regurgitation,  aortic,  659 
mitral,  669 
pulmonary,  676 
tricuspid,  677 
Relapse  in  croupous  pneumonia,  frequency, 

326 
Remissions,  frequency,  in  acute  catarrhal 

laryngitis,  94 
Remittence  of  pulse  in  croupous  pneumonia, 

328 
Remittent  pneumonia,  334 
Resection  of  ribs  in  purulent  pleurisy,  557- 

562 
Resolution  stage  of  croupous  pneamoni]< 

lesions,  310 
Resonance,  subclavicular,  in  pleurisy,  501- 

503 
Respiration,  characters,  in  catarrhal  pneii* 
monia,  359-363 
in  chronic  bronchitb,  171 
in  collapse  of  lung,  252 
in  croupous  pneumonia,  321 
in  fibro-serous  pleurisy,  495,  497 
in  morbid  growths  of  trachea,  140 
in  pneumothorax,  578 
in  pseudo-membranous  laryngitis,  102 
in  pulmonary  phthisis,  403 
Respirator,  use,  in  chronic  laryngitis,  126 
Respiratory  power,  defective,  relation  of,  to 
catarrhal  pneumonia,  356 
sounds  in  emphysema,  238 
in  purulent  pleurisy,  543 
Rest,  absolute,  necessity  of,  in  croupous  pneu* 
monia,  347 
in  treatment  of  thoracic  aneurism,  817 
necessity,  in  endocarditis,  651 
value,  in  cardiac  hypertrophy,  630 

in  acute  and  chronic  phlebitis,  846,  848 
in  dilatation  of  the  heart,  636 
and  quiet,  necessity  of,  in  haemoptysis,  291 
value,  in  cardiac  thrombosis,  745,  746 
Retention-cysts  of  trachea,  141 
Reticular  lymphangitis,  symptoms,  987 
Retina,  condition  of,  in  leukaemia,  911 
Reybard's  trocar,  use,  in  pneumothorax,  58  • 
Rheumatic  bronchitis,  172 

pleurisy,  564,  565 
Rheumatism,  acute,  influence  on  causatior 
of  endocarditis,  645 
as  a  cause  of  j)ericarditis,  770 
influence  on  causation  of   paralysis  of 
vocal  cords,  82 
of  valvular  heart  disease,  655,  661, 
666^  671 
and  gout,  influence  on  causation  of  pleu- 
risy, 493 
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Bheumatism  and  guut  of  purulent  pleurisy, 

540 
Rhinoecope,  history  of,  21 
Rhythm  of  endocardial   murmurs,  method 

of  determining,  653 
Ribs,  resection  of,    in   purulent   pMurisy, 

557 
Rickets,  influence  on  causation  of  laryngis- 
mus stridulus,  70 
Right  ventricle,  physical  signs  of  hypertro- 
phy of,  627 
Rigors  in  croupous  pneumonia,  320 
Rupture  of  splenic  abscess,  963 
of  the  aorta,  823 
of  the  coronary  artery,  833 
of  the  heart,  spontaneous,  617 
of  the  pulmonary  artery,  835 
of  the  spleen,  971 
of  thoracic  aneurism,  815 
• 

S. 

Sacculated  form  of  bronchial  dilatation,  230 
Salicylate  of   sodium,   use,   in    rheumatic 

bronchitis,  181 
Sanitaria  for  phthisical  patients,  430 
Sarcoma  of  larynx,  128-130 
of  nasal  passages,  55 
of  thyroid  gland,  998 
of  the  heart,  637 

of  the  mediastinum,  frequency  and  his- 
tory, 865-867 
Scarification  in  laryngeal  oedema,  116 
Schrotter's  tubes,  use,  in  perichondritis  and 
chondritis  of  larynx,  121 
dilators,  in  laryngeal  oedema,  117 
Schultze's    granule-masses,   absence  o(   in 
blcMod  of  pernicious  anemia,  902 
in  blood  of  Hodgkiu's  disease,  924 
increase  of,  in  leukaemia,  912 
Season,  influence  on  causation  of  bronchitb, 
168 
of  croupous  pneumonia,  315,  316 
of  haemoptysis,  277 
Seat  of  collapse,  in  atelectasis,  253 
of  lesions,  in  croupous  pneumonia,  812 
of  nasal  polypus,  53 
of  oedema  of  the  lungs,  260 
of  pulmonary  emboli,  383 
of  rupture  of  the  aorta,  823 
of  tracheal  ulcers,  138 
Sea-voyages,  benefit  upon  course  of  pulmo- 
nary phthisis.  433 
value,  for  relief  of  hay  asthma,  222 
Secondary  nature  of  pericarditis,  770 

pleurisies,  etiology,  492 
Secretion,  alterations  of,  in  chronic  pharyn- 
gitis, 122 
Semi-lunar  ganglion,  lesions,  in  Addison's 

disease.  944 
Senegse,  use,  in  bronchitis,  179 
Senile  pneumonia,  treatment,  351 
Sensation  of  larynx-perversion,  61 
Sensations,  peculiar  cardiac,  in  hypertrophy 

of  the  heart,  626 
Septum,  deflected,  as  a  cause  of  chronic 
nasal  catarrh,  44 
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Septum  of  auricles,  defects  of,  cardiac  mal- 
formations, 689 
and  foramen  ovale  malformations,  689 
ventriculorum,  patency    of,  in    cardiac 
malformations,  690 
theories  regarding  patency,  699 
Sequelae  of  asthma,  189 
of  cardiac  thrombosis,  733 
of  catarrhal  pneumonia,  364 
of  emphysema,  239 
of  fibro-serous  pleurisy,  512 
of  haemothorax,  582 
Sex,  influence  on  causation  of  angina  pec- 
toris, 759 
of  aortic  obstruction,  655 
of  asthma,  190 
of  cardiac  thrombosis,  722 
of  chronic  myocarditis,  607 
of  chronic  pharyngitis,  121 
of  croupous  pneumonia,  314 
of  exophthalmic  goitre,  764 
of  fatty  degeneration   of  the  heart, 

613 
of  fibro-serous  pleurisy,  492 
of  gangrene  of  lung,  302 
of  haemophilia,  933 
of  haemoptysis,  276 
of  hay  asthma,  212 
of  Hodgkin's  disease,  922 
of  laryngeal  oedema,  113 
of  laryngismus  stridulus,  70 
of  leukaemia,  909 
of  mediastinal  tumors,  871 
of  perichondritis  and  chondritis  of 

larynx,  118 
of  pernicious  anaemia,  899 
of  pneumothorax,  576 
of    pseudo-membranous     laryngitis, 

101 
of  thoracic  aneurism,  803 
Sexual  excess,  influence  on  causation  of  ex- 
ophthalmic goitre,  765 
of  functional  heart  disease,  752 
of  hypertrophy  of  the  heart,  619 
avoidance  of,  in  functional   heart  dis- 
ease, 755 
Shape  of  heart  in  hypertrophy,  624 
Shoemakers,  frequency  of  mediastinal   tu- 
mors in,  871 
Shrinkage  of  lung  in  pulmonarv  phthisis, 

417 
Silver  nitrate,  spray,  use,  in  acute  catarrhal 
laryngitis,  97,  99 
use,  in  chronic  inflammation  of  epiglot- 
tis, 110 
in  chronic  laryngitis,  125,  126 
in  epiglottic  ulceration,  112 
in  erosion  of  epiglottis,  1 1 1 
in    inflammatory    non- hypertrophic 

form  of  chronic  nasal  catarrh,  47 
in  laryngeal  oedema,  116 
in  simple  tracheitis,  135 
Simple  lymphangitis,  983 
Skin,  color,  in  chlorosis,  895 
in  pernicious  anaemia,  901 
discoloration    of,    in   Addison's   disease, 
940 
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Skin,   state    of,    in    croupous    pneumonia, 
328 
tumors  o^  in  Hodgkin's  disease,  925 
Skodaic  resonance  on  percussion  in  pleurisy, 

601-503 
Sodium    bicarbonate   and    borate,   use,  in 
chronic  laryngitis,  125 
sulphate,  use,  in  Addison's  disease,  938 
Soil,  humidity  of,  influence  on  causation  of 

phthisis,  396 
Souffle  in  abdominal  aneurism,  822 
Southey's  capillary  tubes,  use,   in   hydro- 
thorax,  572 
Spasm  of  diaphragm,  distinguished  from 
asthma,  199 
of  fflottis  in  adults,  74 
of  larynx  in  children,  70 
theory  of  origin  of  asthma,  193,  194 
Special  senses,  modifications  of,  in  Hodg- 
kin's  disease,  925 
in  leukaemia,  911 
Specific  and  septic  emboli  of   the  lungs, 
386 
fevers,  influence  on  causation  of   acute 

splenic  congestion,  953 
fferm  of  croupous  pneumonia,  319 
Sphygmograph,  value,  in  diagnosis  of  tho- 
racic aneurbm,  809 
Splashine  sound  in  pneumothorax,  580 
Spleen,  cnanges  in,  ih  tricuspid  regurgita- 
tion, 678,  679 
Spleen,  Diseases  of,  952 
Acute  Congestion  off  953 
Diagnosis,  955 
Etiology,  953 

Pathology  and  morbid  anatomy,  955 
Prognosis,  955 
Symptoms,  954 
Treatment,  956 
Chronic    Congestion    and    Enhrgement  o/", 
956 
Diagnosis,  958 
Etiology,  956 

Malaria,  influence  of,  956 
Pathological  anatomy,  957 
Prognosis,  959 
Symptoms,  957 
Treatment,  959 
Arsenic,  use,  960 
Extirpation,  results  of,  960 
Ice,  locally,  960 
Iodine,  use,  960 
Iron,  use,  960 
Local,  960 
Quinia,  use,  960 
Echinococcus  of  968 
Diagnosis,  969 
Morbid  anatomy,  970 
Prognosis,  970  ' 
Symptoms,  968 

Size  and  characters  of  the  tumor, 
969 
Treatment,  970 
EMolic  Absce^  of  963 
Diagnosis  and  prognosis,  9(>4 
Etiology,  963 

Micro-organism,  influence  of,  963 


Spleen,   Diseases  op  —  Embolic  Ab^cen: 
Prognosis,   symptoms,   and    treat- 
ment,  964 
Hemorrhagic  Ir^aretionf  960 
Etiology,  961 
Pathological  anatomy,  961 

Infarcts,  seat  and  characters,  Q61,  962 
Symptoms,  9G1 
Lardcuoeom  SpteeUy  966 
Diagnosis,  967 
Etiology,  966 

Pathological  anatomy,  967 
Prognosis,  symptoms,  and   treatment, 
966,  968 
PeritpUnitia,  965 
Etiology,  965 

Pathological  anatomy,  965 
Evgture^  971 
Pathological  anatomy,  972 
Symptoms  and  course,  972  • 
SpknitU,  962 

Pathological  anatomy,  963 
Symptoms,  962 
SyfinHs  of  970 
Tubercle  of  972 
ISmora  of  973 
Spleen,  displacement  of.  in  pleurisy,  497, 
507 
enlargement  of,  in  Hodgkin's  disease,  924 

in  leukaemia,  914 
influence  of,  in  production  of  blood-cor- 
puscles, 889 
on  blood-formation,  884 
lesions,  in  Addison's  disease,  943 
in  Uodgkin's  disease,  927 
in  leukaemia,  916 
in  melanemia,  897 
Splenic  abscess,  difRise,  962 

enlargement  in  svphilis,  971 
Splenitis,  962 
Spot,  pneumonic,  328 

Spray-protlucers,  proper,  in  chronic  laryn- 
gitis, 125,  126 
Sputa,  characters,  in  catarrhal   pneumonia, 
359  361 
in  pneumonokoniosis,  455,  459 
in  pulmonary  phthisis,  401 
in  fibroid  phthisis,  441 
sanguinolent,  in  pulmonary  embolism,  382 
Sputum  of  croupous  pneumonia,  322 
Starvation  method  of  treatment  of  thoracic 

aneurism,  816 
Steam,  inhalations,  in  chronic  pharyngitis, 

126 
Stenosis,  aortic,  654 
mitral,  665 
of  trachea,  142 
of  the  trunk  and  main  branches  of  the 

pulmonary  artery,  834 
pulmonary,  674 
tricuspid,  677 
Stills,  Moreton,  on  causation  of  cyanosis;, 

713 
Stitch  in  the  side  in  pleurisy,  493 
Stimulants  in  catarrhal  pneumonia,  371 
use,  in  abscess  of  lung,  300 
in  Addison's  disease,  948 
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^^L^^  8tiixiu]iiotii,  itae,  in  angina  pecUiris,  760 

Symptoms   and    treatment   of   pyopericai^        ^^H 

^^^^H           tn  cardiac  throinbosl^  74(> 

dium,  790                                                 ^^^H 

^^^^H          in  collapse  of  ihe  lung.  '25(5 

of  abdonjiual  :u]  cur  ism,  821                               ^^^H 

^^^^^H          in  eroupous  pneumonia,  348 

of  acute  catarrhal  laryngitlB,  93                        ^^^| 

^^^^H          in  funiUional  heart  diHeasti,  753 

congestion  of  the  spleen,  954                    ^^^| 

^^^^H          Id  pulmonary  phthisis,  435 

coryza,  41                                                  ^^H 

^^^^H          in  pHeudomembranDUs  laryn^tis,  108 

miliary  luWrculosis,  478                            ^^^| 

^^^^^          in  fliDiple  lymphangitis,  991 

myocarditis,  606                                         ^^H 

^^^^^           in  thmmbottis  ami  embolism  of  ihe  pul- 

phlebitis,  845                                                ^^^H 

^^H                           mnnary  artery,  ^^^ 

of  Addison's  disease,  940                                   ^^^| 

^^m          Stomach,  diBeaae  of,  influence  on  causiLtiim 

of  adherent  ^lericardium,  786                          ^^^| 

^^1                          of  ])ulmonury  emboliBm,  375 

of  auosthe^iii  of  larynx,  66                               ^^^| 

^^H                   diHplaceTnent  of,  507 

of  aneurism  of  the  citIjoc  axis,  841                 ^^^H 

^^m           Stomachic  081  hnm,  193 

of  the  coronary  artery,  S31                                ^M 

^^H           SLraiD,  influence  on  caiisalion  of  tbomdc 

of  the  inferior  mesenteric  artery,  839               H 

^^B                          aneurism.  802 

of  the  superior  mesenteric  artery,  8!46               H 

^H          Strapping  of  chest  in  pleurisy,  620 

of  angina  twctoris,  755  -757  ^^^H 
of  aortic  onstructloo,  656                                 ^^^M 

^H           Stricture  of  trachea,  142 

^^^         Strychnia,  use,  in  acute  myocarditis,  606 
^^^^H          in  Addifton  8  dibeai»e,  948 

regurgiution,  661                                      ^^H 

of  atheroma  of  aorta.  SOU                                 ^^^B 

^^^^^1          in  aiUBsthesia  of  larynjc,  t)6 

of  atrophic  form  of  chronic  nasal  catarrl^              ^M 

^^^^^B          in  paralysis  of  larynx,  91 

_^d 

^^^^H          in  pfieud^Hmembrunnus  laryngitis,  108 

lobar  emphysema,  248                               ^^^H 

^^^^^H          in  respiratory  faihire  of  catarrhal  pneii- 

of  bronchml  dilatation,  228                              ^^H 

^^^^^B 

of  brown  induration  of  lungs,  257                   ^^^| 

^^^^P         in  Tal volar  heart  disease,  685 

of  the  caisson  disease,  854                                  ^^^H 

^^^^^           in  vehicular  omphyBema,  216 

of  cancer  of  the  lungs,  461,  462                       ^^H 

^H          Su^jclaviftii  aneuriijm,  localiwition  of,  813 

of  cancer  of  pleura,  584                                    ^^^| 

^^H          Subjective  symptoms  of  croupous  pneumiv 

of  cardiac  malformations^  709                          ^^^| 

^H                                  319 

ihrom  bonis,  720                                                ^^^H 

^^1           SuecuHBion  sound  in  pneumothorax,  579 

of  catarrhal  pneumonia,  356                            ^^^| 

^^m           Sudden  or  fatal  form    of  puimonary  em  bo 

of  chlorosis,  895                                                   ^^^B 

^^H                            lism,  symptoms,  379 

of  chorea  of  larynx,  76                                     ^^^| 

^^1           Suffocation,  sense  of,  in  laryngeal  csdema. 

of  chronic  bronchitis^  174                                   ^^^| 

^B                          114 

congestion  of  spleen,  957                             ^^H 

^^m           Hulpbur,  use,  in  pulmonary  phthids,  436 

endarteritis  of  the  coronary  artery,         ^^H 

^^H           Sulphuretted   hydrogen,  nee,   in   bronchial 

828                                                                ■ 

^H                          asthma^  209 

inflammation  of  epiglottia,  UO                  ^^H 

^^■^          Sulphuric  acid,  use,  in  epiataxis,  51 
^^^^^    Superior  tracheotomy,  148,  153 

laryngitis,  121                                                 ^^^| 

myocarditis,  608                                            ^^^| 

^^^^H  Suppurating  liydatid  cysts,  treatment,  471 

nasal  catarrh  due  to  necrosis,  49                     S 

^^^^1   Bappuration,  influence  on  causation  of  lar- 

from  oflseous  and  membranous  oh-        ^^B 

^^^^^                   daceous  spleen,  9€6 

struct! on,  44                                        ^^^H 

^H              of  veins,  844,  846 

of  oollftpge  of  lung,  252                                     ^^H 

^^H           Suppurative  rayoeardltiB,  acute,  604 

of  croupous  pneumonia,  319                             ^^H 

^■^          Suprarenal  bodies,  an^tmaUes,  949 

of  dilatation  of  the  heart,  634                          ^^H 

^^^^_           atrophy  of,  949 

of  trachea,  144                                          ^^^H 

^^^^H          changes  in,  in  Addison's  disease,  942 

of  echinoooocus  of  spleen,  968                        ^^H 

^^^^H          cysts  of.  949 

of  embolic  abscess  ot  spleen,  964                     ^^H 

^^^^^H          de^encmtioDii  of,  949 

of  embolism  of  the  coronary  artery,  832                ^M 

^^^^^          inflammation  of,  949 

of  the  superior  mesenteric  artery,  837              ^| 

^^■^^           tumors  of,  949 

of  endocarditis,  646'649                                    ^^M 

^^m          Surg^ical  aflbctions,  influence  on  causation 

of  epiglottic  ulceration*  112                              ^^^H 

^^H                           of  pulmonary  emboTiam,  376 

of  exophthalmic  goitre,  762                               ^^^H 

^^H                measures  in  pulmonary  emboJism,  390 

of  fatty  degeneration  of  the  hearty  014            ^^^| 

^^"                treatroenl  of  paralysis  of  vocal  cords.  89 

inflltratinn  of  the  heart,  012                      ^^^| 

r                           of  purulent  pleurisy,  649 

^^            Sympathetic  ganglia,  lesions,  in  pernicious 

of  fibroid  phthisis,  441                                      ^^^| 

of  6bro-serous  pleurisy,  493                              ^^^| 

^^L                            aniemia,  91^5 

of  functional  heart  disease,  747-749                ^^^| 

^^H               system,  relation  of  Addison's  disease  to, 

of  gangrene  of  lung,  302                                ^^H 

^M 

of  goitre,  914  ^^H 
of  hs!tnophilia,  934                                         ^^H 

^^1           Sympt4>ms  and  course  of  ssthma,  186 

^^m                   of  bronchial  asthma,  185 

of  hiemoptysb,  281                                           ^^H 

^B               and  treatment  of  atheroma  of  the  aorta, 

of  luemothoraz,  582                                         ^^^| 

^^^^                  800 

of  bay  asthma,  218                                            ^^H 

^^^^K           of  bydropericardium,  789,  790 

of  hemorrhagic  infarction  of  spleen,  961              ^M 

^^^^^1          of  pneumo-hydropericardium,  791 

pleurisy,  567                                               ^^H 
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STmptoms  of  Hodekin's  dkease,  923 
of  hydatids  of  pleura,  585 
of  hydrothorax,  571 
of  hypersesthesia  of  larynx,  62 
of  liypertrophy  of  the  heart,  624 
of  hysterical  atTections  of  glottis,  83 
of  inflammatiQU  of  epiglottis,  109 
of  inflammatory  non-hypertrophic  form 

of  nasal  catarrh,  47 
of  lardaceous  spleen,  966 
of  laryngeal  oedema,  113 
of  laryngismus  stridulus.  70 
of  leuksemia,  910 
of  mediastinal  abscess,  862 

tumors,  822 
of  mitral  regurgitation,  671 

stenosis,  667 
of  morbid  growths  of  larynx,  130 

of  trachea,  140 
of  nasal  polypus,  53 
of  occlusion  of  the  coronary  artery,  831 

of  the  aorta,  82-3 
of  parsesthesia  of  larynx,  64 
of  paralysis  of  abductors  of  vocal  cords, 
87,88 
of  adductors  of  vocal  cords,  82 
of  central  adductors  of  vocal  cords,  85 
of  constrictors  of  larynx,  80 
of  external  tensors  of  vocal  cords,  86 
of  tensors  of  vocal  cords,  85 
of  the  whole  larynx,  79 
of  pericarditis,  773 
of  perichondritis  and  chondritis  of  the 

larynx,  118 
of  pernicious  anaemia,  900 
of  phlegmasia  dolens,  847 
of  pneum^okoniosis,  458 
of  pneumothorax,  578 
of  pseudo-membranous  laryngitis,  101 
of  pulmonary  abscess,  297 
apoplexy,  294 
congestion  and  oedema,  260 
embolism,  378 
hydatids,  468 
phthisis,  400 
stenosis,  675 
of  purulent  pleurisy,  542 
of  rheumatic  pleurisy,  565 
of  rupture  of  the  aorta,  824 
of  the  heart,  617 
of  the  spleen,  972 
of  sarcoma,  carcinoma,  and   fibroma  of 

nasal  passages,  55 
of  simple  lymphangitis,  987 

tracheitis,  133 
of  spasm  of  the  glottis  in  adults,  74 
of  splenitis,  962 
of  stenosis  of  the  aorta,  826 
of  the  pulmonary  artery,  835 
of  trachea,  142 
of  syphilis  of  the  lung,  451 
of  termination  of  pneumonia  in  abscess, 

332 
of  thoracic  aneurism,  803 
of  thrombosis  and  embolism  of  the  cor- 
onary artery,  832 
of  the  pulmonary  artery,  836 


Symptoms  of  tricuspid  regurgitation,  679 
stenosis,  677 
of  ulceration  of  trachea,  139 
of  vesicular  emphysema,  233,  236 
Syncope  and  suffocation  in  pulmonary  em- 
bolism, 379-381 
in  cardiac  thrombosis,  730 
Synonyms  of  Addison's  disease,  939 
of  bronchial  asthma,  184 
of  bronchial  dilatation,  227 
of  bronchitis,  164 
of  cancer  of  the  lungs,  460 
of  cardiac  thrombosis,  718 
of  catarrhal  pneumonia,  353 
of  chronic  laryngitis,  121 
of  croupous  pneumonia,  307 
of  gangrene  of  lung,  301 
of  ffoitre,  974 
of  hiemophilia,  932 
of  haemoptysis,  266 
of  hay  asthma,  210 
of  Hodgkin's  disease,  921 
of  laryngeal  oedema,  112 
of  leukaemia,  908 
of  lymphangitis,  986 
of  perichondritis  and  chondritis  of  the 

larynx,  117 
of  pernicious  anaemia,  898 
of  pleurisy,  483 
of  pneumonokoniosis,  454 
of  pulmonary  abscess,  296 
embolism,  393 
hvdatids,  466 
phthisis,  391 
of  purulent  pleurisy,  539 
of  simple  tracheitis,  133 
Syphilis,  influence  on  causation  of  abduc- 
tors of  vocal  cords,  87 
of  aneurism  of  the  coeliac  axis,  841 
of  chronic  myocarditis,  607 
of  goitre,  977 
of  lardaceous  spleen,  966 
of  leukaemia,  910 
of  paralvsis  of  adductors  of  vocal 

cords,  *82 
of  pleurisy,  493 
of  thoracic  aneurism,  803 
of  the  heart,  637 
Syphilis  of  the  Lung,  447 

Definition,  history,  and  etiology,  447 
Diagnosis  and  prognosis,  453 
Morbid  anatomy,  451 
Pathology,  448 
Symptoms,  451 
Treatment,  453 
Syphilis  of  the  spleen,  970 
Syphilitic  and  chronic  laryngitis,  123 

aisease  of  the  lung,  447 
Syphon  process  of  draining  pleural  cavity, 
555,  556 
use  of,  in  thoracentesis,  530,  531 


Tannic  acid,  use,  in  chronic  laryngitis,  126 
Tapping  in  gangrene  of  the  lung,  305,  30G 
Tar,  use,  in  chronic  laryngitis,  124 
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Taste  and  smell,  loss  of,  from  nasal  polypus, 

63 
Temperament,  influence   on   causation  of 

hay  asthma,  214 
Temperature,  changes  of^  influence  on  cau- 
sation of  bronchitis,  168 
diurnal  variations,  significance  of,  in  di- 
agnosis of   catarrhal   pneumonia, 
366 
in  acute  catarrhal  laryueitis,  94 
in  acute  miliary  tubercalosis,  478 
in  cancer  of  the  lung,  462 
in  capillary  bronchitis,  171 
in  catarrhal   pneumonia,  368,  360,  361, 

363 
in  croupous  pneumonia,  324-326 
in  endocarditis,  647 
in  fibro-serous  pleurisy,  494 
in  Hodgkin's  disease,  926 
in  leukemia,  913 
in  pernicious  anaemia,  903 
in  pseudo-membranous  laryngitis,  102 
in  pulmonary  phthisis,  404 
in  purulent  pleurisy,  642 
of  pericarditis,  774 
of  the  limb  in  acute  phlebitis,  846 
Termination  of  cardiac  thrombosis,  732 
of  fibro-serous  pleurisy,  612 
of  Hodgkin's  disease,  929 
of  pulmonary  hydatids,  468 
of  purulent  pleurisy,  647 
of  thoracic  aneurism,  816 
Theories  regarding  causation  of  cyanosis, 
712 
origin  of  Addison's  disease,  946 
of  the  caisson  disease,  856 
Thirst  in  croupous  pneumonia,  330 
Thoracentesis,    albuminoid     expectoration 
following,  636 
danger  of,  and  objections  to,  684 
deatli  from,  cause,  636-638 
duration  of  proper  time  to  wait  for  ab- 
sorption, 528 
during  febrile  stage  of  pleurisy,  626 
heart  affections  following,  636,  637 
history  of,  686 
in  fibro-serous  pleurispr,  621 
in  hemorrhagic  pleurisy,  669 
in  hvdrothorax,  673 
in  pleurisy,  indications  for,  621 

mode  of  operating,  630 
in  purulent  pleurisy,  550 
peHbration  of  lung  in,  538 
point  of  puncture,  532-634 
Thoracic  aneurism,  801 
Thorax,  shape  of,  in  emphysema,  2^)6,  237 
Thrill,  in  thoracic  aneurism,  808,  809 
purring,  in  mitral  stenosis,  668,  669 
Thrombosis  and  embolism  of  the  pulmonary 
artery,  836,  836 
of  the  coronary  artery,  832 
of  the  superior  mesenteric  artery,  839 
Thyro-cricotomy,  148-154 
Thyroid  body,  enlargement  of,  in  exophthal- 
mic goitre,  762 
gland,  carcinoma  and  sarcoma  of,  978 
diseases  of.  974 


Tinnitus  aurium,  from  nasal  polypus,  63 
Tobacco,  abuse  of,  influence  of,  on  causation 
of  chronic  laryngitis,  121 
avoidance  of,  in  functional  heart  disease, 

766 
influence  on  causation  of  hypertrophy  of 
the  heart,  619 
of  functional  heart  disease,  752 
use,  in  bronchial  asthma.  204 
Tongue-spatula,    proper    mode    of     using, 

109 
Tongue,  state  ofl  in  catarrhal  pneumonia, 
360 
in  croupous  pneumonia,  330 
Tonics,  use,  in  paralysis  of  larynx,  91 
Toxic  causes  of  anaemia,  889 
Trachea,  dilatation  of,  143,  144 
diseases  of,  133 
hernia  and  fistule,  143 
Trachea,  Morbid  Growths  op,  139 
Diagnosis  and  prognosis,  141 
Etiology,  139 

Pathology  and  symptoms,  140 
Treatment,  141 
Trachea,  stenosis  of,  142,  143 
Trachea,  Ulceration  of,  136 
Prognosis,  139 
Seat,  138 

Symptoms  and  treatment,  139 
Tracheaectasy,  143 
Tracheitis,  complicated,  136 
Tracheitis,  Simple,  133 
Diagnosis  and  prognosis,  134 
Morbid  anatomy,  134 
Svmptoms,  133' 
Treatment,  135 
Tracheocele,  144 
Tracheoscopy,  134 
Tracheotomy,  145 
Accidents  during,  156 
After-treatment,  159 
Complications  arising  after,  161 
Cricotomy,  156 
Indications  for,  1^15 
Inferior  tracheotomy,  155 
Median  tracheotomy,  165 
Methods  of  operating,  155,  156 
Superior  tracheotomy,  163 
Thyro-cricotomy,  154 
tube,  choice,  150 
removal,  161 
Tracheotomy  in  chronic  laryngitis,  128 
in  laryngeal  oedema,  117 
in  paralysis  of  abductors  of  vocal  cords, 

88 
in  paralysis  of  larynx,  89 
in  pseudo-membranous  laryngitis*  107 
in  spasm  of  the  larynx,  75 
Transfusion  in  pernicious  anaemia,  907 
Transposition  of  great  arteries  in  cyanosis, 

707 
Traube's  semi-lunar  space,  tympanitic  sound 

in,  in  pleurisy,  503 
Traumatism,  influence  on  causation  of  fibro- 
serous  pleurisy,  492 
of  leukaemia,  910 
of  lymphangitis,  986 
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Traumatism,  influence  on  causation  of  me- 
diastinal absceau,  861 

of  pericarditis,  770 

of  purulent  pleurisy,  540 
Treatment  of  abdominal  aneurism,  823 
of  acute  catarrhal  laryngitis,  96 

oouKestion  of  spleen,  955 

miliary  tuberculosis,  480 

myocarditis,  606 

phlebitis,  846 
of  Addison's  disease,  948 
of  adherent  pericardium,  788 
of  anaasthesia  of  larynx,  67 
of  aneurism  of  the  coeliac  axis,  842 
of  aneina  pectoris,  760 
of  asthma,  201 
of  atheroma  of  aorta,  801 
of  atrophic  emphysema,  249 
of  atrophic  form  of  nasal  catarrh,  48 
of  bronchial  dilatation,  230 
of  bronchitis,  170 
of  caisson  disease,  858 
of  cancer  of  the  Imigs,  465 
of  cancer  of  pleura,  584 
of  carcinoma  and  sarcoma  of  nasal  pas- 
sages, 56 
of  cardiac  thrombosis,  745 

valvular  disease,  683 
of  catarrhal  pneumonia,  369 
of  chlorosis,  896 
of  chorea  of  the  larynx,  77 
of  chronic   congestion  and  enlargement 
of  spleen,  959 

endarteritis  of  the  coronary  artery, 
830 

inflammation  of  epiglottis,  110 

laryngitis,  124 

myocarditis,  609 

nasal  catarrh  due  to  necrosis,  50 

from  osseous  and  membranous 
obstruction,  44 

phlebitis,  848 
of  collapse  of  the  lung,  255 
of  coryza,  42 

of  croupous  pneumonia,  345 
of  deflected  nasal  septum,  46 
of  dilatation  of  the  heart,  635 

of  the  veins,  850 

of  trachea,  144 
of  echinococcus  of  the  spleen,  970 
of  embolic  splenic  abscess,  965 
of  embolism  of   the  superior  mesenteric 

artery,  839 
of  endocarditis,  650 
of  epiglottic  ulceration,  112 
of  epistaxis,  51 
of  erosions  of  epiglottis.  111 
of  exophthalmic  goitre,  765 
of  fatty  d^eneration  of  the  heart,  616 
of  fatty  infiltration  of  the  heart,  612 
of  fibroid  phthisis,  444 
of  fibroma  of  nasal  passages,  56 
of  functional  heart  disease,  753 
of  gangrene  of  lung,  305 
of  goitre,  979 
of  hay  asthma,  222 
of  haemupericardium,  789 


Treatment  of  hemophilia,  938 
of  haemoptysis,  291 
of  hiemothorax,  583 
of  hemorrhagic  pleurisy,  568 
of  Hodgkin's  disease,  931 
of  hydatids  of  pleura,  586 
of  hydrothorax,  572 

of  hyper-  and  panesthesia  of  larynx,  64 
of  hypertrophy  of  the  heart,  630 
of  inflammation  of  the  epiglottis,  109 
of  inflammatory  non-hyi»ertrophic    form 

of  nasal  catarrh,  47 
of  lardaceous  spleen,  967 
of  lar3mgeal  oeaema,  116 
of  laryngismus  stridulus,  71 
of  leukaemia,  920 
of  mediastinal  abscess,  863 

tumow,  880 
of  morbid  growths  of  larynx,  131 

of  trachea,  141 
of  nasal  polypus,  54 
of  nervous  cough,  77 
of  paralysis  of  larynx,  88 
of  pericarditis,  783,  784 
of  (lerichondritis  and   chondritis  of  the 

larynx,  121 
of  pleurisy,  519 
of  pneumonokoniosis,  459 
of  pneumothorax,  581 
of  progressive  pernicious  anaemia,  906 
of  pseudo-memoranous  laryngitis,  104 
of  pulmonary  abscess,  300 
apoplexy,  295 
congestion  and  oedema,  263 
embolism,  388 
hvdatids,  470 
phthisis,  425 
of  purulent  pleurisy,  549 
of  rheumatic  bronchitis,  181 

pleurisy,  565 
of  simple  lymphangitis,  990 

tracheitis,  135 
of  spasm  of  the  glottis  in  the  adult,  74 
of  stenosis  of  the  aorta,  825,  827 

of  trachea,  143 
of  syphilis  of  the  lung,  453 

of  the  spleen,  971 
of  thoracic  aneurism,  816 
of  thrombosis  and  embolism  of  the  pul- 
monary artery,  836 
of  ulceration  of  trachea.  139 
of  vesicular  emphysema,  245 
operative,  of  pericardial  effusions,  794 
Tricuspid  disease,  prognosis,  683 
treatment,  686 
regurgitation,  678 
stenosis,  677 

valve,  defects  of,   in  cardiac  malforma- 
tions, 689 
Tube,  tracheotomy,  choice  of  a  proper,  150 

management  of,  after  tracheotomy,  160 
Tubercle,  influence  on  causation  of  puru- 
lent pleurisy,  540 
of  the  heart,  637 
of  the  spleen,  972 
Tubercles,    histology,  mode  of  formation, 
etc.,  474-476 
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Tubercles,  miliarj,  formation,  475,  476 

phjsical  characters,  474 
Tubercular  diathesis,  476,  477 
laryngitis,  diagnosis,  95 
pericarditis,  793 
phthisis,  following   pleurisy,  frequency, 

513 
pleurisy,  569 
process',  nature,  375 
Tuberculosis,  Acute  Miliary,  472 
Contanousness  of,  472 
Definition,  472 

Etiology,  pathology,  etc.,  472-478 
Age^  innuenoe  ot,  478 
Bacillus  tuberculosis,  relation  to,  473 
Bad  air,  hygiene,  etc.,  influence  of,  473 
Catarrho-pneumonia,  relation  to,  476 
Symptoms  and  course,  478 
Of  partial  or  local  form,  479 
Physical  signs,  479 
Temperature,  478 
Treatment,  480 

Antipyrine,  use,  481 
Codeia,  use^  482 

Cod-liver  oil  and  hyperphosphites,  782 
Diet  in,  781 
Quinia,  use,  480 
Stimulants,  481 
Tuberculosis    complicating    and   following 
catarrhal  pneumonia,  864 
in  Addison's  disease  943 
relation    of,   to    stenosis    of  pulmonary 
artery,  711 
to  chronic  laryngitis,  123 
Tubular  lymphangitis,  symptoms,  987 
Tufnell's  metnod  of  treating  aneurism,  81G 
Tumor,  aneurismal,  of  abdomen,  characters, 
822 
characters  of,  in  echinococcus  of  spleen, 

969 
presence  of,  in  dilatation  of  trachea,  144 
splenic,  sis^,  in  congestion  of  spleen,  954 
Tumors,    leukeeniic,   Sequency,  characters, 
etc.,  918 
of  medisHtinum  diagnosed  from  pericar- 
ditis, 780 
of  suprarenal  bodies,  949 
of  the  spleen,  973 
Turpentine,  inhalations  in  acute  catarrhal 
laryngitis,  97 
use,  in  broncnial  dilatation,  231 
in  haemoptysis,  291 

in  pseudo-membranous  laryngitis,  106 
in  pulmonary  hydatids,  470 
Tympanitic   resonance    in   pneumothorax, 

571 
Typhoid  pneumonia,  333 

U. 

Ulcer  of  the  heart,  605 
Ulceration  of  trachea,  136 

following  tracheotomy,  162 
Ulcerations  of  epiglottis.  111 

of  septum  as  a  cause  of  epistaxis,  51 
Ulcerative  endocanlitis,  642 

form  of  hiriiioptysis,  288 


Urine  and  ovarian  irritation,  as  a  cause  of 
asthma,  193 
changes  in,  in  Hodgkin's  disease,  925 

in  leuksemia,  913 
condition  in  pernicious  ansemia,  903 
in  Addison's  disease,  941 
in  tricuspid  r^rgitation,  679 
state  of,  in  capillary  bronchitis,  171 
in  catarrhal  pneumonia,  360 
in  mitral  regurgitation,  671 
in  pneumonia,  330 
Uterus,  disease  of,  influence  on  causation  of 
pulmonary  embolism,  375 

V. 

Valves,  changes  in,  in  aortic  obstruction, 
654,  655 
regurgitation,  659 
in  mitral  regurgitation,  670 . 
stenosis,  665 
condition,  in  tricuspid  regurgitation,  678 
lesions  of,  in  acute  exudative  endocarditis, 
641 
in  interstitial  endocarditis,  643 
in  tricuspid  stenosis,  675 
in  ulcerative  endocarditis,  642 
Valvular  disease,  influence  on  causation  of 
dilatation  of  the  heart,  632 
of  hypertrophy  of  the  heart,  620, 
623 
Varicose  aneurism,  802 
signs  of,  813 
veins,  849 
Varieties  of  dilatation  of  the  heart,  630 
of  goitre,  977 

of  hypertrophy  of  the  heart,  619 
Variola,  acute  tracheitis  in,  136 
Vascular  goitre,  977 
treatment,  980 
supply  of  lung,  relation  to  hsomoptysis, 
269 
Ve^tatioiis  in  ulcerative  endocarditis,  642 
Vein-stones,  853 
Veins,  Diseases  op,  843 
Deaenerations  of,  852 
DiUUcUion,  849 
Treatment,  850 
Preasure,  850 
In/lammationy  843 
Diagnosis,  846 

Pathology  and  morbid  anatomv,  843- 
845 
Formation   of  a  clot  preceding   in- 
flammation, 848,  844 
Suppuration  of  vein,  seat  and  charac- 
ter, 844,  845 
Symptoms,  845 
General,  845,  846 
Local,  845 
Treatment,  846 
Blisters,  use,  846 
Calcium  sulphide,  use,  846 
Fomentations,  846 
Ice,  use,  846 

Rest  and  position,  necessity  of,  846 
Phlebitis,  chronic,  848 


^m           1032                                   INDEXTO 

VOLUME  III                                         ^^^^M 

Voice  in  [aryngismus  stridulus,  71                  ^^^| 

^^^^^m                     maeia  doleos,  S4<5 

in  morbid' growths  of  trachea,  140                ^^^B 

^^^^B                 Puerperal  slate,  Influence  on  eausur 

in  paralvsifl  of  adductors  of  vocal  cords,          V 

^^^H 

^m 

^^^^H                  Symptoms  and  treat laeni,  847,  848 

of  tensortt  of  vocal  oords,  85,  8d            ^^H 

^^^^^H          Narrowing  of  a  Vein^  851 

of  whole  larynx,  80                                ^^H 

^^^H           Ocdmion  of  Veim,  851 

over-use  of,    inOuence    on    causation  of          ^B 

^^^B             'rreutment,  852 

chronic  laryugkts,   121                              H 

^^^           Phl^^ithcs,  K.^3 

stMinds  in  fibro-serons  pleurisy,  510                       H 

^^m              Veins    of   neck,   turgiJity   of,    in    larJijic 

iransuiiMsion  of,  in  purulent  pleurisv,  543,          H 

^^B                             thrombin  is,  73(1 

545                                                       ^^H 

^^H                  pfilMliin  y|aon,  in  thoradc  siiieuriiini,  807 

Vomiting  In  the  i^ibm^u  disease,  854                ^^^H 

^^^^^       VeneiectioQ,    bfirmfuluesa   of;   in   croupoiiB 

in  dittphnig^matic  pleurisy,  563                     ^^^B 

^^^^^ft                       pneumonia^  346 

in  enilwilism  of  the  »ii|>erior  mesenteric         ^fl 

^^^^f          in  acute  broncliiiiH,  178 

:irtery,  837                                            ^^B 

^^^^^           in  pulmonary  embolism,  390 

in  end(K'arditis,  ()47                                        ^^^B 

^^B               Venons  bum  in  pcrniciiius  anii^mia^  903 

in  pulmonary*  phthisiB,  40t>                            ^^^B 

^^m              Veniricle,  riglit,  alteration  in  fonn  in  ear- 

^^^H 

^^H                              diac  mal  form  Hit  on,  095 

^H 

^^H              Vesicular  emphy8el1>]^  232 

^^m              VeeeelA,  great,  congenital  anomalies  of,  and 

Waldenburg's    appmutus    for  enipKysenia,          ^M 

^^H                              cyanti«iii}^  087 

240                                                               ■ 

^^m              ViBcera,  legions,  in  t«eodo-nienibranoii»  lar- 

Wasting  of  pleural  imvity  in  pnrulent  pleu*           ■ 

^H                              vngitiR,  101 

risy,  551,  5.^^-562                                        ■ 

^^m              Visioni  distortion  of,  in  croupous  pnenmo- 

Water,   inHuence  on  causation    of   goitre,          H 

^m                              nia,  329 

970                                                               ■ 

^^H              Vital    or    pathological    CHiiHea   of    cardiac 

Whispered  voice,  importance  in  diagno&u          H 

^H                               tbromboBis,  724 

of  pulmonary  phthisis,  413s  417                 H 

^^H              Vitality,  depresBed.  influence  on  cmnuLtion 

transmission  of,  and  signiticauce  in  pleu-          H 

^^m                             of  c  roil  pons  pnennionia,  314,  315 

ri8y,5l0,  512                                              ■ 

^^■^       Vocal  Cohd?^,  Paraly*iis  of  Adductors 

White  corpuscles  of  tlie  blood,  increase  of,    ^^B 

^^H 

in  leukasmia,  912                                 ^^^1 

^^^H           A  bductora,  80 

leg,  646                                                           ^H 

^^^^H           Central  adductors^  84 

MThoopiBg  cough,  influence  on  L-ausatJou  of          H 

^^^^H           External  tenaors^  S6 

acute  miliary  tuberculosis,  473                  ■ 

^^^^H           Tensors,  85 

Wildegger  vfater,  use.  in  goitre,  980                        ■ 

^^^H           Treatmtfnt,  88 

Wire,  fine,  introduction  into  sac  for  relief         ^| 

^^^^H              Electricity  in,  00 
^^^B             Siirgic&l,  in,  90 

of  aneurism,  816                                    ^^^B 

Worms,  influence  on  causation  of  l&ryngifi-    ^^H 

^^^V             Tonics  in,  91 

nius  stridulus,  70                                  ^^H 

^                     Tracheotomy  in,  89 

Wounds,  etc,  influence  on  causation  of  ptil-         H 

^^H               Vocal  resonance  in  pulmonary  phthisis,  413. 

moimry  embolism,  376                        ^^H 

^m                  417 

^^^H 

^^^              Voice,  alteration  of,  in  chronic  laryngitis, 

^H 

^^^^H             in  dilatation  of  trachea,  144 

Yeo*!  respirator,  use,  in  dironic  laryngitiSL         ^| 

^^^^H              in  goitre,  97>5 

126                                                      ^M 

^^^^H              in  niorbiti  growths  of  the  larynx,  1 29 

^^^B 

^^^^H           improper  use,  inlltience  on  aiitsation  of 

^™ 

^^^^H                       h>peneftthe^ia  of  the  iarynjE,  ^>2 

^^^^H           In  epiglottic  ulcer:ition,  112 

Zinc  sulphate,  use,  in  clironic   htrvugili**         ^| 

^^^^B          in  hysterical  attections  of  glottis,  83 

126                                                      ^M 

^^^H                                                            KKB  OF    V 

OLtJH£  TIT.                                                        ^^M 

X 


LANE  MEDICAL  LIBRARY 


To  avoid  fine,  this  book  should  be  returned  on 
or  before  the  date  bst  stamped  below. 


SEP  i  *  ^^52 
SEP  ^  *  '3i2 


■ 

1 

L41             . .       .     .         604 

P42            Syatein  of  prftctical 

v.a                medi  drift 

J 

1885              -VAME 

n^TE  DUE 

^^^^^^^^^^^B 

p  2  4  asi 

^_^H 



IB 

r^ 

il  ^H| 

1     - 

^r           H 

1 

S^^J 

